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- Takapuna - 25% 

- Albany - 25% 

Reduced impact 
of transport on 
Auckland’s 
environment 

VKT (Vehicle Kilometres travelled) per capita  

CO2 emissions  

Improved 
travel 
choice 

Provide improved 
travel choices 
and access to 
employment, 
education and 
social 
opportunities 

Increased use of 
public transport 
(during AM, IP 
and PM peak 
periods) 

PT Mode share from North Shore, to City Centre 
and regionally 

PT ridership from North Shore, to City Centre 
and regionally 

Improved 
access to rapid 
transit. 

Population within 1,000m of RTN stations - 
quantitative assessment based on I11-4. 

Improved 
capacity in the 
transport system 
to better serve 
travel demand   

Public transport capacity (incl. 5 ferry terminals 
in North Shore) as a percentage of demand at 
key screen line during the AM and PM peaks - 
(Cross harbour movements at SH18 and AHB) 
General vehicle and freight capacity as a 
percentage of demand at key screen lines 
during the Inter Peak - (Cross harbour - SH18 
and AHB, NM Viaduct) 

Improved 
accessibility of 
key destinations 
& centres for 
people 

Population within 45 mins PT and 30 mins car to 
key centres and region wide (AM, IP): 
 - City Centre (incl. Learning Quarter) 
- Takapuna 
- Albany 
- Newmarket 
- Massey University 
- Wairau 

Increased 
access to 
employment for 
North Shore 
residents     

Jobs within 45 min PT and 30 mins road from 
key North Shore residential areas (AM, IP): 
- Albany 
- Birkenhead 
- Browns Bay 
- Takapuna 
- Silverdale 

More 
productive 

and 
reliable 

transport 
and utilities 

Improve the 
productivity, 
resilience and 
reliability of 
Auckland’s 
transport 
networks 

Improved 
recovery from 
incidents 

Time to recover (and cost of lost time from 
typical operation) post incident  

Reduced 
vulnerability to 
natural and 
human induced 
events 

Vulnerability (exposure, sensitivity and adaptive 
capacity) to sea level rise (increase / decrease) 
Vulnerability (exposure, sensitivity and adaptive 
capacity) to natural hazards 
Vulnerability (exposure, sensitivity and adaptive 
capacity) to human induced hazards 

Improved 
reliability of key  
journeys by user 
type & time of 
day 

Reliability of key freight routes: 
- Free flow travel time (do-min) vs modelled 
during IP 
- Proportion of freight travel time spent in LoS E 
/ F 
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Investment Objectives (IOs) and Critical Success Factors / Strategic Check 
Considerations 

The following section details the considerations for assessing the Investment Objectives and Critical 
Success Factors. 
Investment Objectives 
Enable Auckland to achieve quality, compact growth and improved amenity 

How well the option will: 

• Support future travel demand arising from the planned growth, between North Shore and CBD 

• Enable quality, compact and high amenity growth in the North Shore 

 

Provide improved travel choices and access to employment, education and social 
opportunities 

How well the option will: 

• Result in increased walking, cycling and public transport access to employment centres, 
education and social opportunities 

 

Improve the productivity, resilience and reliability of Auckland’s transport networks 

How well the option will: 

• Support growing freight and business-related trips 

• Increase cross harbour transport system resilience 

 

GPS 2018 
The Objectives of the GPS are shown below and require that each option provides for the following in 
our land transport system: 

Safety 

How well the option will: 

• Provide a safe system, free of death and serious injury 
 

Access 

How well the option will: 

• Provide increase access to economic and social opportunities 
• Enables transport choice and access 
• Provide a land transport system that is resilient. 

 

Environment 

How well the option will: 

• Reduce the adverse effects on the climate, as well as adverse effects on the local 
environment and public health. 
 

Value for Money 

How well the option will: 
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• Deliver the right infrastructure and services to the right level at the best cost. 
 

Auckland Plan Transport Focus Areas assessment 
Make better use of existing transport networks 

How well the option reflects an approach that focuses on investment in small-scale improvements that 
help to optimise the existing transport network; includes initiatives that best allocate street space 
between competing uses, coordinated approach to freight planning and robust asset management 
processes to ensure we look after existing infrastructure. How well the option encourages: 

• greater use of public transport, walking and cycling 

• an increase in the number of people travelling in each vehicle 

• taking non-essential trips outside peak times. 

 

Target new transport investment to the most significant challenges 

How well the option reflects investment in new infrastructure and services that: 

• Upgrade and expand Auckland’s strategic road, rail and other public transport networks to ensure 
they operate effectively and efficiently as the population grows 

• Improve Auckland’s inter-regional and international road, rail, port and airport connections, as 
described on the Ports of Auckland page, which are critical to New Zealand’s economic and 
social success 

• Use the most suitable travel mode to address the problem and ensure the different parts of our 
transport network operate as an integrated whole 

• Are compatible with a range of potential futures 

• Address disparities in access to opportunities, particularly where this exacerbates existing 
inequities of travel choice and cost. 

 

Maximise the benefits from transport technology 

How well the option will: 

• Encourage innovation and support a ‘fail fast’ culture where a wide variety of new transport ideas 
can be tested, adapted, developed or discarded 

• Boost the use of big data and open data to improve travel information for Aucklanders, support 
better network management decisions, and provide effective demand management tools 

• Encourage the uptake of new technologies such as more intelligent network management, 
connected and autonomous vehicles, and vehicle sharing. 

 

Make walking, cycling and public transport preferred choices for many more Aucklanders 

How well the option will support walking, cycling and public transport travel choices by: 

• Allowing initiatives such as dedicated bus lanes and cycle ways that enable faster, safer and 
more reliable travel, particularly where a lot of people live and work and along highly congested 
routes 

• Allowing the ability to manage streets in the city centre and metro centres in a way that prioritises 
walking, cycling and quality urban spaces, including speed management and safe crossing 
opportunities 
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The sections below provide a summary of how the criteria have been applied against the high-level 
long list of options. 

2.1 Investment Objectives 
Enable Auckland to achieve quality, compact growth and improved amenity 

How well the option will: 

• Support future travel demand arising from the expected growth, between North Shore and Central 
Business District (CBD). 

• Enable quality, compact and high amenity growth in the North Shore 

 

Provide improved travel choices and access to employment, education and social 
opportunities 

How well the option will: 

• Result in increased walking, cycling and public transport access to employment centres, 
education and social opportunities 

 

Improve the productivity, resilience and reliability of Auckland’s transport networks 

How well the option will: 

• Support growing freight and business-related trips 

• Increase cross harbour transport system resilience 

2.2 GPS 2018 
The Objectives of the GPS are shown below and require that each option provides for the following in 
our land transport system. 

 

Safety 

How well the option will: 

• Provide a safe system, free of death and serious injury 
 

Access 

How well the option will: 

• Provide increased access to economic and social opportunities 
• Enables transport choice and access 
• Provide a land transport system that is resilient 

 

Environment 

How well the option will: 

• Reduce the adverse effects on the climate, as well as adverse effects on the local environment 
and public health 
 

Value for Money 

How well the option will: 

• Deliver the right infrastructure and services to the right level at the best cost 
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2.3 Auckland Plan Transport Focus Areas assessment 
Make better use of existing transport networks 

How well the option reflects an approach that focuses on investment in small-scale improvements that 
help to optimise the existing transport network; includes initiatives that best allocate street space 
between competing uses, coordinated approach to freight planning and robust asset management 
processes to ensure we look after existing infrastructure. How well the option encourages: 

• Greater use of public transport, walking and cycling 

• An increase in the number of people travelling in each vehicle 

• Taking non-essential trips outside peak times. 

 

Target new transport investment to the most significant challenges 

How well the option reflects investment in new infrastructure and services that: 
• Upgrade and expand Auckland’s strategic road, rail and other public transport networks to ensure 

they operate effectively and efficiently as the population grows 

• Improve Auckland’s inter-regional and international road, rail, port and airport connections, as 
described on the Ports of Auckland page, which are critical to New Zealand’s economic and 
social success 

• Use the most suitable travel mode to address the problem and ensure the different parts of our 
transport network operate as an integrated whole 

• Are compatible with a range of potential futures 

• Address disparities in access to opportunities, particularly where this exacerbates existing 
inequities of travel choice and cost. 

 

Maximise the benefits from transport technology 

How well the option will: 
• Encourage innovation and support a ‘fail fast’ culture where a wide variety of new transport ideas 

can be tested, adapted, developed or discarded 

• Boost the use of big data and open data to improve travel information for Aucklanders, support 
better network management decisions, and provide effective demand management tools 

• Encourage the uptake of new technologies such as more intelligent network management, 
connected and autonomous vehicles, and vehicle sharing. 

 

Make walking, cycling and public transport preferred choices for many more Aucklanders 

How well the option will support walking, cycling and public transport travel choices by: 
• Allowing initiatives such as dedicated bus lanes and cycle ways that enable faster, safer and 

more reliable travel, particularly where a lot of people live and work and along highly congested 
routes 

• Allowing the ability to manage streets in the city centre and metro centres in a way that prioritises 
walking, cycling and quality urban spaces, including speed management and safe crossing 
opportunities 

• Allowing the ability to make public transport feeder services more frequent, efficient, and reliable. 

 

Better integrate land-use and transport 

How well the option will: 
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• Unlock growth around rapid transit corridors and stations 

• Support intensification in the existing urban area, support growth in new urban areas and improve 
connections between these newly developing areas and the rest of Auckland 

• Encourage housing and employment growth in areas with better transport connections 

• Allow for managing streets in a way that creates vibrant and inclusive places, reflects local 
character and our Māori identity. 

 

Move to a safe transport network, free from death and serious injury 

How well the option: 
 
• Increases investment targets to the highest risk locations  

• Allows for the introduction of appropriate speed limits in high-risk locations, particularly residential 
streets, and areas with high numbers of pedestrians and cyclists. 

 

Develop a sustainable and resilient transport system 

How well the option: 

• Progressively eliminates transport greenhouse gas emissions by reducing the need to travel, 
improving fuel efficiency, encouraging the uptake of electric vehicles and improving travel options 
(particularly walking, cycling and public transport).  

• Addresses parts of the transport network where disruption would have significant and widespread 
impact 

• Progressively reduces the harmful pollutants that enter our waterways and atmosphere  

• Reduces the impact of non-permeable surfaces on runoff and the creation of urban heat islands. 

3.0 Assumptions and limitations 
This is a qualitative assessment of option outcomes against key strategic drivers and policy initiatives. 
These options have not yet been developed in detail and have therefore been assessed as per its 
‘modal’ themes (for example, congestion pricing, additional roading capacity, etc). The scoring is 
based on the options’ outcomes relative to each other at this stage. It is envisaged that the emerging 
preferred option shall be assessed against SMT again, once it has been further developed and as 
more evidence is available - to ensure alignment with key strategic and policy drivers. 

4.0 Options Assessment Summary 
Key findings of the SMT are summarised below: 

• Overall, the SMT shows RTN option (Option 4) and RTN & Road combined option (Option 5) 
have strong alignment with investment objectives, GPS and Auckland Plan 2050 to be taken 
through to short list and merit further development / assessment of sub-option variants.  

• The RTN option (Option 4) has the highest overall SMT score out of all options.  

• The reference case (Option 1) has the lowest score against both the investment objectives 
and the critical success factors. It fails to deliver on the overall outcomes of enabling increased 
access and supporting growth, enabling mode choice and improving transport network resilience. 

• The Congestion Pricing only option (Option 2) also has an overall negative SMT score. 
Whilst the option has some alignment with investment objectives and Auckland Plan (due to its 
expected ability to reduce vehicle trips and optimising the use of the existing network), it fails to 
support future growth anticipated and provide cross harbour resilience. 
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• Similarly, the Road only option (Option 3) also has an overall negative SMT score, primarily 
due to its inability to directly improve mode shift aspirations and reduce the impact of the transport 
system on greenhouse gas emissions. 

Refer to Appendix A for the overall SMT Test scores and commentary. 

5.0 Conclusions and Recommendations 
 

Based on the outcomes of each option against the SMT, different packages of complimentary options 
will be developed for the RTN and Combined RTN & Road options to test and to inform the short 
list. The options will use different combinations of options to develop alternatives for more detailed KPI 
& MCA assessment / evaluation. 

 







         
 

 

  

   
    
          

  
 

 

Appendix E
Option Assessment 

Report 





Additional Waitematā Harbour Connections Business Case 
Commercial-in-Confidence 

 

 

AECOM
  

1 

Additional Waitematā Harbour Connections Business Case 
Short List to Recommended Option – Assessment Report 

Client: NZ Transport Agency 
Co No.: N/A 

 

Prepared by 
AECOM New Zealand Limited 
8 Mahuhu Crescent, Auckland 1010, PO Box 4241, Auckland 1140, New Zealand 
T +64 9 967 9200  F +64 9 967 9201  www.aecom.com 
 

 

September 2020 

 

 

 

AECOM in Australia and New Zealand is certified to ISO9001, ISO14001 AS/NZS4801 and OHSAS18001. 

 

 

© AECOM New Zealand Limited (AECOM). All rights reserved. 

AECOM has prepared this document for the sole use of the Client and for a specific purpose, each as expressly stated in the document. No o her 
party should rely on his document without the prior written consent of AECOM. AECOM undertakes no duty, nor accepts any responsibility, to any 
third party who may rely upon or use this document. This document has been prepared based on the Client’s descrip ion of its requirements and 
AECOM’s experience, having regard to assumptions that AECOM can reasonably be expected to make in accordance with sound professional 
principles. AECOM may also have relied upon informa ion provided by the Client and other third parties to prepare this document, some of which 
may not have been verified. Subject to the above conditions, this document may be transmitted, reproduced or disseminated only in its entirety. 
 



Additional Waitematā Harbour Connections Business Case – Short List to 
Recommended Option – Assessment Report 
Commercial-in-Confidence 

 

 

AECOM
  

2 

Quality Information 
Document Additional Waitematā Harbour Connections Business Case Short List to 

Recommended Option Report 

Ref  

Date 25-09-2020 

Prepared by AWHC Project Team 

Reviewed by  

 

Revision History 

Rev Revision Date Details 
Authorised 

Name/Position Signature 

1 14/02/2019 Draft for Discussion 

2 09/08/2019 Update to Include Road 
Options 

3 25/09/2020 Final for Issue 

 

s9(2)(a)

s9(2)(a)



Additional Waitematā Harbour Connections Business Case – Short List to 
Recommended Option – Assessment Report 
Commercial-in-Confidence 

 

 

AECOM
  

3 

Table of Contents 
1.0 Introduction 7 

1.1 Purpose of the report 7 
1.2 ILM 8 

2.0 Options Assessment Methodology 9 
2.1 Approach 9 

2.1.1 Investment objectives and benefits 9 
2.1.2 Feasibility 10 
2.1.3 Assessment of environmental effects 11 
2.1.4 Multi-criteria analysis scoring scale 11 

2.2 Assumptions and limitations 11 
2.2.1 Investment Objectives and Benefits Evaluation 11 

3.0 Public Transport Short List option identification and development 12 
3.1 Do-Minimum 12 
3.2 Short List Options Physical Description 12 

4.0 Public Transport Options Assessment 22 
4.1 Multi-criteria analysis of long list 22 
4.2 Assessment against investment objectives and benefits 22 

4.2.1 Benefit 1: High quality growth and improved amenity 22 
4.2.2 Benefit 2: Improved travel choice 24 
4.2.3 Benefit 3: More productive and reliable transport and utilities 27 

4.3 Assessment against Feasibility criteria 30 
4.3.1 Affordability 30 
4.3.2 Engineering 32 
4.3.1 Consentability 32 

4.4 Assessment against environmental effects criteria 33 
4.4.1 Landscape, visual and urban design 33 
4.4.2 Coastal Environment 34 
4.4.3 Heritage 35 
4.4.4 Ecology 36 
4.4.5 Social impact 36 
4.4.6 Cultural 37 
4.4.7 Sustainability 37 

4.5 Shortlist assessment summary 38 
4.6 Option Assessment against Investment Objectives 41 

4.6.1 Option 0: Do Minimum 41 
4.6.2 Option 1: TDM Only 41 
4.6.3 Option 2: Enhanced busway 41 
4.6.4 Option 3: Advanced busway 41 
4.6.5 Option 4: Light rail on Northern Busway alignment 41 
4.6.6 Option 5: Option 2 + underground Metro Rail on North Shore 42 
4.6.7 Option 6: Option 4 + underground Light Rail on Isthmus 42 
4.6.8 Option 7: Option 2 + on-street LRT 42 
4.6.9 Option 8: Road only 42 
4.6.10 Option 9: Combined PT and road 43 

4.7 Recommended option 43 
4.8 Options not progressed 43 

5.0 Road Option identification and development 44 
5.1 Background 44 
5.2 Do-Minimum 44 
5.3 Short List Options Physical Description 44 

6.0 Road Options Assessment 49 
6.1 Multi-criteria analysis of long list 49 
6.2 Assessment against investment objectives and benefits 49 

6.2.1 Benefit 1: High quality growth and improved amenity 49 
6.2.2 Benefit 2: Improved travel choice 50 



Additional Waitematā Harbour Connections Business Case – Short List to 
Recommended Option – Assessment Report 
Commercial-in-Confidence 

 

 

AECOM
  

4 

6.2.3 Benefit 3: More productive and reliable transport and utilities 53 
6.3 Assessment against Feasibility criteria 55 

6.3.1 Affordability 55 
6.3.2 Engineering 55 
6.3.3 Consentability 55 

6.4 Assessment against environmental effects criteria 56 
6.4.1 Landscape, visual and urban design 56 
6.4.2 Coastal Environment 56 
6.4.3 Heritage 57 
6.4.4 Ecology 57 
6.4.5 Social impact 58 
6.4.6 Cultural 58 
6.4.7 Sustainability 58 

6.5 Shortlist assessment summary 59 
6.5.1 Option 0: Do Minimum 62 
6.5.2 Option 1: Widen AHB 62 
6.5.3 Option 2: Widen AHB and SH1 corridor between Esmonde and Upper 

Harbour 63 
6.5.4 Option 3: New Road Tunnels 63 

 

  



Additional Waitematā Harbour Connections Business Case – Short List to 
Recommended Option – Assessment Report 
Commercial-in-Confidence 

 

 

AECOM
  

5 

List of Figures 
 

Figure 1: ILM overview 8 
Figure 2 MCA Summary 40 
 

List of Tables 
 

Table 1: ILM Benefits, Investment Objectives and KPI’s 10 
Table 2: MCA Feasibility Criteria 10 
Table 3: MCA Environmental Criteria 11 
Table 4: Multi-criteria Analysis scoring scale 11 
Table 5 Short-List Options for main corridor 13 
Table 6: KPI 1 MCA Assessment Summary 22 
Table 7: KPI 2 MCA Assessment Summary 23 
Table 8: KPI 3 MCA Assessment Summary 23 
Table 9: KPI 4 MCA Assessment Summary 24 
Table 10: KPI 5 MCA Assessment Summary 25 
Table 11: KPI 6 MCA Assessment Summary 25 
Table 12: KPI 7 MCA Assessment Summary 26 
Table 13: KPI 8 MCA Assessment Summary 26 
Table 14: KPI 9 MCA Assessment Summary 27 
Table 15: KPI 10 MCA Assessment Summary 27 
Table 16: KPI 11 MCA Assessment Summary 28 
Table 17: KPI 12 MCA Assessment Summary 28 
Table 18: KPI 13 MCA Assessment Summary 29 
Table 19: KPI 14 MCA Assessment Summary 29 
Table 20: Affordability Assessment Summary 30 
Table 21: Engineering Assessment Summary 32 
Table 22: Consentability Assessment Summary 32 
Table 23: Landscape, Visual and Urban Design Assessment Summary 33 
Table 24: Coastal Environment Assessment Summary 34 
Table 25: Heritage Assessment Summary 35 
Table 26: Ecology Assessment Summary 36 
Table 27: Social Impact Assessment Summary 36 
Table 28: Multi-Criteria Analysis Scoring Summary 39 
Table 29: Short List Options for Road Corridor 45 
Table 30: KPI 1 MCA Assessment Summary 49 
Table 31: KPI 2 MCA Assessment Summary 49 
Table 32: KPI 3 MCA Assessment Summary 50 
Table 33: KPI 4 MCA Assessment Summary 50 
Table 34: KPI 5 MCA Assessment Summary 51 
Table 35: KPI 6 MCA Assessment Summary 51 
Table 36: KPI 7 MCA Assessment Summary 51 
Table 37: KPI 8 MCA Assessment Summary 52 
Table 38: KPI 9 MCA Assessment Summary 52 
Table 39: KPI 10 MCA Assessment Summary 52 
Table 40: KPI 11 MCA Assessment Summary 53 
Table 41: KPI 12 MCA Assessment Summary 53 
Table 42: KPI 13 MCA Assessment Summary 54 
Table 43: KPI 14 MCA Assessment Summary 54 
Table 44: Affordability Assessment Summary 55 
Table 45: Engineering Assessment Summary 55 
Table 46: Consentability Assessment Summary 55 



Additional Waitematā Harbour Connections Business Case – Short List to 
Recommended Option – Assessment Report 
Commercial-in-Confidence 

 

 

AECOM
  

6 

Table 47: Landscape, Visual and Urban Design Assessment Summary 56 
Table 48: Coastal Environment Assessment Summary 56 
Table 49: Heritage Assessment Summary 57 
Table 50: Ecology Assessment Summary 57 
Table 51: Social Impact Assessment Summary 58 



Additional Waitematā Harbour Connections Business Case – Short List to 
Recommended Option – Assessment Report 
Commercial-in-Confidence 

 

 

AECOM
  

7 

1.0 Introduction 

1.1 Purpose of the report 
This report documents the evaluations of the options developed to address the problems identified 
during the Investment Logic Mapping exercise in regard to cross harbour travel in Auckland.   

The Multi-Criteria Analysis (MCA) results are explained and the subsequent assessment of options is 
discussed, with recommendations as to which options should be taken forward and which are 
discounted. 

Two rounds of option evaluation have been completed. The first round (May 2019) assessed a range 
of public transport options, together with a single road only option and a combined road plus PT 
option.  

The second round (July 2019) assessed three road options against a baseline of the recommended 
public transport option to assess their performance in addressing the forecast residual problems post 
completion of the recommended PT option.  
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2.0 Options Assessment Methodology 

2.1 Approach 
 

2.1.1 Investment objectives and benefits 
The problem statements, benefits and investment objectives are derived from / have a clear line of 
sight to the investment logic map.  

The table below outlines the Benefits of solving these problems, Objectives developed as a result 
and the key performance indicators (KPIs) that will be used in assessing the effectiveness of 
options in doing so. 
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3.0 Public Transport Short List option identification and 
development 

3.1 Do-Minimum 
Due to the anticipated level of population growth and development in Auckland by 2048, it is not 
representative to define the do-minimum as ‘do nothing.’ A true do nothing would keep the existing 
infrastructure of 2019 and overlay transport demands of 2048. The do-minimum option, in this case, 
assumes a level of committed future expenditure in a schedule of bus capacity programmed upgrades 
in order to maintain a minimum level of service. 

The do-minimum is the base case which uses existing infrastructure and select improvements (mainly 
City Centre bus capacity increases) to the current rapid transit network on the North Shore. This 
represents the RLTP/ATAP assumptions, without the second crossing, replacing LRT with busway 
improvements allowed for in the 2038 horizon, and no pricing impacts.  

3.2 Short List Options Physical Description 
This section provides physical descriptions of the short-listed options for the main corridor. On 
completion of the strategic merit test, the below options were developed, stemming from workshops 
held between subject matter experts and representatives from NZ Transport Agency, Auckland 
Transport and Auckland Council.  

The shortlist options span a large array of road and rapid transit interventions both on and off existing 
alignments. For sensitivity, all options are modelled with and without demand management (pricing) 
and with and without public transport crowding effects.   
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promotes sustainability outcomes reflected in Government Policy (GPS) and the sustainability 
frameworks and objectives of the Transport Agency, Auckland Council and Auckland Transport, 
including: 

• Climate Change Mitigation;  

• Improving Public Health; and 

• Reducing Environmental harm.  

Climate change mitigation of each of the option has been assessed under KPI 3: Reduced impact of 
transport on Auckland’s environment which has forecasted CO2 emissions for each of the options. 
Reduction of environmental harm has been captured by the assessment against environmental affects 
criteria. Finally, increased use of public transport is assessed under KPI 4. This supports a more 
compact urban form, reducing emissions and reducing impacts to public health.  

 

4.5 Shortlist assessment summary 
The summary MCA scoring table is shown on Table 28 and illustrated on Figure 1, which shows how 
the positive scores for each option (generally against investment objectives) weigh up against the 
negative scores for feasibility and environmental effects. 
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Table 28 Multi-Criteria Analysis Scoring Summary 

 
 

Option 0 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Option 8 Option 9

Do Min
Enhanced 

Busway

Advanced 

Busway

LRT on 

Busway
Metro Rail

LRT - With 

Isthmus 

Tunnel

Offline LRT Road Only
Combined 

Crossing

Greater density close to high frequency PT routes (and key locations) 0 1 1 2 2 3 2 -1 1

Improved amenity for City Centre & Metropolitan Centres 0 0 1 0 2 1 1 -3 -3

Reduced impact of transport on Auckland’s environment 0 1 1 2 2 2 1 -2 1

Increased use of public transport (during AM, IP and PM peak periods) 0 1 1 2 3 2 2 -3 -1

Improved access to rapid transit. 0 1 1 1 2 3 2 0 1

Improved capacity in the transport system to better serve travel demand   0 1 1 2 3 3 2 1 3

Improved accessibility of key destinations & centres for people by PT 0 1 1 2 3 3 2 0 2

Increased access to employment for North Shore residents. By PT 0 1 1 2 2 3 3 0 2

Improved accessibility of key destinations & centres for people by private vehicle 0 0 0 0 0 0 0 2 2

Increased access to employment for North Shore residents by private vehicle 0 0 0 0 0 0 0 2 2

Improved recovery from incidents 0 0 0 2 2 2 2 2 3

Reduced vulnerability to natural and human induced events 0 0 0 1 2 1 2 1 1

Improved reliability of key  journeys by user type & time of day 0 1 1 1 2 2 1 1 2

Reduced risk to key utilities 0 0 0 2 2 2 2 2 2

Do Min
Enhanced 

Busway

Advanced 

Busway

LRT on 

Busway
Metro Rail

LRT - With 

Isthmus 

Tunnel

Offline LRT Road Only
Combined 

Crossing

Affordability 0 -1 -1 -2 -3 -3 -3 -2 -3

Engineering 0 -1 -1 -2 -2 -2 -2 -2 -3

Consentability 0 -1 -1 -2 -2 -2 -3 -1 -2

Do Min
Enhanced 

Busway

Advanced 

Busway

LRT on 

Busway
Metro Rail

LRT - With 

Isthmus 

Tunnel

Offline LRT Road Only
Combined 

Crossing

Landscape visual (e.g. ONF’s, ONL's, Volcanic viewshaft, Section 6A and B) 0 -1 -1 -1 -1 -1 -2 -2 -2

Coastal Environment (e.g. CMAs / Maritime SEAs) 0 -2 -2 -2 -1 -2 -1 -1 -2

Built heritage (Section 6F), Natural heritage & Archaeology (Section 6F)) 0 -1 -1 -1 -1 -1 -2 -1 -1

Ecology (e.g. SEA’s, terrestrial, threatened-  Section 6C) 0 -1 -1 -1 -1 -1 -1 -1 -1

Social (e.g. recreational, severance, property, noise ( Localised effects / 

Contsruction / road traffic) , Section 6D)
0 -1 -1 -1 -2 -1 -3 -1 -2

Improve the productivity, 

resilience and reliability of 

Auckland’s transport networks

Feasibility

Feasibility

Environmental

Environmental

Improved travel 

choice

Provide improved travel 

choices and access to 

employment, education and 

social opportunities

ILM Benefits
Investment Objectives 

(Strategic Merit Test)
KPI (MCA)

High quality 

growth & 

improved 

amenity  

Enable Auckland to achieve 

quality, compact growth 

and improved amenity

More productive 

and reliable 

transport and 

utilities
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Figure 2 MCA Summary

     4     5        6        7        8        9 
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4.6 Option Assessment against Investment Objectives 
4.6.1 Option 0: Do Minimum  
The Do Minimum option would result in transport demand exceeding capacity both in terms of vehicles 
(including freight) and public transport.  In this respect, the do minimum does not provide the transport 
capacity to enable forecast growth on the North Shore to be achieved as is therefore fatally flawed in 
terms of the investment objectives. 

 

4.6.2 Option 1: TDM Only 
The TDM (road pricing) option (as modelled) would shift some of the vehicle demand onto public 
transport, but would still result in transport demand exceeding capacity in terms of vehicles (including 
freight) and would exacerbate the forecast demand exceeding the capacity of public transport.  In this 
respect Option 1 does not provide the transport capacity to enable forecast growth on the North Shore 
to be achieved as is therefore fatally flawed in terms of the investment objectives on its own.   

However, in reducing traffic demands, particularly for trips destined to central Auckland, road pricing 
remains a valid part of the solution and should be taken forward as part of the programme of 
responses. It is noted that there remains considerable work to be completed to settle upon the best 
pricing scheme and implementation plan and this should be completed in parallel with the 
development of the recommended option.  

 

4.6.3 Option 2: Enhanced busway 
The Enhanced Busway option would increase the capacity and journey time reliability of the Northern 
Busway, but does not provide the long-term solution as the system capacity would remain constrained 
by the ability to accommodate more buses within the city centre. 

The Enhanced Busway is a programme of improvements ranging from lengthening platforms at 
existing Busway stations to providing a northbound bus flyover at Onewa Road. The programme could 
provide interim improvements to capacity and operation required to address forecast demand in the 
medium term while a higher capacity mode is being planned and delivered. It is therefore included 
within the recommended way forward.   

Depending upon the mass transit option adopted, some elements of the enhanced busway 
programme could become redundant after the higher capacity mode is delivered, therefore the 
development of the Enhanced Busway programme needs to be undertaken in parallel with the 
development of the recommended mass transit option to ensure investment is appropriate. 

 

4.6.4 Option 3: Advanced busway  
The Advanced Busway includes all the elements of the Enhanced Busway with the addition of higher 
capacity electric vehicles. These vehicles are likely to improve over time and as with the enhanced 
busway, their introduction could have long term benefits if a mass transit option that retains the 
Busway is adopted. This option should be retained within the programme unless busway conversion to 
light rail becomes the adopted option. 

 

4.6.5 Option 4: Light rail on Northern Busway alignment  
Option 4 converts the existing Busway to Light Rail.  Feasibility paper concludes that this is possible 
though with significant disruption to Busway services. The assessment has concluded that this option 
would better serve the development potential in Takapuna (and surrounds) by directly connecting the 
LR services from the city centre to Takapuna rather than the Akoranga with a spur to Takapuna as 
originally proposed. 

The form of the CC2M light rail is a key consideration in the planning and long-term capacity 
consideration for this option. The original (ATAP) CC2M proposal involved on street running from Mt 
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Roskill to Wynyard Quarter via Queen Street.  If this option is confirmed, CC2M could be extended to 
the North Shore via a tunnel or bridge, but the capacity to serve the NS demands would be limited by 
the maximum 66m vehicles and frequencies that can be accommodated within the city centre on street 
sections. Modelling indicates that the capacity of this option would be reached by about 2050, at which 
point either an additional mass transit service or extension of the segregated corridor southward as 
per Option 6 would be required. 

The alternative proposal to underground CC2M through the city centre could provide an opportunity to 
continue tunnelling to Takapuna. Increased cross harbour capacity could then be provided by either 
using 99m vehicles for some services that would need to terminate prior to the southern extent of the 
tunnelled section through the city centre, or using higher frequencies along the segregated portion. 

Until the form of the CC2M project is confirmed, this option remains viable. 

 

4.6.6 Option 5: Option 2 + underground Metro Rail on North Shore 
This option would complement the Northern Busway while reducing Busway demand and 
consequently the number of buses crossing the AHB into the city centre. 

Option development has considered the best connections into the existing rail services on the Isthmus.  
The recommended option to take forward includes stations at Wynyard, Aotea (beneath CRL station), 
University and then connecting with the Southern Line just south of Parnell station.  This would enable 
through running of services from Pukekohe / Manukau to the North Shore. 

As a first stage, the metro rail could link to Takapuna and then on to Smales Farm, where a high 
functionality interchange with the Northern Busway would encourage Busway users destined to the 
midtown, learning quarter, Newmarket or beyond to change to the Metro service, reducing the number 
of buses entering the Central city from the North Shore. 

A later stage could extend the metro service to Albany, with intermediate stations serving existing or 
potential demands, potentially including interchange with the proposed SH18 Busway.    

 

4.6.7 Option 6: Option 4 + underground Light Rail on Isthmus  
A longer-term solution to the forecast capacity constraint of Option 4, this option would tunnel light rail 
from the North Shore through the city centre and continue in tunnel along the Manukau Road corridor 
to Onehunga, where it could join the CC2M route to Mangere and the Airport. 

This may not be compatible with a bridge option for the LRT harbour crossing. 

If the CC2M project becomes an underground option through the city centre, there may be a reduced 
requirement to consider this option. 

 

4.6.8 Option 7: Option 2 + on-street LRT  
The on street light rail options had some benefits particularly in serving areas not served by the 
existing Busway, however the forecast patronage and the likely travel times do not make a strong case 
for street running light rail to serve the areas of the North Shore that are currently relatively low density 
are not forecast to experience much growth, with the exception of the wider Takapuna area.  

The element of this option that should be adopted for options 4,5 and 6 is the direct connection 
between the city centre and Takapuna.  This would effectively bring Takapuna within a few minutes 
journey from Wynyard (or Britomart) considerably increasing the ability for Takapuna to grow as a 
commercial extension of the city centre and/or for residential densification. 

 

4.6.9 Option 8: Road only  
Providing only a new road crossing of the harbour would not result in the outcomes sought by this 
project and is not recommended.   
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4.6.10 Option 9: Combined PT and road 
The residual need for addressing the issue of congestion and resilience of the AHB, if one of the 
recommended high capacity PT crossings is delivered, relates to the resilience of the transport system 
and also to the productivity of freight and business-related trips using the AHB that cannot transfer to 
PT. 

Continued growth in the demand for inter-peak vehicle trips using the AHB will reduce the headroom 
between demand and capacity outside of the peak hours.  Peak spreading is already evident in the 
pre-AM peak periods (5-7 am) with considerable increases observed over the last 5 years. As the am 
peak gets later and the Pm peak earlier, there will be more congestion, longer and more unreliable 
journey times, and a reduced ability to recover from incidents.  The PT options evaluated have 
marginal effect on traffic demand across the harbour and analysis suggests that by 2048 (without 
pricing) the traffic demands on the AHB will be greater than 90% of capacity for up to 12 hours per 
day. 

The only option tested that has a real effect on traffic demand (in particular off-peak demand) is the 
road pricing option. Even with road pricing, it is likely that over time there will be an increase in traffic 
demand crossing the bridge which at some point will reduce the productivity of freight and essential 
journeys below an acceptable level.  Road pricing may be dynamically able to continue to reduce 
demand, but not all journeys will be price sensitive.  

However, there is no confirmation that road pricing will proceed and if so, what the pricing model will 
be and thus how effective it will be in reducing cross harbour traffic.  Consequently the 
recommendation is to recognise that even with a high capacity PT crossing there may be a residual 
problem of future all day congestion and subsequently reduced resilience on the AHB, and undertake 
further work to identify and evaluate the scale of the problem under various growth scenarios, and 
identify and evaluate options for addressing the problems, which may involve demand management 
(pricing and land use changes) and/or infrastructure responses. 

4.7 Recommended option 
There is no single option that is recommended for immediate progression to detailed business case 
stage. 

The evaluation of options has demonstrated that there are options (2 and 3) that would adequately 
meet the short-term cross harbour public transport capacity upgrade needs. These options should be 
further advanced and assessed to develop a plan for implementation of appropriate levels of short-
medium term Busway capacity improvements. 

Options 4,5 and 6 should be taken forward to Detailed Business Case for refinement and testing to 
develop a recommended option, recommended timing, staging, network integration plan and 
implementation and funding plans.  

These two studies should be undertaken together as the form and timing of the recommended long-
term option will affect the degree of investment in Busway enhancements, some of which could be 
rendered redundant if the Northern Busway is converted to light rail (options 4 and 6) or could provide 
long term benefits (with option 5).  

A programme/ indicative business case should be undertaken to specifically identify and evaluate the 
scale of the residual AHB capacity and resilience problem and identify and evaluate options for 
addressing the problems. 

4.8 Options not progressed 
• Option 7: Option 2 + on-street LRT  

• Option 8: Road only 
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5.0 Road Option identification and development 

5.1 Background 
As described in Section 4.6.10, assessment of the PT options showed that even with a high capacity 
rail crossing, there are residual issues of potential future all day congestion and subsequently reduced 
resilience on the AHB, and consequently there remains unresolved issues related to Investment 
Objectives 2 and (particularly) 3. 

In the first round of assessment the only road improvement considered was a new road tunnel (options 
8 and 9). These options performed poorly relative to the PT only option/s in the analysis in some areas 
(particularly against Investment Objective 1 and Feasibility criteria). 

The project leadership team agreed that assessing a single road option, being a very expensive and 
technically challenging scheme, risks a heavy reliance on previous studies which concluded that a 
new tunnel be the recommended option. For example, previous studies had a different set of 
investment objectives, and were based on an existing physical, social and policy environment that 
existed a decade ago (or earlier). Consequently, the project team was challenged with reconsidering a 
lower cost alternative to the tunnel to complete a multi-criteria assessment against the current 
Investment Objectives and with regard to the existing (and forecast) problems in the current policy 
context. 

5.2 Do-Minimum 
The do-minimum builds upon the do minimum for the PT options described in section 3.1, with the 
addition of a recommended public transport option.  The recommended short list option used as the 
base case (coded Pink) comprises Enhanced Busway plus Light Rail in tunnel from Wynyard to 
Takapuna and on to Smales Farm interchange with Busway, a modified truncated version of options 4 
or 5 in the previous section. Assumed Light Rail frequency is 30 66m trains per hour connecting with 
City Centre to Mangere LRT, with 14 trains terminating at Aotea and 16 continuing to Onehunga / 
Mangere. 

5.3 Short List Options Physical Description 
This section provides physical descriptions of the short-listed options for the road corridor.  

The shortlist options comprised the previously identified dual three lane road tunnels between 
Esmonde interchange and the central motorway junction, and an alternative lower cost option which 
widens the existing AHB from 8 to 10 traffic lanes.  
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Reduction of environmental harm has been captured by the assessment against environmental affects 
criteria. Finally, increased use of public transport is assessed under KPI 4. This supports a more 
compact urban form, reducing emissions and reducing impacts to public health.  

 

6.5 Shortlist assessment summary 
The summary MCA scoring table is shown on 3 and illustrated on Figure 2, which shows how the 
positive scores for each option (generally against investment objectives) weigh up against the negative 
scores for feasibility and environmental effects. 
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Figure 2 MCA Summary
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Option Assessment against Investment Objectives 

 

6.5.1 Option 0: Do Minimum  
The residual need for addressing the issue of congestion and resilience of the AHB, if the 
recommended high capacity PT crossings is delivered, relates to the resilience of the transport system 
and also to the productivity of freight and business-related trips using the AHB that cannot transfer to 
PT. 

Continued growth in the demand for inter-peak vehicle trips using the AHB will reduce the headroom 
between demand and capacity outside of the peak hours.  Peak spreading is already evident in the 
pre-AM peak periods (5-7 am) with considerable increases observed over the last 5 years. As the AM 
peak gets later and the PM peak earlier, there will be more congestion, longer and more unreliable 
journey times, and a reduced ability to recover from incidents.  The recommended PT option evaluated 
has marginal effect on traffic demand across the harbour and analysis suggests that by 2048 (without 
pricing) the traffic demands on the AHB will be greater than 90% of capacity for up to 12 hours per 
day. 

Even with road pricing, it is likely that over time there will be an increase in traffic demand crossing the 
bridge which at some point will reduce the productivity of freight and essential journeys below an 
acceptable level.  Road pricing may be dynamically able to continue to reduce demand, but not all 
journeys will be price sensitive.  

However, there is no confirmation that road pricing will proceed and if so, what the pricing model will 
be and thus how effective it will be in reducing cross harbour traffic.  Consequently, the 
recommendation is to recognise that even with a high capacity PT crossing there may be a residual 
problem of future all day congestion and subsequently reduced resilience on the AHB. 

Consequently, the Do Minimum option is not preferred, however the timing of the need for additional 
cross harbour road capacity is dependent on several external factors and as such is unable to be 
determined from the analytical tools available. 

 

6.5.2 Option 1: Widen AHB 
Widening the AHB to provide 10 lanes would provide substantial benefits for corridor resilience and 
productivity, particularly addressing recent and forecast contra-peak and inter-peak traffic flow 
increases.  

Operating the 10 lane AHB as 5 lanes in each direction would retain existing peak hour peak direction 
(i.e. southbound in the am peak and northbound in the pm peak) capacity – albeit widening 
southbound between Esmonde and Onewa to 4 lanes would increase the ability to utilise 5 lanes). 
Retaining this constraint would ensure that additional road capacity would not severely alter the peak 
direction commuter mode share between North Shore and the central city and fringe. 

The greatest benefits to access and resilience would be for contra-peak and inter-peak trips.  

The cross-harbour contra peak trips have been increasing steadily over the last 5 years and forecast 
to continue.  Increasing the capacity for these trips from 3 to 5 lanes (+67%) would increase 
accessibility for these trips which have diverse origins and destinations and trip purpose.   

Inter-peak traffic growth forecasts indicate that combined with peak spreading there is potential for the 
8 lane AHB demand to be in excess of 90% of the capacity for a 12-hour period by 2048.  Widening to 
10 lanes would add 25% to the inter peak capacity which, combined with the contra-peak capacity 
increase, would effectively address the all-day congestion problem, albeit continued traffic growth 
could subsequently erode these benefits over time. 

This option scored minor negative against the investment objective “Enable Auckland to achieve 
quality, compact growth and improved amenity”, while scoring minor positive against most of the 
criteria for the other two objectives, “Provide improved travel choices and access to employment, 
education and social opportunities” and “Improve the productivity, resilience and reliability of 
Auckland’s transport networks”. Overall the option scored +6 against all Investment Objective KPIs.  
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This option scored -1 for affordability (while not a cheap project at $1.5-$2B, , it is much cheaper than 
option 3 in both capex and opex) and scored -2 for engineering and -3 for consentability. Overall score 
was -6 for feasibility. 

The option scored -3 against effects on coastal environment and on heritage, with -2 scores against 
the other environmental effects criteria.  Overall it scored -12 against environmental. 

It is noted that several scores required assumptions about the location and form of the widening, which 
is unknown.  Further work may be able to improve the feasibility and environmental impact of this 
option. 

 

6.5.3 Option 2: Widen AHB and SH1 corridor between Esmonde and Upper Harbour  
This builds upon option 1 with the additional widening of SH1 between Esmonde Rd and Upper 
Harbour Highway. 

There was very little difference in the MCA evaluation of Options 1 and 2, the only different score was 
against “Improved capacity in the transport system to better serve travel demand” where option 2 
scored +2 against +1 for option 1. 

Overall, in terms of the investment benefits and considering the additional cost, there seems no 
compelling reason to include the widening of SH1 north of Esmonde Road within the AHB widening 
option. 

 

6.5.4 Option 3: New Road Tunnels   
Two three lane road tunnels connecting SH1 at Esmonde Interchange with SH1 just north of the 
central motorway junction, together with a modified AHB to provide 4 general traffic lanes and two bus 
/ Ponsonby ramps lanes would provide additional road capacity above that of the ten lane AHB option, 
with additional access and resilience benefits. 

This option scored moderate negative against the investment objective “Enable Auckland to achieve 
quality, compact growth and improved amenity”, while scoring moderate positive against most of the 
criteria for the other two objectives, “Provide improved travel choices and access to employment, 
education and social opportunities” and “Improve the productivity, resilience and reliability of 
Auckland’s transport networks”. Overall the option scored +10 against all Investment Objective KPIs.  

This option scored -3 for affordability and for engineering and -2 for consentability. Overall score was   
-8 for feasibility. 

The option scored -1 against all environmental effects criteria.  Overall it scored -5 against 
environmental. 

Noting that the tunnels option has been considerably more developed and assessed against 
consenting and environmental impacts than options 1 or 2, the effects are better understood, and the 
design has been revised to reduce the environmental impacts and consenting issues.  
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1.0 Model Specification 

1.1 Model and Calibration 
A series of model runs were required by the project team for the development of a preferred option or way 
forward by analysing and assessing various options using Auckland Forecast Centre (AFC) and their regional 
Macro Strategic Travel Demand model (MSM Transport Demand Model and MPT Model)  

The transport network performance is forecast and assessed using the regional Macro Strategic Travel Demand 
model (MSM). This is a weekday trip-based model structured along the 4-step modelling process. It is multimodal 
covering car, PT and active travel at varying levels of detail. Seven trip purposes are modelled.  Assignment 
periods only cover the average 2-hour periods for the AM Interpeak and PM time periods. PT modes are 
assigned onto a multimodal PT network (rail, ferry, bus) and sub mode data extracted after assignment. 

The current base validation year is 2016. Other than the land use scenario and transport network definitions, 
most of the modelling response is endogenous. Road transport is capacity constrained and PT capacity can be 
switched to include or exclude crowding impacts. Other exogenous input parameters include perceived travel 
factors, travel demand management impacts, values of time, GDP growth, vehicle capacity, car occupancy, etc. 

The Auckland Forecasting Centre (AFC) recently refreshed their strategic transport models. The key objectives 
were to revise the zoning system to better represent the greenfield areas, to update the models to 2016 
conditions and to allow for PT crowding in the macro strategic model. The modelling system and its relation to the 
land use model is shown in the diagram below.   

 Figure 1: Auckland Model System Overview 

The business case for the Additional Waitemata Harbour Connections assessed transport demands for the do 
minimum and option networks at each planning horizon through the MSM models based on the population and 
employment matrixes contained within the Land Use Model (Scenario I-11).  
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Figure 2: MSM Structure 

Outputs include region totals by travel demand segment, time period demands and high-level performance 
measures. More detailed outputs include flow plots, PT outputs (flows, board/alight), volume/capacity ratios, 
speeds, etc. Trip and cost matrices are also produced (by 600 traffic zones).  

The road and PT transport network that underpins the model is based on the projects agreed in the Auckland 
Transport Alignment Programme (ATAP). The model uses a land use scenario based on Auckland Council land 
use projections, known as Scenario I11.4, which locates population and employment by spatial traffic zone. 
These projections retain the SNZ medium growth population total for the Auckland region to 2048. 
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2.2 Modelling Results 
The following graph shows the total number of people travelling from North Auckland to the City Centre and Fringe 
during the Am Peak. 

Figure 3: Total number of people travelling from North Auckland to the City Centre and Fringe during the Am Peak 

 

Having a Light or Heavy rail system achieves the highest number of trips with Options 4, 5, 7 and 9 having the highest 
levels of PT trips. Options 8 and 9 have a large increase of car person trips with the new road crossing. This increases 
the mode share of car to 39% and 36% and has the worst percentage of people using PT from North Auckland to the 
City Centre. 

 
 Figure 4:Mode Trip Summary 

The following graph shows the Travel times from Albany to the City centre and fringe during the AM peak.  

 
Figure 5: Travel times from Albany to the City centre and fringe during the AM peak 
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4.0 Capacity and Demand 
 

Sections 4.1.1 - 4.1.3 show current and future demand for PT along the Harbour Bridge, Onewa road to Akoranga and 
then north of Akoranga. Under current forecast demand the busway demand will far exceed current capacity by 2048. 

Section 4.1.4 shows the capacity if the northern busway was converted into a high frequency light rail system (LRT). 
This shows that it could reach capacity within a decade after conversion assuming a capacity constraint of 30 
LRVs/hour along Queen Street.  

Section 4.1.5 shows the demand for PT with a LRT system that supplements the existing northern busway. Providing 
LRT at CC2M frequency and North West Frequency could provide enough capacity up until approx. 2070s. This is a 
staged recommendation that incorporates Options 2, 5 and 6. 
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4.1.1 Northern Busway – North of Akoranga 

Figure 7: Current and future PT demand north of Akoranga  
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4.1.2 Busway between Akoranga and Onewa road 

 
Figure 8: Current and future PT demand between Akoranga and Onewa Road   
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4.1.3 Waitemata Harbour Bridge Demand 

 
Figure 9: Current and future PT demand along the Waitemata Harbour Bridge  
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4.1.4 Red Option 

 
Figure 10: Red option capacity 
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4.1.5 Pink Option 

 
Figure 11: Pink option capacity 
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5.1 Red Option – Convert busway to LRT 
5.1.1 2018-2028 

1. Programme of enhancements to the busway as per option 2 by 2028 (lasts until mid-2030s)- incremental 
improvements between 2020 and 2028 (includes bus lanes for Onewa) 

a. Not Taka spur – LRT tunnel will directly connect to city 
b. No busway enhancements between Akoranga and Onewa and no northbound Onewa flyover 

2. Route protection for LRT connection - Wynyard to Smales via Takapuna crossing 
3. Run with i11.4 land use for 2028 
4. With road pricing – City Centre Cordon 
5. Surface running LRT CC2M 

 

5.1.2 2028 – 2038 
1. With road pricing – City Centre Cordon 
2. Convert busway to LRT between Smales and Albany and also extend the LRT all the way up to Silverdale 
3. Extend CC2M services through to Albany (66m long LRVs) through as follows: 

• 8 LRV/hr pattern on Queen street to extend all the way north to Silverdale 
• Introduce a further 22 LRV/hr from Aotea centre to Albany 
• (Total = 30 LRV/hr crossing the harbour) 

4. Remove busway between Smales and Onewa 
5. Surface running LRT CC2M 
6. Run with i11.4 land use for 2038 and with altered land use for 2038 

5.1.3 2038-2048 
1. With road pricing – City Centre Cordon 
2. Extend CC2M services (66m long LRVs) through as follows: 

• 16 LRV/hr pattern on Queen Street to extend all the way north to Silverdale 
• Introduce a further 14 LRV/hr from Aotea Centre to Albany 
• (Total = 30 LRV/hr crossing the harbour) 

3. Surface running LRT CC2M 
4. With and without road crossing 
5. Run with i11.4 land use for 2048 and with altered land use for 2048 

5.1.4 2048+ 
6. With and without - Extend ALL NS lines through to option 6 (these can be 99m) (4x) and stopping CC2M at 

Wynyard (still surface running on Queen/ Dominion) 
7. Run with i11.4 land use for 2048 and with altered land use for 2048 
8. With and without road crossing 
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Figure 12: Red Option overview  
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5.3 Teal Option – Staged Heavy Rail 
5.3.1 2018-2028 

1. Programme of enhancements to the busway as per option 2 by 2028 (lasts until mid-2030s)- incremental 
improvements between 2020 and 2028 (includes bus lanes for Onewa) 

2. Not Taka spur – HR tunnel will directly connect Smales-Taka-City 
3. Route protection for HR connection - Parnell to Smales via Takapuna crossing 
4. Run with i11.4 land use for 2028 
5. With road pricing – City Centre Cordon 

5.3.2 2028 – 2038 
1. Extend Pukekohe services through to North Shore (6 car EMUs – 6 trains per hour) 
2. Retain busway into City, minimal transfer penalty at Smales 
3. Extend busway from Albany to Silverdale (as busway) 
4. Changes to local bus network 
5. Route protection for Smales to Albany 
6. With road pricing – City Centre Cordon 
7. Divert bus services (495i/o) from Glenfield to the new Smales bus/rail interchange 
8. Changes to busway services as per below 

5.3.3 2038-2048+ 
1. With road pricing – City Centre Cordon 
2. Increase of North Shore Heavy Rail Frequency (6 car EMUs – 9 trains per hour) 
3. Increase of the frequency of CRL services 
4. Changes to local bus network 
5. With and without road crossing 
6. With and without extension of HR to Albany (2048+) 
7. With i11.4 land use for 2048 and with altered land use for 2048 

 

The following changes were made to bus services on the busway. 
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Figure 13: Bus service changes (Teal Option) 
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Figure 14: Teal Option Overview  
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6.2.5 Takapuna 

 
Figure 25: Takapuna catchment comparison 

6.2.6 CBD Midtown 

 
Figure 26: CBD catchment comparison
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Figure 30: Cross Harbour Southbound September Weekday Demand and Capacity 2013-2018 

 
Figure 31: Cross Harbour Northbound September Weekday Demand and Capacity 2013-2018 

 

An expected result of peak hour demand exceeding capacity is peak spreading, in which users change their travel 
times to avoid the peak congestion. 

Analysis of the weekday September traffic demand change over the last 5 years in the two hours before and after the 
peak periods identifies that there has been some considerable growth in traffic flows in these periods, indicating that 
peak spreading has been occurring. 

In the two hours prior to the morning peak for southbound traffic, being 4am to 6am, traffic flows have increased by 
33% in the past 5 years, an increase of nearly 1,000 vehicles at 7% per annum as shown on Figure 32 and Figure 33.  
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Figure 32: Cross harbour Southbound September Weekday Pre-Peak Traffic Flows 2013-2018 

 
Figure 33: Cross harbour Southbound September Weekday Pre-Peak Traffic Growth 2013-2018 

In the three hours prior to the morning peak for northbound traffic, being 4am to 7am, traffic flows have increased by 
53% in the past 5 years, an increase of nearly 1,800 vehicles at 11% per annum as shown on Figure 34 and Figure 
35. 
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Figure 34: Cross Harbour Northbound September Weekday Pre Peak Traffic Flows 2013-2018 

 
Figure 35: Cross harbour Northbound September Weekday Pre-Peak Traffic Growth 2013-2018 

7.4 Forecast Do Minimum Traffic Growth 
The Do Minimum 2048 Forecast AHB Traffic Demands show little or no traffic growth in the southbound AM or 
northbound PM peaks, but do forecast a ~10% growth in the AM northbound and PM southbound peak flows and a 
16% southbound and a 13% northbound increase in inter-peak flow as shown on Table 9. 
Table 9: Cross Harbour 2018 and Forecast 2048 Do Minimum Traffic Flow 

Movement / Year AM Peak Inter Peak PM Peak 

Southbound 2018 15041 10471 10002 

Southbound 2048 14820 12532 11113 

Change -1% 16% 10% 

Northbound 2018 10045 10900 16309 

Northbound 2048 11242 12599 16854 

Change 11% 13% 3% 
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As noted above, the am peak northbound and pm peak southbound is already at capacity, and therefore the forecast 
increase would result in over capacity as shown on Figure 36 and Figure 37. 

 
Figure 36: Cross harbour Southbound Weekday Traffic flow and capacity 2018 and 2048 MSM Forecast 

 
Figure 37: Cross harbour Northbound Weekday Traffic flow and capacity 2018 and 2048 MSM Forecast 

To accommodate the forecast traffic flows, where these are above capacity additional peak spreading is likely. Figure 
38 and Figure 39 show the effect of spreading the peak hour traffic demand that cannot be accommodated into the 
adjacent hours where capacity can accommodate an increase. This results in the cross harbour demand being over 
90% of capacity for 12 hours of the day southbound and 10 hours northbound. 
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Figure 38: Cross harbour Southbound Weekday Traffic flow and capacity 2018 and 2048 MSM Forecast Respread 

 
Figure 39: Cross harbour Northbound Weekday Traffic flow and capacity 2018 and 2048 MSM Forecast Respread 

The effect of the traffic demand being over 90% of capacity for such a long and continuous period throughout the 
working day would be felt in two ways: 

• Travel times in each direction will increase in the inter-peak to approach or match those in the peak, 
particularly affecting freight and service (on business) trips that predominantly travel in the inter-peak and 
have no or limited opportunity to change mode. 

• The resilience of the network will be severely compromised, as there will be little ability for the network to 
return to normal after an incident when there is so limited capacity available through the day to absorb 
increases required to clear earlier incidents. A significant incident in the morning peak could still be affecting 
traffic delays in the evening. 

7.5 Recommended PT Option Modelling 
Figure 40 and Figure 41 show the forecast flow v capacity for the Do min and the recommended (Pink) PT option in 
2048.  This illustrates that even with a high capacity PT crossing, the traffic demands are very similar to the do 
minimum scenario. The biggest changes are a 2% increase in PM peak southbound flow, and a 3% decrease in PM 
peak northbound flow (compared to the 2048 do minimum). 
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8.0 Resilience Test 
The following is a Resilience test of the AHB if the bridge was restricted to 6 lanes, either through an accident or 2 lanes were removed completely. The table shows the 
Travel Time calculated for 6 key routes for AM/IP/PM against the Do minimum.  
Table 10: Auckland Harbour Bridge Resilience Test 

 

18 AWHC_DM 54 AWHC_DM_6L_Assign 60 AWHC_DM_Con 62 AWHC_DM_Con_6L_Assign

Slot 18 Slot 54 Slot 60 Slot 62

TT1 Wairau - City Centre via AHB 32.18 57.37 31.4 57.2

TT2 Wairau - Mt Wellington via AHB 45.6 70.28 45.44 70.25

TT3 Wairau - Mt Wellington via WRR 69.77 86.31 69.85 86.4

TT4 Warkworth - Manukau via AHB 95.84 119.52 95.9 120.05

TT5 Warkworth - Manukau via WRR 101.42 118.16 101.59 118.75

TT6 Onewa - CBD 32.9 60.21 31.63 58.89

18 AWHC_DM 54 AWHC_DM_6L_Assign 60 AWHC_DM_Con 62 AWHC_DM_Con_6L_Assign

Slot 18 Slot 54 Slot 60 Slot 62

TT1 Wairau - City Centre via AHB 12.73 19.39 12.76 19.56

TT2 Wairau - Mt Wellington via AHB 25.32 31.58 25.34 31.76

TT3 Wairau - Mt Wellington via WRR 40.61 42.08 40.66 42.18

TT4 Warkworth - Manukau via AHB 63.51 68.87 63.55 69.05

TT5 Warkworth - Manukau via WRR 64.89 66.51 64.94 66.6

TT6 Onewa - CBD 13.84 20.85 13.87 21.04

18 AWHC_DM 54 AWHC_DM_6L_Assign 60 AWHC_DM_Con 62 AWHC_DM_Con_6L_Assign

Slot 18 Slot 54 Slot 60 Slot 62

TT1 Wairau - City Centre via AHB 25.84 24.65 26.2 24.78

TT2 Wairau - Mt Wellington via AHB 45.21 44.32 45.37 44.17

TT3 Wairau - Mt Wellington via WRR 65.46 63.37 65.63 63.35

TT4 Warkworth - Manukau via AHB 95.1 94.38 95.07 94.37

TT5 Warkworth - Manukau via WRR 91.86 91.61 91.85 91.43

TT6 Onewa - CBD 28.6 27.97 28.7 27.99

AM

IP

PM



 

 

61 

 

 
Figure 46: Auckland Harbour Bridge Resilience Test 
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Figure 47: Auckland Harbour Bridge Resilience Test (2) 
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Figure 48: Changes in flow across network 
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1.0 Introduction 
This cost estimate report has been developed to document the assumptions and basis for developing 
the high-level costing of options to inform the Additional Waitematā Harbour Connections Business 
Case.  The costings have been used to inform the multi-criteria analysis, the cost benefit ratio 
calculations and to assist with the financial and commercial cases of this Business Case. 

1.1 Indicative Business Case (IBC) Estimate 
The IBC stage consisted of a long list of options that were developed into the emerging way forward 
options. The long list and emerging way forward options were costed at a very high level. We 
considered a top-down approach based on similar projects to estimate a unit rate to be allied to the 
proposed length of the project. This provided guidance for comparison and evaluation for an order of 
magnitude between the different options developed for analysis.  

1.2 Option Development 
From the information provided by the Transport Modellers both a Capex and Opex high-level costs 
estimates were developed for the following options. The design layout and assumptions are detailed in 
Section 2.0 

• Option 0 – Do Minimum. 

• Option 1 – Demand Management. 

• Option 2 – Enhanced Busway. 

• Option 3 – Advance Busway. 

• Option 4 – Light Rail along Busway. 

• Option 5 – Metro Rail. 

• Option 6 – LRT with isthmus tunnel. 

• Option 7 – LRT Offline North Changes. 

- Option 7A – LRT Alternative Alignments (Long Bay). 

- Option 7B – LRT Alternative Alignments (Albany via Takapuna and Glenfield). 

- Option 7C – LRT Alternative Alignments (Albany via Birkenhead and Glenfield). 

- Option 7D – LRT Alternative Alignments (Albany via Hauraki, Takapuna). 

• Option 8 – Road only crossing. 

• Option 9 – Road and PT combined crossing. 

From the above options, three (3) PT options were develop.  

• Teal – HRT with tunnel from Parnell via Wynyard, Takapuna to Smales Farm up to Albany. 
Existing Busway remaining. 

• Pink – LRT or HRT with tunnel from Wynyard via Takapuna to Smales Farm with Busway to 
Albany remaining. 

• Red – LRT with tunnel from Wynyard via Takapuna to Smales Farm with LRT to Albany on the 
existing Busway. 

These were further developed into three (3) emerging options 

• Pink – LRT plus In-line Bridge. 

• Pink – LRT plus In-line Bridge with motorway widening Esmond to Constellation. 

• Pink – LRT plus Road Tunnel with motorway widening Esmond to Constellation. 
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2.0 Long List Options Assumptions  
The following percentages were applied to the base cost physical works estimate to calculate 
professional service fees for all options: 

• I&R- Consultancy Fees 2% 

• I&R- NZTA Managed Costs 1% 

• D&PD- Consultancy Fees 3% 

• D&PD- NZTA Managed Costs 1% 

• D&PD- Consent Monitoring Fees 2% 

• IP- Consultancy Fees (including MSQA) 10% 

• IP- NZTA Managed Costs 3% 

• IP- Consent Monitoring Fees 1% 

To calculate the expected estimate the following percentages were applied to the base costs: 

• Property 100% 

• I&R Consultancy Fees, Managed Costs 10% 

• D&DP Consultancy Fees, Managed Costs 10% 

• IP Consultancy Fees, Managed Costs 10% 

• Physical Works 50% 

To obtain the 95th percentile costs 50% was added to the expected costs. 

2.1 Option 0 – Do Minimum 
No infrastructure investments beyond committed 2018 levels.  

• The Rapid transit network alignment follows ATAP 1.1 for the North of Albany section of the North 
Shore 

• City Centre to Mangere light rail (CC2M/ Isthmus LRT) has been implemented and terminates at 
Wynyard Quarter 

• Bus frequency on the North Shore is globally uplifted by 50% 

• Northern busway capacities are based on double deck buses 

• Fanshawe Street has one inbound bus-lane, no other bus priorities 

2.2 Option 1 – Demand Management 
For this option there was little detail on how or where the corridor pricing would be incorporated. The 
option was the ATAP pricing for the whole of network strategic corridors. To develop a cost the 
following assumptions were used: 

• Cameras on gantry on each city ramp (say 10 ramps) 

• Cameras on pole on local roads, (say 40 roads) 

• Each gantry requires installation of approx. 40m barrier 

• Each camera on a gantry or pole requires a connection to the ITS network. 

• No new operation facility required as will use existing tolling facilities. However new software 
ATOC will need to be developed. 

• Additional operational costs included in O&M. 
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2.3 Option 2 – Enhanced Busway 
The enhanced busway option assumed the “Do Minimum” scenario was implemented with the 
following infrastructure improvements. Refer to Figure 1 for the proposed layout of this option. 

• Busway spur between Akoranga and Takapuna 

• Busway stations in Takapuna and on Onewa Road 

• Priority for buses before and after the AHB 
Figure 1 Enhanced Busway Plan 

  
 
Busway spur between Akoranga and Takapuna Assumptions 
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With the only design being the illustrated Enhanced Busway Plan shown in Figure 1 the following 
assumptions were made: 

• Busway route along Takapuna Landing, Fred Thomas Road, Esmond Road, Burns Road, Como 
Street to the proposed location of the Takapuna Bus Station. Refer to Figure 2.  

• All properties on one side of road are purchased. 

• Busway will be constructed on one side, leaving existing roads as untouched as possible. 

• Convert Como Street as a bus only road. 

• Takapuna Bus Station in the car park by the Rose Garden 

• Busway costs per meter based on per rate of AMETI EB3 Specimen Design Estimate 

• 12 buses (Double Decker) required to meet Takapuna spur to city frequencies 

• Another bus depot is required - use Barry point reserve, say 10,000m² needed 

• Property was assumed to be $1.7M per residential, and $10M per commercial. It was assumed a 
total of 37 Residential and 3 commercial properties would be required. 

• Property for the Barrys Point Depot was assumed to be a rate of $500/m². 

 
Figure 2 Proposed Takapuna Spur Route 
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Alternative Takapuna Spur routes considered but discount due to effect on businesses, the inlet and 
high cost properties included: 

• Busway route along Takapuna Landing, Fred Thomas Road, Anzac Street to the proposed 
location of the Takapuna Bus Station.  

• Busway route along Takapuna Landing, across Fred Thomas Road to Barrys Point Road taking 
out at least to businesses, along Barrys Point Road using existing road reserve, Anzac Street to 
the proposed location of the Takapuna Bus Station. 

• Busway route along Takapuna Landing, across Fred Thomas Road, Barrys Point Road and 
bridge the inlet to Byron Ave. Along Byron Ave and Burns Ave taking out home on one side, 
Como Street to the proposed location of the Takapuna Bus Station. 

Priority for buses before and after the AHB Assumptions 
Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the motorway 
or reclamation. A bus viaduct was chosen to extend busway from Akoranga to AHB. It assumes 
elevated structure above motorway with single pier in central barrier. Assumed super T structure with 
single pier at 35m centres. 

Priority for buses south of the harbour bridge assumed the conversion of an existing northbound lane 
using road marking into a bus only lane. In the southbound direction there is an existing bus shoulder 
that would remain. 

2.4 Option 3 – Advance Busway 
The Advanced Busway is similar to Options 2’s Enhanced Busway with: 

• High capacity articulated vehicles between Orewa and the City Centre with the option for two 
carriage coupling 

• Increased frequencies on select routes 

• Full bus priority lanes across the AHB 

The assumptions for this option are the same as option to except for: 

• Minor upgrades to existing busway stations to accommodate articulated buses. 

• Road marking on a northbound and a southbound lane on the harbour bridge to convert it to a 
bus only lane. This includes signage. 

2.5 Option 4 – Light Rail along Busway 
The Light Rail (LRT) along Busway option include a tunnel across the harbour from Wynyard in the 
south to Akoranga in the north and the conversion of the current Northern Busway to a light rail 
corridor with one physical line southbound and one northbound, allowing up to two-minute headways. 
On the southern side the light rail is street-running within the City Centre connecting to the proposed 
CC2M line. In addition, there is a Takapuna LRT spur. Refer to Figure 3 for the proposed layout of this 
option. 

The general assumptions for this option included: 

• 25 LRT 2 car units would be required to meet the frequencies.  

• Each LRT car was assumed to be $2.5M each. Therefore $5M per unit. 

• Depot and Stabling yard would be required. Assumed this would be in Albany, would need to be 
flat, be of a size of approximately 60,000m² and would be approximately 550m long. It was 
assumed $60Mfor the construction of the yard and a further $10M in earthworks. 

• Property for the Albany Depot and stabling was assumed at a rate of $2,000/m². 
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Harbour Tunnel between Wynyard and Akoranga Assumptions 

With the only design being the illustrated Light Rail along Busway Plan shown in Figure 3 the following 
assumptions were made: 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. Refer to Figure 4 for typical cross section. 

• Two Underground Stations (Wynyard and Akoranga). Assume 100m, long, 30m wide, 25m deep, 
inclusive of all station facilities, tracks, line services, power and lighting, ventilation, fire protection, 
drainage, communications, plant. Assumed cost of $165M per station.  

• At Wynyard, the LRT is connected to the surface running CC2M.  

• On either end on the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the rail to surface running is assumed. This will depend how deep is the rock at the 
bored tunnel portal.  
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Figure 3 Light Rail along Busway Plan 
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Figure 4 6.9m Dia Bored Tail Tunnel 

 
 
LRT spur between Akoranga and Takapuna Assumptions 
With the only design for the LRT Spur from Akoranga and Takapuna being the illustrated Light Rail 
along Busway Plan shown in Figure 3 the following assumptions were made: 

• The LRT route is the same as proposed for the busway spur in option 2 along Takapuna Landing, 
Fred Thomas Road, Esmond Road, Burns Road, Como Street to the proposed location of the 
Takapuna Bus Station. Refer to Figure 2.  

• All properties on one side of road are purchased. 

• LRT will be a segregated system and will be constructed on one side, leaving existing roads as 
untouched as possible. 

• Convert Como Street to a street running LRT. 

• Takapuna LRT Station in the car park by the Rose Garden 

• LRT costs per meter based on the per rate for a busway (as per option 2) plus an additional 
$20K/m to install the rails, power systems etc.  

• All parallel utilities would be removed from under the LRT rails. Utilities that cross the LRT line 
would need to be deeper than 2m and can be isolated on both sides. 

• Property was assumed to be $1.7M per residential, and $10M per commercial. It was assumed a 
total of 21 Residential and 3 commercial properties would be required. 

Busway to LRT conversion Assumptions 

• Following a high-level study undertaken by the AWHC team, it was concluded that it is likely that 
the existing Northern Busway can be upgraded to a light rail system despite the level of 
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complexity, duration and cost will increase inversely in proportion with the working area afforded 
to the Contractor. 

• Keep one direction of the busway operational through each construction section at a time.  

• The catenary may either need to be made higher or swung to the side so that double decker can 
continue to use the busway during construction. 

• Busway will need to be closed during commissioning. 

• LRT costs per meter assumed to be $35K/m to install the rails, power systems etc.  

• All busway bridge structures will either need strengthening or replacement to meet the LRT 
loadings. Assumed 5 bridges at $10M per bridge. 

• Assumed each busway station will need to be converted to an LRT station.  Assumed $100K per 
station.  

• The Transpower underground cable that runs under the busway will be relocated. Assumed $50M 
to relocate. 

2.6 Option 5 – Metro Rail 
The Metro Rail option is a tunnel connecting to the existing Auckland Rail network at approximately 
Parnell and tunnelling to Albany with stations at Aotea, Wynyard, Takapuna, Smales Farm Glenfield 
and Albany. It also includes priority for buses before and after the AHB and a new bus station at 
Onewa Road. Refer to Figure 5 for the proposed layout of this option. 

Metro Rail Tunnel Assumptions 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. Metro route is shown on Figure 6. Where possible it follows 
road corridors (mainly arterial roads) to minimise land take. Refer to Figure 4 for typical cross 
section. 

• Eight Underground Stations (Auckland University, Aotea, Wynyard, Takapuna, Smales Farm, 
Wairau, Massey University and Albany). Assume 200m long, 30m wide, 25m deep, inclusive of all 
station facilities, tracks, line services, power and lighting, ventilation, fire protection, drainage, 
communications, plant. Assumed cost of $330M per station.  

• 15 x 3 car units would be required to meet the frequencies. Each Metro Rail car was assumed to 
be $2.5M each. Therefore $7.5M per unit. 

• Depot and Stabling yard would be required. Assumed this would be in Albany, would need to be 
flat, be of a size of approximately 60,000m² and would be approximately 550m long. It was 
assumed $60M for the construction of the yard and a further $10M in earthworks. 

• Property for the Albany Depot and stabling was assumed at a rate of $2,000/m². 

• Property above the tunnels will need to be acquired. It was assumed 200 residential properties at 
$1.7M each, and 37 commercial properties at $20M each. 

• Proposed to portal the bored tunnel southern side at Constitution Hill Reserve, then put the rail on 
a viaduct over Stanley Street and connect to the existing rail line at approximately Parnell Station 
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Figure 5 Metro Rail Plan 
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Figure 6 Metro Rail Route 
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Priority for buses before and after the AHB Assumptions 
Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the motorway 
or reclamation. A bus viaduct was chosen to extend the busway from Akoranga to AHB. It is assumed 
that an elevated structure above the motorway with single pier in central barrier. Assumed super T 
structure with single pier at 35m centres. 

Priority for buses south of the harbour bridge assumed the conversion of an existing northbound lane 
using road marking into a bus only lane. In the southbound direction there is an existing bus shoulder 
that would remain. 

2.7 Option 6 – LRT with Isthmus Tunnel 
The LRT with Isthmus Tunnel Option is the same as Option 4 but with supporting tunnelling 
infrastructure for through-running light rail to the Isthmus (to Onehunga). Refer to Figure 3 for the 
proposed layout of this option. 
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Figure 7 LRT with Isthmus Tunnel Plan 
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The general assumptions for this option included: 

• 35 LRT 2 car units would be required to meet the frequencies.  

• Each LRT car was assumed to be $2.5M each. Therefore $5M per unit. 

• Depot and Stabling yard would be required. Assumed this would be in Albany, would need to be 
flat, be of a size of approximately 60,000m² and would be approximately 550m long. It was 
assumed $60M for the construction of the yard and a further $10M in earthworks. 

• Property for the Albany Depot and stabling was assumed at a rate of $2,000/m². 

• Harbour Tunnel between Wynyard and Akoranga Assumptions, LRT spur between Akoranga and 
Takapuna Assumptions and Busway to LRT conversion Assumptions are all as per Option 4 
(Section 2.5). 

Isthmus Tunnel Assumptions 
With the only design being the illustrated Light Rail along Busway Plan shown in Figure 7 the following 
assumptions were made: 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. The Isthmus Tunnel route is shown on Figure 8. Where 
possible it follows road corridors (mainly arterial roads) to minimise land take. Refer to Figure 4 
for typical cross section. 

• Six Underground Stations (Aotea, Hospital, Newmarket, Epson, Royal Oak and Onehunga). 
Assume 100m long, 30m wide, 25m deep, inclusive of all station facilities, tracks, line services, 
power and lighting, ventilation, fire protection, drainage, communications, plant. Assumed cost of 
$165M per station.  

• At the northern end from the bored tunnel portal there is a 600m length of cut and cover tunnel 
and a 400m length of trench to bring the rail to surface running is assumed. This will depend how 
deep is the rock at the bored tunnel portal.  

• Property above the tunnels will need to be acquired. It was assumed 400 residential properties at 
$1.7M each, and 20 commercial properties at $20M each. 
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Figure 8 Isthmus Tunnel Route 
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2.8 Option 7A – LRT Alternative Alignments (Long Bay) 
Option 7A is Option 2 (excluding the Takapuna Spur) plus a LRT tunnel across the harbour from 
Wynyard in the south to Smales Farm in the north and a segregated street running to Long Bay via 
Forrest Hill, Pupuke and Windsor Park. Refer to Figure 9 for the proposed layout of this option. 
Figure 9 LRT Alternative Alignments (Long Bay) Plan 
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Harbour Tunnel between Wynyard and Smales Farm via Takapuna Assumptions 

With the only design being the illustrated LRT Alternative Alignments (Long Bay) Plan shown in Figure 
9 the following assumptions were made: 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. The tunnel route is shown on Figure 10. Where possible it 
follows road corridors (mainly arterial roads) to minimise land take. Refer to Figure 4 for typical 
cross section. 

• At Wynyard, the LRT is connected to the surface running CC2M.  

• The twin bored tunnel is proposed to follow Lake Road through Takapuna Town Centre. 

• The northern bored tunnel portal is proposed to be located opposite to Westlake Girls, running 
parallel to Taharoto Road where it will become surface running. 

• Two Underground Stations (Wynyard, Takapuna and Smales Farm). Assume 100m long, 30m 
wide, 25m deep, inclusive of all station facilities, tracks, line services, power and lighting, 
ventilation, fire protection, drainage, communications, plant. Assumed cost of $165M per station.  

• On either end on the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the rail to surface running is assumed. This will depend how deep is the rock at the 
bored tunnel portal. No Geotech has been undertaken to assess this. 
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Figure 10 LRT Harbour Tunnel Route 
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• Depot and Stabling yard would be required. Assumed this would be a flat area and a size of 
approximately 60,000m² and would be approximately 550m long. It was assumed $60M for the 
construction of the yard and a further $10M in earthworks. 

• Property for the Depot and stabling was assumed at a rate of $2,000/m². 

• Property above the tunnels will need to be acquired. It was assumed 68 residential properties at 
$1.7M each, and 6 commercial properties at $10M each. 

LRT surface running - Westlake Girls to Long Bay Assumptions 
With the only design for the LRT surface running - Westlake Girls to long Bay being the illustrated LRT 
Alternative Alignments (Long Bay) Plan shown in Figure 9 the following assumptions were made: 

• The LRT route from Westlake Girls to Long Bay is proposed to be a segregated centrally running 
system that runs along Forrest Hill Road, East Coast Road, Browns Bay Road, Clyde Road, 
Manly Esplanade, Valley Road, Beach Road to the Long Bay Regional Park. 

• All properties on one side of road are purchased. 

• LRT will be a segregated system and will be constructed centrally. This will require the existing 
roads to be reconstructed. 

• LRT Stops will be every 800m to 1000m. Stops included in per meter rate. 

• The Long Bay Station will be constructed near the Long Bay Regional Park. 

• LRT costs per meter based on the per rate for a busway (as per option 2) plus an additional 
$20K/m to install the rails, power systems etc.  

• All parallel utilities would be removed from under the LRT rails. Utilities that cross the LRT line 
would need to be deeper than 2m and can be isolated on both sides. 

• Property was assumed to be $1.0M per residential, and $10M per commercial. It was assumed a 
total of 450 Residential and 10 commercial properties would be required. 

Priority for buses before and after the AHB Assumptions 
Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the motorway 
or reclamation. A bus viaduct was chosen to extend busway from Akoranga to AHB. It is assumed that 
an elevated structure above motorway with single pier in central barrier. Assumed super T structure 
with single pier at 35m centres. 

Priority for buses south of the harbour bridge assumed the conversion of an existing northbound lane 
using road marking into a bus only lane. In the southbound direction there is an existing bus shoulder 
that would remain. 

2.9 Option 7B – LRT Alternative Alignments (Albany via Takapuna and 
Glenfield) 

Option 7B is Option 2 (excluding the Takapuna Spur) plus a LRT tunnel across the harbour from 
Wynyard in the south to Smales Farm in the north via Onewa, Akoranga and Takapuna and a 
segregated street running system to Albany via Wairau Valley, Glenfield, North Harbour, Kristin, and 
Massey Campus. Refer to Figure 11 for the proposed layout of this option. 
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Figure 11 LRT Alternative Alignments (Albany via Takapuna and Glenfield) 
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Harbour Tunnel between Wynyard and Smales Farm via Onewa and Takapuna Assumptions 

With the only design being the illustrated LRT Alternative Alignments (Albany) Plan shown in Figure 11 
the following assumptions were made: 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. Where possible it follows road corridors (mainly arterial 
roads) to minimise land take. Refer to Figure 4 for typical cross section. 

• At Wynyard, the LRT is connected to the surface running CC2M.  

• The twin bored tunnel is proposed to follow Lake Road through Takapuna Town Centre. 

• The northern bored tunnel portal is proposed to be located opposite to Westlake Girls, running 
parallel to Taharoto Road where it will become surface running. 

• Five Underground Stations (Wynyard, Onewa, Akoranga, Takapuna and Smales Farm). Assume 
100m long, 30m wide, 25m deep, inclusive of all station facilities, tracks, line services, power and 
lighting, ventilation, fire protection, drainage, communications, plant. Assumed cost of $165M per 
station.  

• On either end on the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the rail to surface running is assumed. This will depend how deep the rock is at the 
bored tunnel portal. No Geotech has been undertaken to assess this. 

LRT surface running - Westlake Girls to Albany via Glenfield Assumptions 
With the only design for the LRT surface running - Westlake Girls to Albany being the illustrated LRT 
Alternative Alignments (Albany via Glenfield) Plan shown in Figure 11 the following assumptions were 
made: 

• The LRT route from Westlake Girls to Albany is proposed to be a segregated running system that 
runs along Wairau Road, Glenfield Road, Albany Highway, Oteha Valley Road, Appian Way, Don 
McKinnon Drive and Cornerstone Drive to the Alban Bus Station. 

• All properties on one side of road are purchased. 

• LRT will be a segregated system and will be constructed centrally. This will require the existing 
roads to be reconstructed. 

• LRT Stops will be every 800m to 1000m. Stops included in per meter rate. 

• The Long Bay Station will be constructed near the Long Bay Regional Park. 

• LRT costs per meter based on the per rate for a busway (as per option 2) plus an additional 
$20K/m to install the rails, power systems etc.  

• All parallel utilities would be removed from under the LRT rails. Utilities that cross the LRT line 
would need to be deeper than 2m and can be isolated on both sides. 

• Property was assumed to be $1.0M per residential, and $10M per commercial. It was assumed a 
total of 500 residential and 50 commercial properties would be required. 

Priority for buses before and after the AHB Assumptions 

• Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the 
motorway or reclamation. A bus viaduct was chosen to extend busway from Akoranga to AHB. It 
is assumed that an elevated structure above motorway with single pier in central barrier. 
Assumed super T structure with single pier at 35m centres. 

• Priority for buses south of the harbour bridge assumed the conversion of an existing northbound 
lane using road marking into a bus only lane. In the southbound direction there is an existing bus 
shoulder that would remain. 
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2.10 Option 7C – LRT Alternative Alignments (Albany via Birkenhead and 
Glenfield) 

Option 7C is Option 2 (including the Takapuna Spur) plus an LRT tunnel across the harbour from 
Wynyard in the south to Onewa in the north and a segregated street running system to Albany via 
Birkenhead, Eskdale Reserve, Glenfield, North Harbour, Kristin, and Massey Campus. Refer to Figure 
12 for the proposed layout of this option. 
Figure 12 LRT Alternative Alignments (Albany via Birkenhead and Glenfield) 
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Harbour Tunnel between Wynyard and Smales Farm Via Takapuna Assumptions 

With the only design being the illustrated LRT Alternative Alignments (Albany) Plan shown in Figure 12 
the following assumptions were made: 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. Refer to Figure 4 for typical cross section. 

• At Wynyard, the LRT is connected to the surface running CC2M.  

• The twin bored tunnel is proposed to follow Lake Road through Takapuna Town Centre. 

• The northern bored tunnel portal is proposed to be located opposite to Westlake Girls, running 
parallel to Taharoto Road where it will become surface running. 

• Two Underground Stations (Wynyard, Takapuna and Smales Farm). Assume 100m long, 30m 
wide, 25m deep, inclusive of all station facilities, tracks, line services, power and lighting, 
ventilation, fire protection, drainage, communications, plant. Assumed cost of $165M per station.  

• On either end of the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the rail to surface running is assumed. This will depend how deep the rock is at the 
bored tunnel portal. No Geotech has been undertaken to assess this. 

• Depot and Stabling yard would be required. Assumed this would be a flat area and a size of 
approximately 60,000m² and would be approximately 550m long. It was assumed $60M for the 
construction of the yard and a further $10M in earthworks. 

• Property for the Depot and stabling was assumed at a rate of $2,000/m². 

• Property above the tunnels will need to be acquired. It was assumed 68 residential properties at 
$1.7M each, and 6 commercial properties at $10M each. 

LRT surface running – Onewa to Albany via Birkenhead and Glenfield Assumptions 
With the only design for the LRT surface running – Onewa to Albany being the illustrated LRT 
Alternative Alignments (Albany via Birkenhead and Glenfield) Plan shown in Figure 12 the following 
assumptions were made: 

• The LRT route from Onewa to Albany is proposed to be a segregated running system that runs 
along Onewa Road, Lake Road, Raleigh Road, Pupuke Road, Glenfield Road, Albany Highway, 
Oteha Valley Road, Appian Way, Don McKinnon Drive and Cornerstone Drive to the Alban Bus 
Station. 

• All properties on one side of road are purchased. 

• LRT will be a segregated system and will be constructed centrally. This will require the existing 
roads to be reconstructed. 

• LRT Stations are proposed at Northcote, Birkenhead, Eskdale Harbour, Kristin, Massey Campus 
and Albany. 

• The Albany Station will be constructed near the Albany Busway Station. 

• LRT costs per meter based on the per rate for a busway (as per option 2) plus an additional 
$20K/m to install the rails, power systems etc.  

• All parallel utilities would be removed from under the LRT rails. Utilities that cross the LRT line 
would need to be deeper than 2m and can be isolated on both sides. 

• Property was assumed to be $1.0M per residential, and $10M per commercial. It was assumed a 
total of 500 residential and 3 commercial properties would be required. 

Priority for buses before and after the AHB Assumptions 

• Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the 
motorway or reclamation. A bus viaduct was chosen to extend busway from Akoranga to AHB. It 
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is assumed that an elevated structure above motorway with single pier in central barrier. 
Assumed super T structure with single pier at 35m centres. 

• Priority for buses south of the harbour bridge assumed the conversion of an existing northbound 
lane using road marking into a bus only lane. In the southbound direction there is an existing bus 
shoulder that would remain. 

2.11 Option 7D – LRT Alternative Alignments (Albany via Hauraki, 
Takapuna, Birkenhead and Glenfield) 

Option 7D is Option 2 (excluding the Takapuna Spur) plus a LRT tunnel across the harbour from 
Wynyard in the south to Barrys Point in the north via Hauraki and Takapuna and a segregated street 
running system to Albany via Akoranga, Northcote, Birkenhead, Eskdale Reserve, Glenfield, North 
Harbour, Kristin, and Massey Campus. Refer to Figure 13 for the proposed layout of this option. 
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Figure 13 LRT Alternative Alignments (Albany via Hauraki, Takapuna, Birkenhead and Glenfield) 
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Harbour Tunnel between Wynyard and Barrys point via Hauraki and Takapuna Assumptions 

With the only design being the illustrated LRT Alternative Alignments (Albany) Plan shown in Figure 13 
the following assumptions were made: 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). this was comparable to other 
similar bored tunnels of similar size. Where possible it follows road corridors (mainly arterial 
roads) to minimise land take. Refer to Figure 4 for typical cross section. 

• At Wynyard, the LRT is connected to the surface running CC2M.  

• The twin bored tunnel is proposed to follow Lake Road through Takapuna Town Centre and 
Anzac Street. 

• The northern bored tunnel portal is proposed to be located in Barrys Point Reserve next to the 
Akoranga Busway Station where it will become surface running. 

• Three Underground Stations (Wynyard, Hauraki and Takapuna). Assume 100m long, 30m wide, 
25m deep, inclusive of all station facilities, tracks, line services, power and lighting, ventilation, fire 
protection, drainage, communications, plant. Assumed cost of $165M per station.  

• On either end on the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the rail to surface running is assumed. This will depend how deep the rock is at the 
bored tunnel portal. No Geotech has been undertaken to assess this. 
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Figure 14 Tunnel Route between Wynyard and Barry’s point via Hauraki and Takapuna 
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LRT surface running – Barry’s Point to Albany via Northcote and Glenfield Assumptions 
With the only design for the LRT surface running – Barrys Point to Albany being the illustrated LRT 
Alternative Alignments (Albany via Glenfield) Plan shown in Figure 13 the following assumptions were 
made: 

• The LRT route from Barrys Point to Albany is proposed to be a segregated running system that 
runs along Esmonde Road, Akoranga Drive, Wairau Road, Glenfield Road, Albany Highway, 
Oteha Valley Road, Appian Way, Don McKinnon Drive and Cornerstone Drive to the Albany Bus 
Station. 

• All properties on one side of road are purchased. 

• LRT will be a segregated system and will be constructed centrally. This will require the existing 
roads to be reconstructed. 

• LRT Stations are proposed at Akoranga, Northcote, Birkenhead, Eskdale Harbour, Kristin, 
Massey Campus and Albany. 

• The Albany Station will be constructed near the Albany Busway Station. 

• LRT costs per meter based on the per rate for a busway (as per option 2) plus an additional 
$20K/m to install the rails, power systems etc.  

• All parallel utilities would be removed from under the LRT rails. Utilities that cross the LRT line 
would need to be deeper than 2m and can be isolated on both sides. 

• Property was assumed to be $1.0M per residential, and $10M per commercial. It was assumed a 
total of 400 residential and 3 commercial properties would be required. 

Priority for buses before and after the AHB Assumptions 

• Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the 
motorway or reclamation. A bus viaduct was chosen to extend the busway from Akoranga to 
AHB. It is assumed that an elevated structure above motorway with single pier in central barrier. 
Assumed super T structure with single pier at 35m centres. 

• Priority for buses south of the harbour bridge assumed the conversion of an existing northbound 
lane using road marking into a bus only lane. In the southbound direction there is an existing bus 
shoulder that would remain. 

2.12 Option 8 – Road Only Tunnel 
Option 8 is a new vehicle only crossing of the harbour, connecting near Akoranga and Wynyard. This 
option as developed in previous AWHC studies. Refer to Figure 15 for the proposed layout of this 
option. The following assumptions were made: 

• Twin 14.5m bored tunnel suitable for 3x3.5m lanes. Base cost of $140k/m excludes P&G etc. 
which was comparable to other similar bored tunnels of similar size. Refer to Figure 16 for typical 
cross section. 

• Southern Portal is in Victoria Park and it connected to the existing SH1 and SH16 motorway 
network. 

• To access the Fanshawe Street and Cook Street off ramps are from the existing Harbour Bridge. 
Cook Street off ramp will utilise the existing VPT. 

• Northern portal will be at Esmonde Road and will connect to the existing motorway. 

• Esmonde Road interchange will be full function  

• On either end on the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the road to surface running is assumed. This will depend how deep is the rock at 
the bored tunnel portal. 
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• The existing motorway will be widened to between Esmonde and Constellation Interchanged by 
on lane in each direction. Majority of the widening will be on the western and thus will require land 
take. The wire rope median barrier will be replaced for a concrete barrier. 

Figure 15 Road Only Tunnel 
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Figure 16 14.5m Bored Road Tunnel Cross Section 

  

2.13 Option 9 – Road and LRT Combined Crossing 
Option 9 is a combined road and LRT crossing of the harbour. This is as per the 2018 AWHC study 
design which is a combination of Options 4 and 8. Refer to Figure 15 for the proposed layout of this 
option.  

The following assumptions were made: 

• Twin 17.5m bored tunnel suitable for 3x3.5m lanes on the top deck and a single rail line at the 
invert. Base cost of $200k/m excludes P&G etc. which was comparable to other similar bored 
tunnels of similar size. Refer to Figure 18 for a typical cross section. 

• The road connections and assumptions are the same as Option 8. 

• The rail assumptions are the same as Option 4. 
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Figure 17 Road and LRT Combined Crossing 
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Figure 18 Combined Tunnel Cross Section 

 

3.0 Short List Options Assumptions  
The following PT options were developed combining a number of key features. 

1. Teal – HRT. Refer to Figure 19. 

- Demand Management by 2028 

- Enhanced Busway by 2028 (excluding Takapuna Spur) 

- Bus Lanes Onewa Road 

- Heavy Rail to Smales Farm by 2038 and connecting to existing southern line (Tunnel) 

- Busway extension Albany to Silverdale by 2038 

- Extend Heavy Rail to Albany (Tunnel) 2048+ 



Additional Waitematā Harbour Connections Business Case – Cost Estimate Report 
Commercial-in-Confidence 

 

AECOM
  

37 

Figure 19 Teal - HRT 
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2. Red – LRT and convert Busway to LRT. Refer to Figure 20 

- Demand Management by 2028 

- Enhanced Busway by 2028 (excluding Takapuna Spur) 

- Bus Lanes Onewa Road 

- Light Rail to Smales Farm by 2038 and connecting to CC2M at Wynyard (Tunnel) 

- Convert Busway Smales Farm to Albany to LRT by 2038 

- LRT extension Albany to Silverdale by 2038 

- Extend Light Rail from Wynyard to Onehunga (Tunnel) 2048+ 
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Figure 20 Red – LRT and Conversion of Busway 
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3. Pink – LRT (or HRT) Wynyard to Smales Farm. Refer to Figure 21 

- Demand Management by 2028 

- Enhanced Busway by 2028 (excluding Takapuna Spur) 

- Bus Lanes Onewa Road 

- Light Rail to Smales Farm by 2038 and connecting to CC2M at Wynyard (Tunnel) 

- Busway extension Albany to Silverdale by 2038 
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4.0 Emerging Way Options Assumptions  

4.1 Pink – LRT plus In-line Bridge Assumptions. 
4.1.1 Demand Management (Option 1) by 2028 
For this option there was little detail on how or where the corridor pricing would be incorporated. The 
option was the ATAP pricing for the whole of network strategic corridors. To develop a cost the 
following assumptions were used: 

• Cameras on gantry on each city ramp (say 10 ramps) 

• Cameras on pole on local roads, (say 40 roads) 

• Each gantry requires installation of approx. 40m barrier 

• Each camera on a gantry or pole requires a connection to the ITS network. 

• No new operation facility required as will use existing tolling facilities. However new software a 
ATOC will need to be developed. 

• Additional operational costs included in O&M. 

 

4.1.2 Enhanced Busway (Option 2 excluding busway spur to Takapuna) by 2028 

• Priority for buses north of the harbour bridge assumed a segregated busway with an elevated bus 
station at Onewa Road. Two possible options are considered feasible to construct a segregated 
busway between Akoranga and the Harbour bridge which included a bus viaduct above the 
motorway or reclamation. A bus viaduct was chosen to extend busway from Akoranga to AHB. It 
is assumed that an elevated structure above motorway with single pier in central barrier. 
Assumed super T structure with single pier at 35m centres. 

• Priority for buses south of the harbour bridge assumed the conversion of an existing northbound 
lane using road marking into a bus only lane. In the southbound direction there is an existing bus 
shoulder that would remain. 

• Where bus lane markings are laid on existing roads the pavement of all lanes will be resurfaced. 

 

4.1.3 Onewa Road Bus Lanes by 2028 

• Priority for buses westbound along Onewa Road assumed the conversion of an existing traffic 
lane using road marking and associated traffic signage into a bus only lane.  

• Priority for buses eastbound along Onewa Road assumed the conversion of an existing 
eastbound T2 lane using road marking and associated traffic signage into a bus only lane. 

• Where bus lane markings are laid on existing roads the pavement of all lanes will be resurfaced. 

 

4.1.4 LRT Harbour Tunnel between Wynyard and Smales Farm Via Takapuna by 2038 

• Twin 7m bored tunnel (Base cost $65k/m excludes P&G etc.). This was comparable to other 
similar bored tunnels of similar size. Refer to Figure 4 for typical cross section. 

• At Wynyard, the LRT is connected to the surface running CC2M.  

• The twin bored tunnel is proposed to follow Lake Road through Takapuna Town Centre. 

• The northern bored tunnel portal is proposed to be located in AF Thomas Park (21R Northcote 
Road). 
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• Two Underground Stations (Wynyard, Takapuna and Smales Farm). Assume 100m, long, 30m 
wide, 25m deep, inclusive of all station facilities, tracks, line services, power and lighting, 
ventilation, fire protection, drainage, communications, plant. Assumed cost of $165M per station.  

• On either end on the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the rail to surface running is assumed. This will depend how deep is the rock at the 
bored tunnel portal. No Geotech has been undertaken to assess this. 

• Depot and Stabling yard would be required. Assumed this would be a flat area and a size of 
approximately 60,000m² and would be approximately 550m long. It was assumed $60M for the 
construction of the yard and a further $10M in earthworks. Proposed location is located in AF 
Thomas Park (21R Northcote Road). 

• The remainder of AF Thomas Park (21R Northcote Road) will be required for construction yards 
etc. 

• The CV value of AF Thomas Park from Auckland Councils property rates or valuation is 
$35,150,000. 

• Assume rateable value of AF Thomas Park after construction and has been developed will be 
similar to Smales Farm at $2,000/m². Therefore, developed area is approx. 37,000m². The post 
development income would be assumed as 5% of property value per year, $3.7M. This will be 
added to the PT operational costs as a savings. 

• Takapuna Station assumed to be in 40 Anzac Ave. The CV value 40 Anzac Ave is from Auckland 
Councils property rates or valuation is $23,400,000. 

• Assume rateable value of 40 Anzac Ave after construction and after it has been developed will be 
$3,500/m². Therefore, developed area is approx. 7,700m². The post development income would 
be assumed as 5% of property value per year, $1.35M. This will be added to the PT operational 
costs as a savings. 

• Property above the tunnels will need to have strata acquired. It is assumed that that cost of strata 
is 5% of property value.  

- It has been assumed that 20 commercial properties in Takapuna and Smales Farm are 
affected and it is assumed that the average cost per property is $10M, therefore a cost of 
$500k per property has been applied to each property.   

- It was assumed 68 residential properties are affected and it is assumed that the average cost 
per property is $1.7M, therefore a cost of $85k per property has been applied to each 
property  

- It has been assumed that 10 commercial properties in Wynyard are affected and it is 
assumed that the average cost per property is $15M, therefore a cost of $750k per property 
has been applied to each property.   

 

4.1.5 Busway extension Albany to Silverdale by 2038 

• Busway route leaves Albany Bus Station and follows the motorway (SH1) on the eastern side to 
the Silverdale Interchange where in runs on the southern side of Hibiscus Coast Highway to the 
Hibiscus Coast Bus Station. 

• Where motorway corridor has insufficient width, properties on the eastern side will be purchased. 

• Busway will be constructed on one side, leaving existing motorway untouched. 

• Busway costs per meter based on per km rate developed by SGA for Rapid Transit on Motorway 
(Busway) 13.5m wide. $8.685M / km excludes cut/fill, bridges, and landscaping. 

• Property was assumed to be $1.0M per residential, and $10M per commercial and $1,000/m² of 
rural. It was assumed a total of 10 Residential and 3 commercial properties would be required. 
Plus 55,000m² of rural land. 
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4.1.6 In Line Road Bridge by 2048 
The in-line road bridge has emerged as an alternative solution to the road tunnel option as it captures 
most of the road user benefits at a significantly lower cost. Following discussions with a number of 
bridge engineers and an Auckland Harbour Bridge Alliance engineer it was confirmed that it was 
possible to construct an additional bridge to the side of the existing harbour bridge (preferably to the 
eastern side) and match the existing form of the clip-ons (i.e. steel box girder). 
Figure 22 In-line Bridge widening southern approach 

 
Figure 23 In-line Bridge widening northern approach 

 
Assumptions 

• Steel box girder, with piers that match the existing span of the harbour bridge.  

• Existing piers can be widened with new piles and made to look as if one. 

• Width will be 3x3.5m lanes with shoulders (say 1m each side) and a shared path (say 5m), A total 
width of approximately 19m including barriers. 

• Reconfigure lanes on bridge so that there is 5 lanes in each direction: 

- 3 lanes on new bridge (for northbound traffic) 

- 2 lanes on existing northbound clip-on (for northbound traffic) 

- 3 lanes on existing main harbour bridge (for southbound traffic) 

- 2 lanes on existing southbound clip-on (for southbound traffic) 

• Remove the need for a movable barrier 
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• Allow the shared path to be trafficable, so that strengthening of clip-on box girders can be 
undertaken prior to all 10 lanes being open. 

• Widen the existing southern embankment on the eastern side, refer to Figure 22. 

• Widen the existing northern approach viaducts on both sides as shown in Figure 23 to avoid the 
cliffs near Sulphur Beach. 

• Property was assumed to be $1.7M per residential and a total of 20 Residential properties would 
be required.  

 

4.2 Pink – LRT plus In-line Bridge with motorway widening Esmond to 
Constellation Assumptions. 

All the same assumptions as Section 4.1 but it also includes the following. 

• The existing motorway will be widened between Esmonde and Constellation Interchanges by 
one lane in each direction. Majority of the widening will be on the western and thus will require 
land take. The wire rope median barrier will be replaced for a concrete barrier. 

 

4.3 Pink – LRT plus Road Tunnel with motorway widening Esmond to 
Constellation Assumptions. 

 

4.3.1 Demand Management (Option 1) by 2028 
Same as Section 4.1.1 

 

4.3.2 Enhanced Busway (Option 2 excluding busway spur to Takapuna) by 2028 
Same as Section 4.1.2 

 

4.3.3 Onewa Road Bus Lanes by 2028 
Same as Section 4.1.3 

 

4.3.4 LRT Harbour Tunnel between Wynyard and Smales Farm Via Takapuna by 2038 
Same as Section 4.1.4 

 

4.3.5 Busway extension Albany to Silverdale by 2038 
Same as Section 4.1.5 

 

4.3.6 Road Tunnel by 2048 
A new vehicle only crossing of the harbour, connecting the existing motorway near Akoranga and 
Wynyard. This option as developed in previous AWHC studies. The following assumptions were made: 

• Twin 13.1m bored tunnel suitable for 3x3.5m lanes. Base cost of $140k/m excludes P&G etc. 
which was comparable to other similar bored tunnels of similar size. Refer to Figure 16 for 
typical cross section. 
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• Southern Portal is in Victoria Park and it connected to the existing SH1 and SH16 motorway 
network. 

• Access to the Fanshawe Street and Cook Street off ramps are from the existing Harbour 
Bridge. Cook Street off ramp will utilise the existing VPT. 

• Northern portal will be at Esmonde Road and will connect to the existing motorway. 

• Esmonde Road interchange will be full function  

• On either end of the bored tunnel a 600m length of cut and cover tunnel and a 400m length of 
trench to bring the road to surface running is assumed. This will depend how deep the rock is 
at the bored tunnel portal. 

• The existing motorway will be widened between Esmonde and Constellation Interchanges by 
one lane in each direction. Majority of the widening will be on the western and thus will require 
land take. The wire rope median barrier will be replaced for a concrete barrier. 

 

4.4 LRT Smales Farm to Albany Assumptions. 
As part of the Pink – LRT Options detailed in Sections 4.1, 4.2 and 4.3 above, an additional section of 
LRT between Smales Farm and Albany has been costed. The assumptions are detailed below: 

• LRT is an elevated structure either over the motorway or existing busway for entire length, 
approximately 8.0km.  

• A single pier in central barrier if over Motorway or double pier if over busway. Both would have 
35m centres. Cost per meter of $70k which include structure, track, overhead wires etc. 

• 2 stations (elevated) at $150M each 

• 3 motorway overbridges that would need to be replaced $50M each 

• Also include additional 8 x 2 car LRT units required for extra length of track to meet frequencies  

5.0 O&M Assumptions 

5.1 Corridor (excluding crossing) Annual O&M 
General O&M costs to cover mowing, plants, cyclic maintenance, markings, barriers, lights, graffiti, 
etc. 

• Busway $45k/lane.km/yr 

• Motorway  $45k/lane.km/yr 

• LRT Elevated twin track $1M/km/yr 

• At grade LRT/Busway Stations $1M/station/yr 

• LRT Underground Station  $5M/station/yr 

• LRT Elevated Station $5M/station/yr 

5.2 Corridor (excluding crossing) Periodic Maintenance 
• All structures built with 100-year life - assume no periodic maintenance 

• Busway and Motorway  $250k/lane.km Resurface every 8 yrs (mill &new 50mm asphalt) 

• LRT track assume included in annual O&M 
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5.3 Tunnel / Bridge over Harbour Annual O&M 
General O&M costs to cover staff, cyclic maintenance, electricity, plant, etc. 

• LRT single track tunnel  $1.0M/track.km/yr 

• Road Tunnel  $1.0M/lane.km/yr  

• Existing harbour Bridge $345k/lane.km/yr 

• Existing Harbour bridge Moveable Barrier $9.0k/yr 

• New inline Harbour Bridge $345k/lane.km/yr 

5.4 PT Annual Operation Costs 
• Bus operating cost of $1000/bus/day. Bus operating cost for Standard Bus and Double decker 

bus are assumed to be the same. Assume each bus is operating for only 320 days annually to 
allow weekends and public holidays when there is reduced services and not all buses need of 
peak periods are in use. 

• LRT operating cost of $1,200/2 car unit/day. Assume each 22 car unit is operating for only 320 
days annually to allow weekends and public holidays when there is reduced services and not all 
buses need of peak periods are in use. 

• Cost of a new Double Decker bus is $1.0M/bus. Each bus has a life of 15 years before being 
replaced. Resale value of bus is 10% of purchase value ($100k). 

• Cost of a new standard bus is $800k/bus. Each bus has a life of 15 years before being replaced. 
Resale value of bus is 10% of purchase value ($80k). 

• Cost of a new LRT 2 car unit (assume $2.5M/car) is $5.0M/unit. Life of LRT rolling stock is 40 
years. 

• LRT rolling stock ½ life maintenance (say at 20yrs) is 50% of purchase costs, $2.5M/unit 

• Bus and LRT frequencies were based on Figure 24 with the following assumptions: 

- Onewa Road to City Bus Services round trip including layovers assume  1hr: 

▪ Do Min and Pink assumes 42 services/hour peak period therefore 
assume 42 bus are required 

- North of Albany (Silverdale) to City Bus Services round trip including layovers – 2hr  

▪ Do Min and Pink assumes 15 services/hour peak period therefore 
assume 30 bus are required.  

▪ On opening of the busway enhancements in 2028, Pink assumes an 
additional 15 services/hour peak period (a total of 30 services per 
hour from 2028) therefore assume 30 additional bus (total of 60 
buses) are required from 2028.  

▪ On opening of the busway from Albany Silverdale in 2038, Pink 
assumes another additional 15 services/hour peak period (a total of 
45 services per hour from 2038) therefore assume 30 additional bus 
(total of 90 buses) are required from 2038. 

- Albany to Akoranga Bus Services round trip including layovers – 80min 

▪ Do Min and Pink assumes 43 services/hour peak period therefore 
assume 56 bus are required 

▪ On opening of the busway enhancements in 2028, Pink assumes an 
additional 7 services/hour peak period (a total of 50 services per 
hour from 2028) therefore assume 9 additional bus (total of 65 
buses) are required from 2028.  
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▪ On opening of the LRT from Wynyard to Smales Farm in 2038, Pink 
assumes a reduction of 15 services/hour peak period (a total of 35 
services per hour from 2038) therefore assume a reduction of 19 bus 
(total of 46 buses) are required from 2038. 

- Takapuna to City Bus Services round trip including layovers – 40min 

▪ Do Min and Pink assumes 8 services/hour peak period therefore 
assume 6 bus are required 

▪ On opening of the busway enhancements in 2028, Pink assumes an 
additional 2 services/hour peak period (a total of 10 services per 
hour from 2028) therefore assume 2 additional bus (total of 8 buses) 
are required from 2028.  

▪ On opening of the LRT from Wynyard to Smales Farm in 2038, Pink 
assumes buses from Takapuna stops. 

- Hillcrest to City Bus Services round trip including layovers – 40min 

▪ Do Min and Pink assumes 6 services/hour peak period therefore 
assume 5 bus are required 

▪ On opening of the LRT from Wynyard to Smales Farm in 2038, Pink 
assumes buses from Hillcrest stops. 

- LRT Smales Farm to Wynyard round trip including layovers – 15min 

▪ On opening of the LRT from Wynyard to Smales Farm in 2038, Pink 
assumes a 15 services/hour peak period therefore assume 5 two car 
units are required. Assuming operating efficiencies from CC2M it is 
assumed that only half of these units to operate this section in 
isolation would be required. Assume only 3 two car units required 
from 2038. 

▪ Pink assumes an additional 15 services/hour peak period from 2048 
therefore assume an additional 5 two car units are required. 
Assuming operating efficiencies from CC2M it is assumed that only 
half of these units to operate this section in isolation would be 
required. Assume an additional 3 two car units (total of 6 units) 
required from 2048. 

- LRT Albany to Smales Farm round trip including layovers – 1hr 

▪ On opening of the LRT from Smales Farm to Albany in 2041, Pink 
assumes a 15 services/hour peak period therefore assume 15 two 
car units are required. Assuming operating efficiencies from CC2M it 
is assumed that only half of these units to operate this section in 
isolation would be required. Assume only 8 two car units required 
from 2038. 

▪ Pink assumes an additional 15 services/hour peak period from 2048 
therefore assume an additional 15 two car units are required. 
Assuming operating efficiencies from CC2M it is assumed that only 
half of these units to operate this section in isolation would be 
required. Assume an additional 8 two car units (total of 16 units) 
required from 2048. 

-  
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AECOM has been commissioned by the NZ Transport Agency (NZTA) to develop an Indicative 
Business Case for Additional Waitemata Harbour Connections (AWHC).  As part of this an economic 
evaluation of the project options was performed in accordance with the latest revision of the NZ 
Transport Agency Economic Evaluation Manual (EEM).   

This memorandum summarises the results of the economic evaluation, based on transportation 
modelling, evaluation parameters and assumptions to calculate the Benefit / Cost Ratio (BCR). 

1.0 Purpose 
The purpose of this evaluation is to compare present value (PV) costs and benefits of the Do Minimum 
and the Options, and to calculate the BCR for the Project.  In alignment with the optioneering of the 
AWHC project, the economic evaluation was split into two stages with the Public Transport (PT) 
options considered first, and then how additional road options complement that investment. 

2.0 Basis of the Evaluation 
2.1 Options 
The following options were assessed: 

• Do Minimum:  The existing transport network with I11.4 land use, and congestion charging. 

• PT Options:  As for the Do Minimum, plus: 
- Option 1:  

 Enhancing the North Shore Busway (2028 opening); 
 Light Rail Transit (LRT) in a tunnel to Takapuna / Smales (2034 opening) and replacing 

the Busway to Albany and on to Silverdale (2038 opening); 
- Option 2:  

 Enhancing the North Shore Busway (2028 opening), and extending to Silverdale (2038 
opening); 

 A new heavy rail service in a tunnel between the City Centre and Takapuna / Smales 
Farm (2034 opening); 

- Option 3:  
 Enhancing the North Shore Busway (2028 opening), and extending to Silverdale (2038 

opening); 

 LRT in a tunnel between the City Centre and Takapuna / Smales Farm (2034 opening); 
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- Option 4:  

 Enhancing the North Shore Busway (2028 opening), and extending to Silverdale (2038 
opening); 

 LRT in a tunnel between the City Centre and Takapuna / Smales Farm (2034 opening) 
and on a viaduct to Albany (2041 opening). 

• Road Options:  As for Option 3 plus: 
- Option A:  Upgrading the Auckland Harbour Bridge to 10 lanes; 

- Option B:  Upgrading the Auckland Harbour Bridge to 10 lanes, plus SH1 improvements; 

- Option C:  Road tunnel to Takapuna, plus SH1 improvements. 

2.2 Transportation Modelling 
The economic evaluation has been based on scenarios modelled in the Auckland Forecasting 
Centre’s (AFC) Macro Strategic Model (MSM).  The MSM is a regional transport model, which 
includes both public and private vehicle transport, so is an excellent tool for undertaking a relative 
economic comparison between the options where modal shift is a key outcome. 

The Do Minimum has been compared with the Options for the AM, Inter and PM Peaks, and for the 
2028, 2038 and 2048 forecast years.  Data files were supplied to AECOM to inform the economic 
evaluation, however AECOM have not received or reviewed the operation or appropriateness of the 
MSM models themselves. 

3.0 Assumptions 
3.1 Evaluation Assumptions  
This project is assumed to be submitted for design funding in the 2019 / 2020 financial year, and 
therefore all the costs and benefits has been discounted to the Present Value (PV) of 2019 / 2020.  

General assumptions for the economic evaluation of the scheme are as follows:  

• Base Date for the evaluation is 1 July 2019;  

• Time Zero is 1 July 2019;  

• The base assumption for the discount rate is 6%; 

• The benefit period is 50 years.   

• Project benefits start at the end of construction of each intervention.  A 50-year benefit period 
from years 8.5 to 58.5 has been assessed. This has been increased from the standard total 
evaluation period of 40 years to allow for the extended implementation period of the option 
interventions.  This allows 30 years of benefit for the 2048 opening year investments; 

• Benefits have been straight line extrapolated between the model years of 2028, 2038 and 2048 
and using the 2038 to 2048 rate post 2048;  and 

• All update factors, base value travel times, congestion relief values, vehicle operating costs etc. 
are based on ‘Urban Arterial’ factors from the EEM (December 2018 Update).  

3.2 Annualisation Factors  
Vehicular benefits have been based on the extrapolation of the AM, Inter Peak and PM Peak MSM 
Model outputs.  245 work days, and 120 public holidays / weekends have been assumed per annum 
(EEM default).   

Factors for the evaluation benefits using MSM were received from the AFC for the Transport for Urban 
Growth PBC.  These are factors to apply to the 2hr model peak periods as shown in Table 1. 
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1.0 Introduction 
Ridership on the Northern Busway bus services has steadily increased over the last decade and 
several capacity upgrades to the busway system have occurred since its opening (or are in progress) 
to accommodate the increasing demand. These include rollout of double decker buses, additional 
services, a new busway station and park and ride at Silverdale, extension of the busway between 
Constellation and Albany, additional park and ride spaces at Albany, a new busway station at 
Rosedale as well as upgrades to the Constellation Station.  

 

 
Figure 1-1 Actual and predicted patronage on the Northern Busway 

The improvements resulted in spectacular ridership growth on the busway system. Since 2015, this 
growth rate has exceeded that of both the rail network and the rest of the bus network. Growth in 
annual patronage on the busway over the last five years, 162%, has been over four times higher than 
the total PT growth which has only risen by 38% since 2013. Year on year growth rates for the busway 
with respect to rail and other bus network services are shown Figure 1-2.   
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Figure 1-2: Monthly growth in busway patronage 

This exceptional growth has resulted in the busway now operating very close to its capacity especially 
at key stations along the route (North Shore RTN study Phase 1 - Life expectancy of the Northern 
Busway, Aurecon & MRCagney, 2016).  
 
The study provides evidence that forecast passenger transport demand is likely to exceed the 
functional capacity of core North Shore–City Centre public transport corridors by the 2030s.  
 
Insufficient capacity is a problem and can contribute to other problems of poor operational 
performance (slow and unreliable trips). Forecasted demand for the 2040’s is more than 200% of 
capacity on the length of the existing Northern Busway (largely due to bus stop 
lengths being insufficient to provide for required bus volumes) and on the Onewa Road corridor.  
 
On both City Centre corridors, demand is more than 130% of capacity. Capacity on the Auckland 
Harbour Bridge section of the RTN is a lesser issue because the potential bus volume and passenger 
throughput on a motorway corridor without bus stops or intersections is very high.  
 
However, operational performance (travel time and reliability) is likely to be poor due to lack of priority 
lanes for buses (particularly in the Northbound direction). 
 
Detailed evidence for PT demand exceeding the functional capacity of the existing Northern Busway 
and City Centre corridors are included in the North Shore RTN study. The key findings are briefly 
discussed below, in terms of the following main components of the existing North Shore RTN: 
 
The implementation of the New Bus Network on the North Shore in September 2018 has highlighted 
the capacity limitations of the existing busway at Constellation Station. This busway station is currently 
undergoing an infrastructure upgrade to enhance its capacity by separating local feeder services from 
trunk services.  
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Figure 1-3 Bus congestion at Constellation Station 2018 

1.1 Previous studies 
Previous studies have been completed to date which detail the existing situation, historical and future 
demand growth and network capacity constraints. 

The studies are listed below:  

• Northern Busway Station Investigation, March 2016 

• North Shore RTN Study, June 2016 

• North Shore Rapid Transit PBC, March 2018, and Addendum November 2018 

• Auckland Regional Park and Ride PBC 

1.2 Context of this document 
The Additional Waitematā Harbour Connections (AWHC) Options Assessment confirmed the need to 
progressively enhance the Northern busway to meet the predicted growth in demand over the next 15 
years, until a higher capacity mode can be delivered.  

This report provides a high-level overview of the existing busway situation, the forecast demand 
increase, and the potential impacts this will have on the network should there be no action taken. It 
provides a summary of the likely improvements programme required to enhance capacity of the 
busway system to enable it to meet projected demand to the mid-2030s which will need to be further 
explored through a detailed business case (to pre-implementation). 
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2.0 Overview of Potential Programme – Operational and Fleet  
A series of improvements are proposed to enhance the capacity (and improve the reliability) of the 
busway system. It is envisaged that these improvements will enable the busway system to meet 
projected demand and provide a high-quality service that meets customer expectations.  

2.1 Strategic alignment 
The programme aligns with the focus areas included in Auckland Transport’s RPTP which are: 

• Expanding and enhancing 
rapid frequent networks. 
Elements within the 
programme focus on options 
to retain the travel time 
advantage the busway has 
over alternative modes whilst 
maintaining the high degree of 
reliability of the service. 

• Improving customer access 
to public transport. Elements 
within the programme focus on 
improvements to stations to 
enhance customer transfers 
between local feeder and trunk 
line services, as well as 
improvements to provide 
enhance access to park and 
ride and active modes.  

• Improving Māori 
responsiveness. Ensuring te 
reo Māori signs and audio 
announcements for all stations 
along the busway system.  

• Harnessing emerging 
technologies. Elements within 
the programme assist the use 
of new transport modes (with 
focus on micro mobility) to 
enhance access to stations 
along the busway system.  

 

 

 

2.2 Summary of interventions 
The proposed improvements can be summarised into two main types. Improvements to the Northern 
Busway and System Wide Improvements. The following interventions are proposed: 

Figure 2-1 Current busway alignment 
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Busway Improvements: 
These interventions are aimed at either increasing the capacity and efficiency of the Rapid Transit 
Corridor by targeted improvements to specific sections of the route: 

• Bus shoulders or bus lanes 

• Priority measures through interchanges / intersections 

• Removal of local services from busway platform 

• Busway platform extensions and bus stop capacity improvements 

• Busway station ticket gating 

 

Systemwide Improvements: 
These interventions are aimed at either increasing the capacity and efficiency of the Rapid Transit 
Corridor through potential system wide changes or upgrades.   

• Ticketing and boarding changes 

• Changes to vehicle fleet 

• Bus pre-emption at traffic signals on the local feeder network. 

 

2.3 Busway improvements by section 
The existing situation, forecast growth in demand and proposed interventions are described for the 
following sections along the busway system: 

• Section north of Albany (between Albany and Hibiscus Coast Stations) 

• Northern Busway section between Albany and Akoranga stations 

• Section between Akoranga station and Auckland Harbour Bridge on SH1 

• Onewa Road 

• Section between Auckland Harbour Bridge and Fanshawe Street  

• City Centre sections between Fanshawe and the City Centre Termini. 

2.3.1 North of Albany 

Existing situation: The busway trunk services commence at the recently upgraded Hibiscus Coast 
Station. Access to the station is provided mainly through local feeder services and a 521-space park 
and ride. Trunk services currently have no bus priority along Hibiscus Coast Highway, the Silverdale 
motorway interchange or along the SH1 section Silverdale to Albany motorway – resulting in travel 
time and reliability issues as motorway traffic increases.  

The NEX1 service runs from the Hibiscus Coast station at a 5 min frequency (mostly through double 
decker buses) during the peak periods. This frequency reduces to a 30 min service in the inter-peak.   

Demand forecast: Demand modelling indicates that by 2028 the public transport ridership along this 
corridor would increase by approximately 108% to reach more than 1,500 people per hour. Demand is 
driven by the significant greenfield expansion currently underway in Millwater and Milldale.  
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NEX2 service be extended to Whangaparaoa Peninsula via this new road link as well as the provision 
of an additional station and park and ride near Redvale. This would reduce the demand pressure on 
the Hibiscus Coast Station as fewer buses would terminate there. Provision for these stations and 
service extensions were not included in this programme at this stage, due to continual uncertainty over 
the timeframe of this new link road. This should however be included in future investigations aimed at 
confirming the busway improvement programme.  

2.3.2 Albany to Akoranga 

Existing situation: Additional trunk services commence at the Albany Station (NEX 1 every 3 mins 
and NEX 2 every 4 mins) to provide almost 60 buses per hour heading towards the city from this 
location. The weekly boarding’s and alighting’s through this section of the busway are shown in Figure 
2-3. It should be noted that Constellations patronage exceeds that of Albany Station in 2028 forecasts. 

 
Figure 2-3 Weekly total boarding’s and alighting’s during AM peak at busway stations 

Access to Albany Station is provided mainly through local feeder services and a 1,235-space park and 
ride. An extension to the busway between Albany and Constellation Drive as well as an upgrade to the 
Constellation Station is under construction and will enhance travel time and reliability over this section 
of the route. A new station is also under construction at Rosedale Road and this will enable some local 
feeder services to be diverted away from Albany and Constellation stations.  

Recent studies (Northern Busway Station Investigation, 2016) have confirmed a steady worsening of 
the average dwell times at each of the stations, resulting in dwell times averaging more than 60 
seconds at all the busway stations.  

Demand forecast: Demand modelling indicates that by 2028 the public transport ridership along this 
section of the corridor would increase by approximately 51% to reach more than 5,700 people per 
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hour. Constraints in the City Centre limit the number of buses which can enter the City from the North 
Shore to approximately 140 buses per hour. The growth in the number of buses utilising the busway 
was therefore capped at 80 buses per hour to allow for services from Onewa Road and Takapuna to 
enter the City Centre during the peak as well.  

 
Figure 2-4 Actual and forecast capacity of the Northern Busway north of Akoranga 

The demand forecast (Figure 2-4) indicates that this volume (80 double decker buses per hour) will 
provide enough busway trunk capacity until the mid to late 2030s. However, the stations along this 
section of the busway don’t have adequate capacity to accommodate the increase in trunk and local 
feeder services.   

 
Figure 2-5 Conflict of local and busway services 

The Northern busway station layouts were originally guided by the North Shore Busway Station 
Concept Design Report (2003). The Concept Design report sets the basis for station design along this 
corridor and specifies busway platforms to be distinguished from local platforms in terms of layout and 
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Figure 2-9 2028 and 2038 traffic modelling for the harbour crossing 

Demand modelling indicates that by 2028 the public transport ridership along this section of the 
corridor would increase by approximately 44% to reach more than 8,700 people per hour. By 2038 it is 
forecasted to exceed 10,000 people per hour.   

The future demand over the Waitematā Harbour can be satisfied by progressively increasing the 
number of buses as shown on the diagram below. The ability to increase the number of buses beyond 
140 buses per hour is constrained by the overall network / terminal capacities in the city centre, 
resulting in demand exceeding capacity and a continually degrading Level of Service (LOS) along the 
route and at stations / stops. The emerging way forward will provide supplementary capacity by the 
late 2030s across the harbour through a second RTN line to the North Shore. This will augment the 
capacity already provided via the busway system. 
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Figure 2-10 Actual and forecast demand for PT crossing the Waitemata Harbour
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Figure 3-1: Busway Improvement Programme 
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4.0 The impact of a lack of investment 
This report describes a high-level investment programme required to enhance capacity of the busway 
system to enable it to meet projected demand to the mid-2030s, where after, it is expected to be 
supplemented by a higher capacity mode to support its ongoing operation. The AWHC Options 
Assessment confirmed the need to progressively enhance the Northern busway to meet the predicted 
growth in demand over the next 15 years, until a higher capacity mode can be delivered. 

Without these interim improvements the performance of the busway will gradually degrade, which will 
eventually have a significant impact on the efficiency of the system and the customer experience. 
Ultimately, this will have a negative effect on public transport mode share. 

Recent studies have confirmed a steady worsening of the average dwell times at each of the stations, 
resulting in dwell times averaging more than 60 seconds at all the busway stations. Increased 
patronage on the busway is likely to lead to overcrowding and poor operational performance at 
stations. The infrastructure measures identified in the programme aims to improve the stations by 
increasing the efficiency and capacity of the stations to reduce dwell times.  

If station improvements are not implemented, the performance of the busway stations will further 
degrade from the mid 2020’s, as limited station capacity and long dwell times lead to overcrowding on 
platforms and increased platooning / bunching of vehicles. This will lead to increased travel time 
variability for all busway services. A further increase of between 30 and 60 seconds at each station 
due to bunching and longer dwell times could add 5 minutes to the duration of the trip, which is 
significant.  

Sections of the route without full priority, such as Silverdale to Albany, or Beaumont to the Auckland 
Harbour Bridge already experience travel time reliability issues associated with motorway traffic and 
with growing general traffic demand. This will continue to increase travel time variability issues of 
busway services along these sections of the corridor.  

The City Centre is the most constrained section of the system. Without the planned improvements, all 
City Centre corridors and termini are likely to be under sustained pressure in peak times. This will lead 
to degraded performance, with dwell times becoming more variable, increased bunching of buses and 
accumulation of passengers at stops congesting waiting areas and footpaths for other users.  

City Centre sections are also constrained by signal cycle times and available street block lengths, 
which have finite capacity limits. If this is not addressed, the impacts to the users would be significant, 
and a likely driver of mode shift away from public transport. Bus bunching would lead to buses being 
unable to access stops and an increase in the frequency of buses conflicting with movements for 
general traffic which could have significant impacts on both the wider bus and general traffic networks. 
With an increase in congestion and pedestrian volumes on street, there is also increased safety risks 
and impacts on urban realm. 

While some of the performance deficiencies may be seen as “soft failures”, there is a real concern that 
with the increased volumes, even minor operational incidents during peak hour operations (such as 
one bus dwelling for longer than average), can have significant and cascading effects on subsequent 
busway RTN buses.  

Auckland’s Rapid Transit Network is intended to be the highest level exemplary public transport 
service, that gives fast and consistent regional access, to provide a reliable and superior alternative to 
driving. The lack of investment will severely compromise the ability of the Northern Busway to operate 
as an RTN due to increased and variable travel times and overcrowded facilities. 
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5.0 Summary and Way Forward 
The busway (through its current service pattern and infrastructure provision) has been extremely 
successful in attracting patronage. This is demonstrated via a patronage growth of 250% between 
2008 when the Northern Busway opened and 2019. Auckland Transport has responded by increasing 
the service patterns and size of buses over time with double decker vehicles now operating at 3-
minute frequencies in the peak. 
 
The Additional Waitematā Harbour Connections (AWHC) Options Assessment confirmed the need to 
progressively enhance the Northern busway to meet the predicted growth in demand over the next 15 
years, until a higher capacity mode can be delivered.  
 
This report provides a summary of a busway improvement programme required to enhance capacity of 
the busway system to enable it to meet projected demand to the mid-2030s. This will need to be 
investigated in more detail through a business case (to pre-implementation). 

Given that the improvement programme largely involves upgrades to existing busway stations, City 
Centre termini and urban priority improvements, it is recommended that Auckland Transport lead the 
next stage of these investigations.  

The recommended way forward includes the development of a single stage business case (SSBC) 
prior to August 2020 for inclusion in the next RLTP. Detailed staging and programming will be 
confirmed through the development of the SSBC. 




