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Glossary of Abbreviations  
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ACC Auckland City Council  

ACCDP Isthmus Section  Auckland City Council  District Plan (Isthmus Section) 1999  

AEE Assessment of Environmental Effects  

AHB The Auckland Harbour Bridge  
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Abbreviation  Definition  

GPS Government Po licy Statement on Land Transport Funding  

ha  Hectares  

HGMPA Hauraki Gulf Marine Park Act 2000  

HPA Historic Places Act 1993  

ITC International Telecommunications Cables  

LTMA Land Transport Management Act 2003  

MfE Ministry for the Environment  

MHWS Mean High Water Springs  

MUZ Mixed Use Zone  

NoRs Notice of Requirement(s)  

NSCCDP North Shore City Council District Plan 2002  

NSHS National State highway  Strategy  

NZCPS New Zealand Coastal Policy Statement  

NZHPT New Zealand Historic Places Trust  

NZTA NZ Transport Agency  

NZTS New Zealand Transport Strategy 2008  

OMS Orakei Main Sewer  

RL Reduced Level  

RMA Resource Management Act 1991  

SH State Highway  

TBM Tunnel Boring Machine  
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Glossary of Terms  

Term  Definition  

Alignment  The route or position of an existing or proposed motorway  

Ambient Air  
The air outside buildings and structures. It does not refer to indoor air, air in the 

workplace, or to contaminated air as it is disc harged from a source.  

Ambient Sound  

The total sound existing at a specified point and time associated with a given 

environment. The ambient sound is usually a composite of sounds from several 

sources, near and far.  

Amenity  

Defined in Section 2 of the RM A as those natural or physical qualities and 

characteristics that contribute to peopleõs appreciation of its pleasantness, 

aesthetic coherence, and cultural and recreational attributes.  

Archaeological Site  

Defined in Part 2 of the HPA as any place in New  Zealand that ð 

Either -  

Was associated with human activity that occurred before 1990; or  

Is the site of the wreck of any vessel where that wreck occurred before 1990; and  

Is or may be able through investigation by archaeological methods to provide 

evidence  relating to the history of New Zealand.  

Anzac Bridge Concept  
A concept developed by the  ANZAC Centenary Bridge Group  for a new two - tier, 

multi - modal harbour bridge linking Wynyard Pt to Onewa Rd .  

Rob Roy Hotel  
Also known as the Bird cage Tavern, Hotel or Birdcage Public House.  The original 

Rob Roy Hotel was built in 1885 - 1886.  

Coastal Marine Area  

Defined in Section 2 of the RMA. The foreshore, seabed, and coastal water, and the 

airspace above the water ð  

a) of which the seaward boundary is the outer li mits of the territorial sea ; and  

b) of which the landward boundary is the line of MHWS, except that where that 

line crosses a river, the landward boundary at that point shall  be whichever is 

the lesser of -  

i.)  1 kilometre upstream from the mouth of a river; or  

ii.)  The point upstream that is calculated by multiplying the width of the river 

mouth by 5.  

Cut and Cover 

Tunnelling  
A method of construction for tunnels where a trench is excavated and roofed over.  

dBA 

A measurement of sound level which has its frequency ch aracteristics modified by 

a filter (A - weighted) so as to more closely approximate the frequency bias of the 

human ear.  

Designation  Defined in Section 2 and Section 166 of the RMA . 
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Term  Definition  

Effect  Defined in Section 3 of the RMA . 

Extension bridges  
The two outer lanes on either side of the AHB which were added to the structure in 

1969.  Also commonly referred to as the extension bridge s. 

Gasworks Site  

The block of MUZ land located at 90 Beaumont Street and comprising medium 

density residential apartments and a he ritage building. Also known as Auckland 

Gas Company Administration Buildings, Beaumont Quarter or the Beaumont 

Quarter Apartments.  

Groundwater  
Natural water contained within soil and rock formations below the surface of the 

ground.  

Heritage Site  

A sit e that contributes to an understanding and appreciation of New Zealandõs 

history and cultures. A heritage site can be derived from archaeological, 

architectural, cultural, historic, scientific and technological fields.   

Immersed Tube  
An underwater tunnel c omposed of segments, constructed elsewhere and floated 

to the tunnel site to be sunk into place and then linked together.  

Mainline  
The principal route of transportation. For the purposes of this Project  the mainline 

is the Additional Waitemata Harbour Crossing.  

Motorway  

Motorway means a motorway declared as such by the Governor - General in Council 

under section 138 of the P ublic Works Act  or under section 71 of the Government 

Roading Powers Act 1989.  

Network Resilience  

Network resilience encompasses:  

Redundancy :  t he degree to which the transport system provides for  functionally 

similar components which can serve the same purpose to ensure  the system does 

not fail when one  of the  component fail ( i.e.  a number of similar routes are 

available with spare ca pacity).   

Diversity:  the degree to which the transport system provides for  a range of 

functionally different components to protect the system against various threats 

(i.e.  alternative modes of transport are available).   

Autonomy  (or security): the ability  of the transport system to operate 

independently so that the failure of one component do es not cause the others to 

fail.  

Strength:  the ability of the transport systems to withstand an incident.  

Mobility : the level of service provided by the transport syst em in delivering 

travellers to their chosen destination (s).  

Safety:  the degree to which the transport system protects users from  harm or  does 

not  unduly expose them, to hazards.  

Recovery:  the ability of the transport system to recover quickly to an accept able 

level of service with minimal outside assistance after an incident occurs.  
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Term  Definition  

Orams Marine  

A boat building and servicing business located on the western edge of Wynyard 

Quarter at 144 Beaumont Street, Auckland Central. Also know n as Orams Marine 

Village . 

Pier Refers to piers associated with the bridge structure through the central sector.  

Portal  Entrance way to bored and cut and cover tunnel sections .  

Reclamation  

As defined in the ARP: C, any permanent filling of an area previously inundated by 

coast al water either at or above MHWS mark, whether or not it is contiguous with 

the land, so that the filled surface is raised above the natural level of MHWS, and 

thus creates dry land, removed from the ebb and flow of the tide.  

Sectors  

North Sector: locate d on the North Shore, extending from the SH1 / Esmonde Road 

Interchange  in the north to Stokes Point / Northcote Point in the south . 

Central Sector:  encompasses the Waitemata Harbour, extending from end of 

Northcote Point, on the North Shore to the coasta l edge of Auckland City between 

Point Erin and Wynyard Quarter . 

South Sector:  encompasses the areas above MHWS extending from Westhaven 

Drive and Wynyard Quarter in the North to the locality of the Cook 

Street /Wellington Street  ramps on SH1 and the SH16 l inks in Auckland City.  

Settlement  
The gradual sinking of the ground surface as a result of the compression of 

underlying material.  

Study Area  

The area to which the project relates, extending from the SH1 Esmonde Road 

Interchange  on the North Shore to t he locality of the Cook Street / Wellington Street  

interchange s on SH1, and the SH16 links in Auckland City (i.e. the Central 

Motorway Junction (CMJ)).  

Study Corridor  
A corridor through the central sector of the study area within which all long list 

option s are located.  

Swing Mooring  

Consists of a buoy which is attached by chains to a heavy sinker which lies on the 

sea bed. Boats attached to the buoys will swing around in the water according to 

the direction of the tide.  

Westhaven Marina  

The predominantl y Coastal Marina Area bound by the Waitemata Harbour to the 

north, Wynyard Quarter to the east, Point Erin to the west, and  comprising 

Westhaven Drive and Z- Pier at the southernmost extent. Also known as Westhaven.  

Wynyard Quarter  

The area of reclaimed land and wharfs bound by the Waitemata Harbour to the 

north, Halsey Street and the Viaduct Harbour to the east, Fanshawe Street to the 

south and Westhaven Marina to the west. Also know n as the Western Reclamation 

or Tank Farm.  

Z- Pier 

The area of land west  of Wynyard Quarter extending north from Westhaven Drive in 

the southeast corner of Westhaven Marina  and comprising the charter berths, 

public boat ramp, and associated car park. . Also referred to as Pier Z or Area Z.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page xv  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessm ent Study Report  

 

 



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page xvi  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessm ent Study Report  

 



  Additional Waitemata Harbour Crossing  

    

Status  Final  Page 1 February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

EXECUTIVE SUMMARY 

Introduction  

An additional Waitemata Harbour crossing (AWHC) operated in conjunction with the Auckland Harbour Bridge  

(AHB) has been identified by the NZ Transport Agency (NZTA) as the most appropriate solution to provide 

flexibility, resilience, and sustainability for th e provision of future access across the Harbour . 

A 2008 AWHC Study recommended a preferred route for an AWHC to be operated in conjunction with the AHB.  

The recommended option consisted of two bored tunnels with three lanes in each direction for road traf fic and 

two separate single track bored tunnels for rail passenger transport.  The NZTA and KiwiRail subsequently 

served a number of Notice of Requirements (NoRs) for designations within both Auckland City and North Shore 

City District Plans for the protec tion of land to allow the construction of the preferred crossing.  

The NZTA is developing a Business Case for an AWHC, building on previous studies (including the 2008 study) 

and existing information to help confirm or revise the nature and appropriate form  of a crossing taking into 

account the transport, economic, social and environmental setting. The Business Case will provide a greater 

level of robustness to enable  decisions that lead up to the construction of an AWHC.  

The Form Assessment Study  

The Form Assessment Study (which is the subject of this report) has been undertaken to inform the Business 

Case as to the most appropriate form of an additional crossing from a planning, engineering, and cost 

perspective. It  comprises a summary and documentation of  the planning and engineering investigations of 

tunnel and bridge options (that extend  from the Esmonde Road Interchange in the north  to the Central 

Motorway Junction in the south) . These investigations build on earlier studies to confirm:  

¶ detailed enginee ring investigation of tunnel and bridge options, including constructability  and both 

capital and operational costs  based on an option estimate (OE) level design ; 

¶ operability, including connectivity and functionality;  and  

¶ consentability, including plannin g and consenting risk.  

The initial phase of the Study involved the development of a long list of possible bridge and tunnel options and 

the evaluation of these options.  This process resulted in a tunnel option and a bridge option being ôdefinedõ 

as follow s:  

¶ Defined Tunnel:  Bored tunnels for road and rail generally following the alignment of the recommended 

option from the 2008 AWHC Study  (and adopted for the NoRs) ; and  

¶ Defined Bridge : Road bridge landing in vicinity of Northcote Point in the north and Z - pier in the south 

and rail bored tunnel generally following the alignment of the  rail component of the  recommended 

option from the 2008 AWHC Study.  
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The FASR does not exclude a parti cular tunnel or bridge  but  defines  in broad terms the form, location and 

design attributes of a bridge  and a tunnel  option to allow consideration of the relative merits of these options 

in terms of consenting risk, constructability issues, operational functionality and cost.  The attributes of the 

options reflect the guiding proje ct principles (defined by the project scope and objectives) and provide for 

further design and refinement to a level adequate for the purpose of cost estimation and evaluation.  

In regards to rail, the Study indicates that a rail crossing can be provide d separately and on a different 

timeframe , as required, under both options -  however the route of such a crossing may need further 

consideration  in line with the policy direction  to connect  to areas of intensification.  

Cost  

The cost of the  defined  tunnel has a lways been acknowledged as being greater than that of a bridge.   

The analysis and cost estimates confirm the O ption Estimate  P50 cost differential between the options of 

approximately NZ$1 ,247,000,000 .  

Constructability  

To determine  constructability , the defined options were assessed in terms of the ease or difficulty of 

construction .  

The assessment indicates that  both the tunnel and bridge options have complex staging and sequencing in the 

northern sections  and complex civil works to construct the southe rn connecti ons . The shorter construction 

duration for the bridge option (with a construction programme duration of 5  years, compared with 6 years and 

9 months for the tunnel) offers reduced construction impacts and increased project cost benefit.   

Other di fferences between the options relate to greater importation and removal of earthworks material and  

increased building settlement risk associated with the tunnel option.  These matters equate to only a nominal 

difference in  construct ion  complexity and cost  and  are not significant differentiators in determining the form 

of any additional crossing.  

Overall, b oth options have similar complexity and cost with respect to constructability and provide similar 

opportunities for further design refinement or investiga tion to improve  these constructability matters . 

Operability  

To determine operability , the defined options were assessed in terms of network resilience and operational 

and maintenance costs.  

The assessment indicates that compared to the defined bridge, the  defined tunnel has greater operational and 

maintenance costs (an estimated average difference of  $15 million per annum over the life of the 

infrastructure ).  

The defined bridge offers a slightly greater degree of network resilience with fewer impacts  on t he road 

network due to planned or unplanned closures  (e.g. fire) as full carriageway closures can likely be avoided 
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given the effective carriageway width of four lanes.  The bridge has  greater recovery resilience in the event of 

unplanned closures.  

The Road  Safety Audit has identified the vertical gradient tie - in to the CMJ as serious and significant concerns 

for tunnel an d bridge options respectively.   The tunnel gradient is considered a particular design challenge 

due to the resulting likelihood of crashe s. This will require revisiting to address safety within the network . 

Further design and refinement may assist to address some of the safety concerns asso ciated with the tunnel 

option h owever, given the confined nature of the study area it is unlikely that  any such refinement could be 

undertaken without resulting in significant additional effects and cost implications.  

Consentability  

To determine consentability  (or consenting risk), the defined options were assessed based on their respective 

environmental effects and an overall judgement made of their ability to meet the purpose and principles of the 

Resource Management Act 1991 (RMA)and the wider national and r egional statutory and p olicy framework.  

The relevant planning framework under the RMA includes the ARP:C and the national and regional policy 

documents (including the  HGMPA which has the effect of a NPS). The policy framework provides clear direction 

to protect the natural charac ter and values of the  harbour.  Consequently any works within the harbou r will 

face chal lenges in obtaining consents. Acknowledging the importance of State highwa y network and in 

particular the objectives of this project, s ubstantial changes in the planning framework are unlikely to be 

undertaken without a substantial shift in  direction requiring the support of stakeholders includin g the 

Auckland Council and Iwi.  

The assessment indicates b oth options generate impacts on Shoal Bay (from the degree of reclamation) which 

are significant and present consenting risks.  Although oppo rtunities exis t with both options to mitigate 

effects , an additional crossing of any form will require modifications to the p lanning provisions of the ARP:C  to 

better enable work  in this area.  

As well as the above effects in the northern sector, the define d bridge has additional effects on the natural 

character and amenity values of the wider harbour and significant effects associated with the bridge 

approaches at both ends (with less opportunities to mitigate these effects when compared to a tunnel).  The 

defined bridge in combination with the AHB will have a significant adverse cumulative effect on the natural 

character of the inner harbour environment.  This means that the consenting risk associated with a bridge 

option is significantly higher  than a tunne l.  A tunnel in comparison, by its nature  being below ground, largely 

avoids effects on the harbour.   

A bridge option is likely to be inconsistent with key matters inherent in the National and Regional Policy 

framework, and there is little or no opportunit y for any redesign or improvements to the bridge concept to 

provide better for consistency with these matters. Any further design refinement or substantive changes to the 

bridge design (or landing points or approach arrangements ) is unlikely to provide any  significant opportunity 

to  reduc e consenting risk  as bridge option definition sought to optimise a design in terms of impacts within 

the bounds of the scope and objectives of this  study .  Improvements to the quality of the design of the overall 

bridge str ucture through the main harbour area will not significantly avoid remedy or mitigate the effects on 

the natural character or amenity values  or provide for consistency with the statutory and policy framework  as it 

will not avoid  the cumulative effects  of an  additional structure on the natural character of the  inner harbour 

environment.  
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In concluding, it is recognised that under the current planning framework , the likelihood of not obtaining 

consent  for an additional bridge is significantly greater than for a tunnel .  This represents a significant risk  to 

an additional bridge  achieving consent . 
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1.  Introduction  

The Additional Waitemata Harbour Crossing (AWHC) Project (the Project) progresses the outcomes of previous 

studies under taken for an AWHC. In 2008 a study recommended a preferred route for a further Waitemata 

Harbour crossing to be operated in conjunction with the Auckland Harbour Bridge (AHB). This consisted of two 

bored  tunnels with three lanes in each direction for road traffic and two separate single track tunnels for rail 

passenger transport.  National and regional policy documents direct policy and decision makers to plan and 

provide for an AWHC ( see further discussion in  Section 3.5 ).  In December 2009, the NZ Transpo rt Agency 

(NZTA) and KiwiRail served  a number of Notices of Requirement ( NoRs) to seek designations within both 

Auckland City and North Shore City District Plans for the protection of land to allow the construction of the 

preferred crossing.  

Following the outcome of the 2008 Study and serving  of the N oRs, and following publication of the New 

Zealand National Infrastructure Plan in March 2010 1, the NZTA sought to take forward the outcomes of 

previous studies ( refer Section  1.1.1) and develop an agreed and ta rgeted Business Case  for an AWHC . This 

Business Case  was to support the progression of an AWHC through subsequent development, consent, design 

and construction phases.  The Business Case will:  

¶ Examine the national, regional and local economic impacts of an  AWHC; 

¶ Summarise the full spectrum of benefits including transport and toll modelling analysis;  and  

¶ Consider mechanisms for funding including the development of a debt funding model.  

The Business Case will be based on a planning and engineering study enco mpassing:  

¶ A more detailed engineering investigation of bridge and tunnel options, including both capital and 

operational costs;  

¶ Connectivity ; and 

¶ Planning and consentability considerations, constructability and functionality.  

The Business Case aims to prov ide the NZTA with a clear understanding of the costs associated with each form 

of crossing and whether this represents the best value for money in the transport, economic, social and 

environmental setting.  The Business Case will provide a greater level of  robustness in the decisions that lead 

up to the construction of an AWHC. 

                                                   

1 The National Infrastructure Plan identifies the AWHC as part of the Governmentõs infrastructure priorities for investment 

beyond 2010 in order to increase in the capacity of the transport network, respond to the pressure on the state highway 

network and remove  these constraints on economic growth.  Source: New Zealand Government, Nat ional Infrastructure Plan , 

March 2010.  
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In order to develop a Business Case for an AWHC, the Project has been split into three separate, concurrent 

workstreams being:  

¶ Planning and Engineering ;  

¶ Transport and Toll Modelling ; and   

¶ Economic Advisory.  

A Network Plan providing for connectivity of the network to and from the harbour crossing is also being 

developed in parallel with the three project workstreams. The overall Business Case will be delivered by the 

Economic Advisor y workstream and will recommend the form of the crossing  (i.e. whether an AWHC should be 

òunder the wateró (tunnel), òover the wateró (bridge) or a combination of both). 

This Form Assessment Study Report (FASR) is the key deliverable of the Engineering and  Planning workstream 

and will help inform the Business Case on the difference between a bridge and a tunnel from a planning and 

engineering perspective.  

1.1  Project Background  

The AWHC Project  builds on the outcomes of previous studies undertaken , which have examined the need for, 

nature and form of an additional transport crossing of Aucklandõs Waitemata Harbour. These studies have 

been undertaken in recognition of the contribution that an additional crossing would make in improving the 

accessibility and resi lience of Auckland õs transport network, in a manner that will facilitate the predicted future 

growth of the Auckland Region.   

At the same time, strategies for Aucklandõs transport network have sought ways to increase cross - harbour 

capacity including passe nger transport links between the North Shore and the Auckland Central Business 

District ( CBD).  These strategies identify the need for an additional harbour crossing and the need to identify 

and protect a route. These documents are discussed in Section  3.5 . 

1.1.1  Past Studies and Historic Options  

Information from the following studies has informed the option development and evaluation for this FASR:  

1988 Waitemata Harbour Crossing Study:  This study considered a range of alternative options for an 

additional cro ssing of the Waitemata Harbour. It recommended that priority be given to increasing the capacity 

of the AHB.  

1997 Waitemata Harbour Crossing Study:  This study built on the 1988 study, identifying a range of road and 

public transport options for an additi onal crossing of the Waitemata Harbour. A crossing design in the vicinity 

of the AHB was recommended. A Technical Advisory Committee group (TAC) oversaw the conduct and outcome 

of the Project . The TAC group included Auckland Regional Council  (ARC), Aucklan d City Council  (ACC), North 

Shore City Council, Waitakere City Council and Transit New Zealand (now NZTA).  
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2002  Construction Feasibility Study:  This study considered in detail eight alternative crossing alignments. A 

new bridge 500 m west of AHB and an imm ersed tube tunnel across the harbour to Wynyard Wharf were 

identified as options for further investigation.  

2007 Screening of Possible Options:  This study considered eight options identified by the 1997 and 2002 

studies. A tunnel from Esmonde Road to the  Western Reclamation was recommended as the preferred option.  

2008 Additional Waitemata Harbour Crossing:  This study considered options for both rail and road crossings 

of the Waitemata Harbour in two phases. A long list of 159 crossing optis was develope d in Phase 1 of the 

study.  Phase 2 of the study involved a detailed investigation of three of the identified options. It 

recommended a harbour crossing west of Wynyard Quarter, comprising two bored  tunnels of three lanes each 

for road traffic, and two sin gle track rail tunnels.  

1.1.2  The 2008 Waitemata Harbour Crossing Study Recommended Option  

The 2008 Waitemata Harbour Crossing Study considered a wide range of options for developing a new harbour 

crossing to be operated in conjunction with the AHB.  Assessments  were made of economic, social and 

environmental effects at a strategic level of detail. From a short list of three broad options, the study 

recommended ôOption 2Cõ as the preferred route for an AWHC (hereafter referred to as the NoRs alignment or 

Option 2 C). Option 2C consisted of two bored  tunnels with three lanes in each direction for road traffic and 

two separate single track tunnels for rail passenger transport.  The alignment f or Option 2C is shown in 

Figure  1.1.  
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Figure    1.1 : Alignment of Option 2C   
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Following the 2008 study, in Dece mber 2009, the NZTA and KiwiRail served  a number of NoRs to seek 

designations within both Auckland City and North Shore City District Plans for the protection of land to allow 

the construction of both a bored  twin tunnel road crossing and a bored  twin tunn el rail crossing (as per the 

2008 recommended option). The primary purpose of the designation s would be to protect the AWHC 

alignment from any development in the short - term  that might compromise the ultimate construction of a 

crossing, while at the same ti me providing planning certainty for any medium term development in and around 

the Auckland CBD, such as the Wynyard Quarter . Documentation was later provided to support the NoRs, 

including an Assessment of Environmental Effects  (AEE) and a number of Specia list Technical Reports.  

Around the same time as the NoRs were served , a National Infrastructure Plan (dated March 2010) was 

published by the New Zealand Government. The National Infrastructure Plan identified AWHC as a Project  to be 

further investigated an d considered for inclusion in the relevant Regional and National Land Transport 

Programmes beyond 2012.  As a result, the NZTA is now developing the Business Case  for an AWHC, building 

on previous studies and existing information to help confirm or revise the nature and appropriate form of a 

crossing.  

To produce a Business Case  for an AWHC the Project involves:  

¶ Identifying and evaluating a short list  of crossing options (i.e. tunnels, bridges or combinations) in 

terms of consentability, constructability an d operability;  

¶ Investigating the wider economic and transportation benefits of the crossing forms; and  

¶ Understanding the capital and operational costs of the crossing options.  

1.1.3  Particular Objective for the Form Assessment Study Report  

To guide this FASR, the following objective has been identified for the Project:  

òTo establish the form of an additional Waitemata Harbour Crossing (as a tunnel or a bridge or a 

combination) to allow certainty over the future development of the Wynyard Quarter and 

surroundin g areas. A bridge or tunnel option must be able to be operated in a way that provides 

flexibility within the transport network and system as well as providing a safe and responsive 

environment for all users of the public facilities.ó 

The overall purpose of  the Project is to produce an agreed and targeted Business Case to support the 

progression of the AWHC through subsequent development, consent, design and construction phases. The 

central question for this Study is whether a crossing in the form of a ôbridgeõ or ôtunnelõ is likely to be the best 

use of resources for an AWHC. To respond to this, the Project needs to provide a more rigorous evaluation of 

both the wider economic and transportation benefits of alternative crossing forms through more detailed 

engineering and modelling including an assessment of capital and operational costs, connectivity, 

environmental and social impacts, constructability and functionality.  
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1.2  Purpose  of the Form Assessment Study Report  

This FASR has been prepared by the Planning an d Engineering workstream to inform the Business Case for the 

AWHC Project.  The purpose of the report is to set out in detail option development , option definition , short 

listing and  the  evaluation of the defined options  undertaken by the Planning and Engi neering team  (the Project 

Team).  

The FASR define s in broad terms the form, location and design attributes of a bridge  and a tunnel  option to 

allow consideration of the relative merits of these options in terms of consenting risk, constructability issues, 

operational functionality and cost.  This assessment will then feed into the formulation of the  Business Case 

which will ultimately recommend an approach with regard to the recommended form of an AWHC.   The FASR 

does not recommend a particular form, but ra ther provides a comparison of the forms for the Business Case.  

1.3  Outline of the Form Assessment Study Report  

This FASR is comprised of three volumes as follows:  

Volume 1: The Form Assessment Study Report  

Part A:  Project 

Context  

Chapter s 1 - 3 Sets out the ba ckground to the Project including previous 

AWHC studies and the NoRs for the recommended ô2C 

Optionõ.  Sets out t he reasons why an additional harbour 

crossing is required  and t he Project objectives that respond 

to the identified problems . 

Part B: Developm ent 

and Evaluation of the 

Long List of Options  

Chapters 4 - 10  Sets out the  constraints and opportunities within the area 

of the study , the development of a long  list of options, the 

assessment of these options and the selection of form 

options ð a defined r oad bridge/rail tunnel and a defined 

road tunnel/rail tunnel.   

Part C:  Form 

Development and 

Definition  

Chapters 10 - 17   Sets out the design philosophy statement for the AWHC 

including key assumptions, scope and standards that have 

informed the design of t he defined options.  It then 

describes the defined bridge and defined tunnel covering 

the road  and rail components.  It includes discussion of 

constructability and operability considerations , as well as 

providing a cost estimate for each of the defined opt ions .  
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Volume 1: The Form Assessment Study Report  

Part D:  Form 

Assessment  

Chapters 18 - 29   Provides an  assessment of options against the framework 

set down by planning legislation and policy.  It 

concentrates on the consentability considerations for the 

defined bridge and defined tunnel including s ocio - cultural, 

physical, ecological, and natural environment effects, and 

the impact of emissions.  

Part E: Comparison 

of Bridge and 

Tunnel.  

Chapters 30 - 34  Summarises the assessments in regards to consentability, 

constructability , operability and cost fo r the defined bridge 

and defined tunnel.  

Volume 2: Design Drawings.  Drawings of the long list options and the defined bridge and defined tunnel  

options .  

Volume 3: Supporting Information.  Supporting documents and specialist assessments that have inform ed the 

FASR.  
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2.  Defining the Problem  

This Chapter defines the issues underpinning the need for an AWHC.  It also sets out the features of the study 

area (between Esmonde Road and the Central Motorway Junction (CMJ)) that present opportunities for, or will 

constrain, the design, construction and operation of an AWHC in this area.   

Aucklandõs transport network is becoming increasingly constrained, impacting on the potential for economic 

growth and inhibiting inter - regional connectivity between Northland, the  Auckland CBD and the regions to the 

south (particularly Waikato and Bay of Plenty).  The predicted future growth of the Auckland Region will 

increase the demand for transport, placing further pressure on the already con gested  transport network.  In 

additi on, population growth in the adjacent regions also places increasing demand on inter - regional transport 

networks, including State highways. 2 

The transport corridor between the Auckland CBD and the North Shore is a section of the transport network 

that will  become increasingly constrained in comparison to other sections of the network.  The following 

Sections set out the factors contributing to congestion  within this corridor.   

2.1  Population and Economic Growth  

In 2006 (the latest census ), the Auckland Region 3 was home to 1,303,068 people (comprising 32.4 percent of 

New Zealand's population 4).  This was an increase of 144,177 people, or 12.4 percent, since the 2001 Census.  

Recent projections indicate a likely future population of 2.3 million people living in the Region  by 2051 5.   

In recognition of the need to carefully manage Aucklandõs growth, the Auckland Regional Growth Strategy 

(ARGS)6 was adopted in 1999 by all of Aucklandõs Councils.  The ARGS sets  a vision for how the Regionõs 

growth can be managed ove r the 50 years  and has been reviewed and updated in 2007 .  

The ARGS seeks a shift in land  use patterns towards a more compact urban form which focuses growth in more 

intensive mixed - use centres along the northern, western and southern passenger transit cor ridors, as well as 

near main arterial roads.  Coupled with this is the identification of specific new areas (greenfield development) 

for growth. Those located to the north of the AHB include Albany/ Greenhithe, Long Bay and Orewa/ Silverdale.  

The strategy  seeks to achieve greater mixed use and ensure sufficient business land is available in specific 

employment zones  for larger industrial and commercial development.   The Land Use Report prepared as part 

of the Network Plan for the AWHC summarises the curre nt land use strategy for the North Shore and the CBD 

                                                   

2 Between 2001 and 2006 the population of the Waikato Region increased by 7% and the population of the Northland Region 

increased by 5.9%.  Thi s is against a national average of 7.8% for the same period.   

3 Which is the same area as governed by the Auckland Council.  

4 Statistics New Zealand, 2006 Census data.   

5 Statistics New Zealand Population Projections, medium projection (2006 base)  

6 Auckla nd Regional Growth Strategy,  November  1999.   
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and analyses the possible future land use scenarios .  The ARGS acknowledges the constraint of the AHB and 

consequently allocates less growth to areas north of the bridge in comparison to the rest of the Region.  These 

scenarios have been used to inform the traffic modelling undertaken by the Transport  and Toll Modelling 

workstream.   

A vital component to realising the vision of the ARGS is an efficient transport system, as transport and land use 

are close ly interrelated. The Auckland Regional Land Transport Strategy (ARLTS), released at the same time as 

the ARGS, is a key mechanism in the imple mentation of the ARGS .  The ARLTS identifies that economic growth 

and activity in the Auckland Region is affected by the efficient movement of people, goods and services both 

within the Region  and by trips that cross regional boundaries  by the provision of a resilient and reliable 

network .  Maintaining and increasing the level of regional economic productivity in the near and long - term  is 

affected by transport factors including travel distances, increasing number of cars on the road, limited access 

to reliable and affordable public transport, as well as other viable alternatives. 7 

2.2  Cross Harbour Capacity  

A key area of A ucklandõs transport network that will become increasingly constrained with regional population 

growth is the section of SH1 between the CBD and the North Shore.  In order to manage the transport demands 

of current and predicted future growth there is a nee d for improvements in the capacity of the transport 

network within this corridor.   

The AHB currently provides the only direct, cross - harbour vehicle link between the Auckland CBD (and areas to 

the south) and the North Shore.  It provides eight lanes of ge neral traffic, with the north bound and south 

bound capacity managed between the am and pm peak through ôtidalõ lane arrangements.  The tidal flow 

provides for five lanes in the priority direction each peak period (and three in the other direction, contra - peak).  

The AHB presently accommodates on average 165,000 vehicle trips per day.  

Traffic modelling forecasts have been undertaken for cross - harbour travel 8 based on figures from 2008, for 

2026 and 2041.  This indicates that person trips across the Waitemat a Harbour will continue to increase.  

Demands across the AHB are predicted to increase by 18% between 2008 and 2026.  Modest growth is 

predicted between 2026 and 2041, with 2041 flows predicted to be around 22% above the 2008 flows.  For 

example, modelling  indicates that a journey from Onewa Road to Cook Street during the 2008 am peak took 

approximately 32.50 minutes.  In 2026 the same journey will take 40.50 minutes and in 2041 it will reduce 

slightly to 40 minutes.   

The growth will occur in both directio ns, but more so in the contra - peak direction, which will face increasing 

restrictions on trip times and reliability.   

The daily traffic flows for 2008, and those predicted for 2026 and 2041 are shown in Table 2.1.  

 

                                                   

7 Page37, Auckland Regional Land Transport Strategy 2010 - 2040 , April 2010.  

8 Additional Waitemata Harbour Crossing: Do Minimum Saturn Models, 15 September 2010  
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Table  2.1 : Daily Flows across Harbour 9 (in Vehicles per day (Vpd))  

  2008 (Vpd)  2026 (Vpd)  2041 (Vpd)  Total 

increase  

(vpd)  

AHB Northbound  82,890  99,530  101,210  18,320  

Southbound  85,260  98,300  103,990  18,730  

Total  168,150  197,830  205,200  37,050  

Capacity constraints on the approaches to and  from the AHB can be partially addressed by increasing capacity 

within other parts of the transport network. The main existing or proposed upgrades affecting this are:  

¶ Construction of the Victoria Park Tunnel (VPT), will provide three lanes northbound (wi thin the new 

tunnel) which will connect with the St Marys Bay section of SH1 where it will become five lanes 

northbound.   

¶ Proposed improved access to Wynyard Quarter involving the reconfiguration of Beaumont Street.  

¶ Proposed upgrades to Onewa Road includi ng creating a new transit lane as a continuation of the 

existing one along Onewa Road and a shared cycle and footpath along the northern side of Onewa 

Road. 

A number of other local network changes have been planned and programmed, while others are yet to b e 

programmed, but are highly likely to occur.  These local network changes have been identified as part of the 

AWHC Network Plan 10 .  

The effect of the VPT changes (due in 2012) will relieve congestion in this approach to the AHB which will then 

make the AHB  an area of capacity constraint during the contra - peak. The changes from VPT have been 

included within the modelling undertaken as part of the AWHC Network Plan . 

2.3  Northern Busway  

The Northern Busway currently provides a dedicated , high capacity , passenger transport facility on the North 

Shore (between Albany and Onewa Road) and uses general traffic lanes over the AHB and bus lanes/ shoulders 

into the Auckland CBD  (with VPT) .   

                                                   

9 Additional Waitemata Harbour Crossing: Do Minimu m Saturn Models, 15 September  

10  Draft Additional Waitemata Harbour Crossing Network Plan: Local Roads, September 2010.  
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The Northern Busway includes five  stations on the North Shore plus the physical Busway. The Busway is located 

east of the  Northern Motorway on a separate and dedicated carriageway  from Constellation Station (just south 

of  Constellation Drive) to just north of the AHB operates in both directions with the exception of the section 

south of  Akoranga  Station which operates in the southbound direction only.  The NZTA is currently 

investigating an extension of the Northern Busway from its current terminus at Constellation Station to 

Silverdale.  

Recent analysis  undertaken for the NZTA indicates that the Northern Busway has experienced strong growth in 

demand over the last five years with a corresponding significant increase in bus services during the peak 

hours 11 . In 2009 a total of 185 buses operated daily along Fanshawe Street citybound in the 7 :00 to 9:00 am 

period ð this corresponds to a peak hour flow of about 105 buses  per hour .  The Northern Busway is currently 

carrying about 5,000 passengers  per hour in the peak periods. 12  

An analysis of future demand for the Northern Busway indicates that t he AM peak hour bus flows into the CBD 

could increase to 250 buses per hour in 2041.  This figure has been recommended as the target capacity for 

the Northern Busway system.  Based on this target capacity, the Northern Busway corridor could carry over 

12,0 00 passengers per hour 13 . One of the advantages of a new crossing would be the ability to have dedicated 

bus lanes across the AHB which would maintain a high level of trip reliability for passenger transport users.  

Realising the  full potential of the  Busway system is hindered by capacity constraints close to the CBD where the 

provision of dedicated facilities is more costly and bus volumes are at their highest.   The appropriate response 

in these circumstances is to identify and implement measures to overcom e localised constraints to ensure that 

the full potential of the overall system is achieved.  The NZTA ha s investigated possible measures and these 

are discussed in detail in the Northern Busway Corridor Capacity Study 2010 Update 14 .  The report identifies 

that of all the measures identified, the development of additional bus infrastructure between the Northern 

Motorway and the CBD is the most important to en able an extended life of the Northern Busway.   The report 

recommends that planning for increased capa city be targeted  for a 2020 commencement.  

Within the CBD, bus corridors have limited capacity to increase bus volumes particularly on narrow streets.  For 

example, Fanshawe Street will have capacity to carry about 180 busses per hour in the peak flow dire ction 15 .  

As the CBD grows, there will be an associated sustained growth in pedestrian activity with a resulting need to 

improve pedestrian priority in the CBD.  Bus movements will impact on the ability to provide these facilities as 

bus numbers increase.  It is likely that there will be a strong emphasis placed on improving pedestrian amenity 

in the CBD.  The potential future conflict between passenger transport and urban amenity could be alleviated 

by shifting to passenger transport systems that support hi gher densities and higher transit mode share (such 

as rail).  

                                                   

11  Source: Northern Busway Corridor Capacity Study , August 2010.  

12  Page 2, Draft Northern Busway Corridor Capacity Study 2010 Update, Augu st 2010 . 

13  Page 2, Draft Northern Busway Corridor Capacity Study 2010 Update, August 2010.  

14  Draft Northern Busway Corridor Capacity Study 2010 Update, August 2010.  

15  Draft Northern Busway Corridor Capacity Study 2010 Update, August 2010.  
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2.4  Rail 

There is currently no provision for rail between the CBD and the North Shore  and no passenger rail service on 

the North Shore.  

During the period of the current ARLTS (2010 - 2040), the North ern Busway is best positioned to provide rapid 

transit connections from the North Shore to the CBD, service growth areas around Albany and support growth 

in the sub - regional centres of Albany and Takapuna.  After this time , rail may be more suitable to sup port 

regional employment growth in centres outside the CBD.  A North Shore passenger rail line could  be part of 

such an expansion to provide stronger connections between the key centres of Albany and Takapuna and the 

rest of the Auckland Region .  Rail corr idors can typically achieve higher transit usage than bus corridors (due 

to the frequency and reliability of service) but only within a 1 to 2 km distance of stations. Rail systems 

perform best in corridors of moderate to high density and in connecting str ong, mixed use centres.  

The provision of rail to the North Shore therefore needs to be discussed within the context of wider regional 

rail network development and land use intensification.  A decision about the provision of rail to/from the North 

Shore sh ould be made on the basis of aspects other that just corridor capacity including:  

¶ The potential for rail to connect with the rest of the Auckland rail network and provide significant 

improvements in cross regional travel opportunities ; and  

¶ Railõs role in shaping land use patterns within the Region . 

Given the above, the AWHC Network Plan 16  suggests  that there are three main stages to the development of 

the Auckland regional rail network.  

¶ Stage 1 -  The current network upgrade program me delivering major improv ements in service 

frequency and reliability across the Western, Eastern and Southern lines.  

¶ Stage 2 -  Completion of the CBD Rail Link which will deliver services to the heart of the CBD, unlock 

capacity constraints at Britomart, and support strong planned  employment growth in the CBD. 

Completion of the CBD Rail Link will provide the impetus for improving urban amenity through a 

moderation in the growth of buses in the CBD that would otherwise have occurred.  

¶ Stage 3 -  Rail network development beyond the ti meframe of the current ARLTS involving expansion of 

the rail network to support regional employment growth in centres outside the CBD. A North Shore rail 

line could  be part of such an expansion to provide stronger connections between the key centres of 

Alb any and Takapuna and the rest of the Auckland Region .  

Two main options exist for the North Shore rail alignment  -  using the existing Busway corridor or developing a 

new alignment.  These options have been investigated as part of the AWHC Network Plan 17 .  This work 

suggests that the re appears to be limited opportunity to develop a heavy rail alignment within the existing 

                                                   

16  Draft Northern Busway Corridor Capacity Study 2010 Update, August 2010.  

17  Draft Northern Busway Corridor Capacity Study 2010 Update, August 2010.  
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motorway / Busway corridor due to constrained widths , incompatible vertical alignment  and lack of available 

catchment areas along the Buswa y corridor .  Therefore the current concept for North Shore rail is an 

underground alignment through the North Shore linking key centres and aligning land use opportunities.  

For this study a n AWHC rail connection has been considered within the context of th e above discussion.  

2.5  Freight  

Around 25 percent of all freight traffic in New Zealand occurs within the Auckland Region and therefore freight 

efficiency in Auckland has national implications 18 .  The freight industry accounts for 6 percent of the regional 

GDP and 5 percent of employment.  Almost all freight within the R egion is transported by road (around 

250  million tonnes in 2002) 19 . Road freight also dominates movements between Auckland and other regions, 

accounting for about 60 percent of total traffic (arou nd 10 million tonnes in 2002).  An efficient freight system 

is therefore vital for the economic health of both the Region and the nation.   

The Port of Auckland is New Zealandõs busiest port, handling around 43 percent of the countryõs container 

trade 20 . Currently any overweight vehicles utilising the Port of Auckland  to travel n orth inter regionally 

(between regions) are required to cross the Waitemata Harbour either utilising the AHB or the Upper Harbour 

Bridge .  The AHB corridor (bounded by Onewa Road r amps to  the north and Fanshawe Street on/ off - ramp s to 

the south) is therefore a key cross harbour route for inter and intra (within the Region) regional freight. The 

corridor is required to serve normal freight use as well as acting as an overweight and over  dimension route.  

Table 2.2 provides the freight use figures for the AHB sourced from the Weigh - In- Motion site at the northern 

end of the AHB.21 .   

Table  2.2 : Total Vehicle and Freight figures from the AHB WIM station for the month of March 2010  

Direction  Total  for the month  Heavies for the month  % Heavy for the month  

Northbound  2,539,077  109,259  4.3  

Southbound  2,595,014  107,305  4.1  

In 2006, the ARC prepared the Auckland Regional Freight Strategy to respond to the changing demands for 

freight as the Regi on grows.  This strategy provides a detailed discussion of the current situation and trends 

for freight in the Region and key actions and priorities to address current issues and, over the longer term, 

deal with the evolving pattern of development across t he Region.  

                                                   

18  Auckland Regional Freight Strategy , Auckland Regional Council, 2006.  

19  Auckland Regional Freight Strategy , Auckland Regiona l Council, 2006.  

20  Draft Auckland Harbour Bridge Freight Management Strategy , NZTA, September 2010 .   

21  Draft Auckland Harbour Bridge Freight Management Strategy , NZTA, September 2010 .  WIM figures for March 2010.  
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The Strategy identifies congestion a s the key issue for the regional freight transport industry along with the 

significant costs on the industry.  The direct financial impact of road congestion on the profitability of regional 

manufacturing and distribution sectors has been estimat ed at around NZ$100 million per annum  due to delays 

and inefficiencies in the delivery of good and services, resulting in a $185 million impact on the wider local 

economy 22 . 

The SH1 corridor between the CBD and the North  Shore is a key part of the freight network and currently 

serves as the main connecting route between Northland and Waikato. In 2002, intra - regional freight accounted 

for 500,000 vehicles trips per day for the Auckland Region 23 . 30% of these vehicles were h eavy vehicles with 

the remainder being light vehicles (e.g l ight trucks vans and utilities) . The role of the AHB for inter - regional 

freight may change when the Waterview Connection becomes operational and there is an alternative route 

north via the Western  Ring Route. This will not diminish the role of the AHB corridor (particularly for intra -

regional freight) but place more emphasis on the need to be able to deliver network reliability.   

The volume of inter - regional freight is not a high percentage of the  total freight volumes. In 2002, inter -

regional freight accounted for 6,500 vehicle trips per day for the Auckland Region 24 .  

Historic records of heavy vehicle counts for the AHB indicate a 4  percent  average compound growth, with 

short - term  fluctuations rel ated to economic conditions and construction activity.  Thus heavy traffic numbers 

have grown more rapidly than light vehicles.  The growth in freight transport bears a close relationship to 

regional economic and population growth and therefore, as the Region continues to grow, heavy vehicle 

numbers will also continue to increase.  Furthermore, heavy vehicles are increasing in size and load capacity.  

In recognition of the important role that the AHB plays in cross - harbour freight movement , the NZTA has 

prep ared a Freight Management Strategy for the AHB 25 . The strategy sets out future management strategies for 

freight on the AHB and will assist , in the short - term , to manage , in part , the pressures facing the AHB.   One of 

these pressures  is the impact of heavy vehicles on the fatigue life  and load capacity  of the bridge decks.  

Fatigue life  is directly related to the total numbers of heavy vehicles and their weights.  In contrast, the impact 

of future live load capacity is related to lane  usage  and the percentag e of heavy vehicles in the lanes for 

specific time periods, and is not directly related to total numbers of heavy vehicles 26 .  These issues mean that 

the  AHB is currently managed within a constrained environment including : 

¶ Restrictions on use of the extensi on  bridges (also referred to as the extension bridge s) by overloaded 

and high productivity vehicles if the AHB is identified as part of the High Productivity Vehicle  network ; 

and  

¶ Restrictions on times of tra vel for over dimension vehicles .  

                                                   

22  Page 2, Auckland Regional Freight Strate gy: Summary , Auckland Regional Council, 2006.  

23  Auckland Regional Freight Strategy 2006, Page 21.  

24  Auckland Regional Freight Strategy 2006, Page 21.  

25  Auckland Harbour Bridge Freight Management Strategy , April 2010.  

26  Page 13, Auckland Harbour Bridge Frei ght Management Strategy , April 2010 . 
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In addition, h eavy vehicles also elect not to use the single narrow lane on the truss bridge (created by ôtidalõ 

lane arrangements)  which redistributes heavy vehicles to other lanes on the AHB .   

As freight vehicle numbers increase , compounded by increases in light vehic le numbers, these constraints will 

continue to affect freight on the AHB into the foreseeable future .   

2.6  Network Resilience  

The Waitemata Harbour as part of the wider Hauraki Gulf is of  national significance and a beautiful asset to the 

Region.  However, i t also represents a significant barrier to urban mobility as it reduces options for north -

south regional traffic, as well as access between the CBD and the North.  As noted , the AHB provides the only 

òcross-harbouró road  link between the Auckland CBD and t he North Shore. The Region is therefore heavily 

reliant on the AHB for the transport of goods and people and this reliance will only increase as vehicle numbers 

increase.  The current  alternative route is longer and travels  around the western edge of the h arbour via SH16.  

Therefore, the SH1 corridor plays a critical role in linking the areas to the south of the AHB with those to the 

north.  Within  the AHB corridor, the CBD commuter traffic and through traffic connections are not separated, 

therefore concen trating all traffic into the same corridor.  For this reason, the resilience of the network is a 

significant issue.   

A resilient network is one that is:  

¶ Able to deliver more reliable journey times  through improved connectivity, traffic separation and 

increa sed capacity (Capacity) ; 

¶ Able to provide components which can change function to ensure  the system does not fail if a 

component(s) fail  (Redundancy) ; 

¶ Able to deliver business as usual demand in a more diverse way  (Diversity) ;  

¶ Subject to a lower risk of òcatastrophic failureó (Safety);  

¶ Able to limit the impacts of any network problems or failures  (Safety); and  

¶ Able to recover from any problems more quickly  (Recovery).  

The above resilience terms are defined in the Glossary . 

The NZTAõs long - term  aspiration s for the AHB focus on managing the main structure and extension bridges  so 

that they will continue to provide the connectivity  needed to cater for all vehicles crossing the harbour. In 

2006 27  the NZTA completed a structural assessment of the AHB extension lanes. Since then, the NZTA has 

completed structural strengthening of the extension bridges . Further s tructural strengthening of the trusses 

and traffic loading restrictions on the extension bridges would enable the bridge to be maintained as part of 

                                                   

27  Source: Auckland Harbour Bridge Extension Bridge Strengthening Design Report, April 2009.  
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the State highway network.  A programme of monitoring, maintenance, upgrades and load management for the 

AHB means the bridge is able to carry reduced loads indefinitely.  While the NZTA's careful and ongoing 

strategic management of the AHB will ensure its prol onged life as a critical link, it is clear there will have to be 

some loading restrictions in the future which will impact on its efficiency  and its ability to provide for demand.  

Any reduction in the capacity of the network  due to ; major structural repai rs or upgrading ; incidents on the 

bridge; or damage to the structure from natural hazards ; could cause significant disruption to cross - harbour 

accessibility.  In those situations, the bridge may operate at reduced capacity for a period and/or an alternativ e 

route would need to be used.  

The AHB is also a critical service corridor, with a high pressure gas pipeline, telecommunication and high 

voltage electricity transmission cables (among other services) all located within the bridge structure.  These are 

significant lifeline utilities for the Region .  Any incident on the bridge or failure  would therefore not only affect 

the transport r oute but may also impact on these utilities.  

2.7  Walking and Cycling  

Cyclist and pedestrian access across the Waitemata Harbour  (between the Auckland CBD and the North Shore) 

is currently provided through ferry services . There is no facility for either pedestrians or cyclists to travel 

across the AHB.   The alternative for cyclists is a route west via SH16 and SH18.  

National and re gional strategies support the encouragement and promotion of walking and cycling as a 

transport choice because of the environmental, health and economic benefits to New Zealand as a whole.  The 

New Zealand Transport Strategy 2008 (NZTS), Government Policy Statement on Land Transport Funding  (GPS), 

ARGS and the ARLTS all seek to facilitate increased walking and cycling.   

At the national level, the NZTS targets an increase in walking and cycling and other active modes to 30% of 

total trips in urban areas by 2040 28 .  It also seeks a n increase in the number of walking and cycling trips by 1% 

per year through to 2015.  Within the Auckland Region, the ARLTS has a target of increasing walking and 

cycling mode share to 15.3% by 2040.  There is also a target to impro ving residentsõ perceptions of walking 

and cycling accessibility.  A comprehensive summary of the national and regional strategies that are relevant to 

walking and cycling is provided in the Additional Waitemata Harbour Crossing Network Plan: Walking and 

Cycling  (September 2010).  

The NZTA has undertaken an investigation of the main cycle routes which will be in demand if a cycling facility 

is implemented across the harbour 29 .  The results for the northern side of the bridge indicate that (aside from 

the brid ge itself) the main demand will be along SH1 and Esmonde Road to Takapuna and other suburbs on the 

eastern side of the motorway.  Significant demand is also evident for access to suburbs on the western side of 

the motorway such as Northcote Point, Birkenhe ad and Glenfield.  The results for the southern side of the 

bridge indicate that significant demand is evident from the AHB to destinations around Beaumont Street and 

Halsey Street, various locations within the CBD, Anzac Avenue and the University area and  Ponsonby Road. 

                                                   

28  Source: New Zealand Transport Strategy, Ministry of Transport, 2008.  

29  Additional Waitemata Harbour Crossing Network Plan: Wa lking and Cycling , September 2010.  
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Some of the trips will access these areas while others will continue onto Wellington Street to access the 

southern side of the CBD or Newmarket.  There is also evidence of demand from the AHB to areas such  as 

Poin t Chevalier and the Northwe stern Cycleway . 

2.8  Summary of the Factors Contributing to the Problem within the Corridor  

Based on the matters set out above, the key factors contributing to the current and future problems within this 

part of Aucklandõs transport network are: 

¶ Population grow th and land use intensification in the Region resulting in increases in total daily flows 

across the Harbour for light and heavy vehicle movements;  

¶ The subsequent increase in demand for the use of the corridor which adversely impacts on the length 

and rel iability of travel times .   

¶ An increase in demand for the Northern Busway and a desire to create a passenger transport system 

that increases mode share  (including rail) ;  

¶ Reliance on a single structure (the AHB) as the only òcross - harbouró vehicle link between the CBD and 

the North Shore;  

¶ Constraints in the long - term  management of freight on the AHB; and  

¶ An aspiration  to provide cyclist and pedestrian access across the Waitemata Harbour.  
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3.  Defining  the Solution  

In defining a solution to the problems describ ed above, the NZTA has two possible solutions:  

¶ Replace the AHB with a new crossing  with increased capacity (ie. a single crossing e.g. the Anzac Bridge 

concept  or similar ); or  

¶ Supplement the AHB with an additional crossing.  

Both of the above solutions wo uld have the benefit of increasing the capacity of the road network.  This would 

enable additional vehicles to cross the harbour in the peak hour, thereby reducing the duration of the peak 

period.  They would also provide increased cross - harbour accessibil ity for all modes, including freight and 

general road traffic, rapid transit, cycling and walking. This would enable predicted future travel demands to 

be accommodated within the network. Improving the capacity and reliability of the transport network woul d 

encourage economic development and facilitate growth .  

Providing a dedicated harbour crossing for rail would allow a significant improvement in passenger transport 

across the harbour, providing benefits to the regional economy and the transport network.  It is therefore 

necessary to continue investigation of rail and to protect the ability for the future introduction of rail between 

the North Shore and the Auckland Isthmus. The timing for a harbour rail crossing is linked to the ability to 

connect to the rest of the Auckland rail network. The design of rail is constrained differently to road (having 

different geometric and gradient requirements). These constraints limit the ability to provide road and rail on 

the same structure.  Any decision on the prefer red cross - harbour alignment for rail should be undertaken in 

conjunction with decisions on the appropriate form for a road crossing so as to allow flexibility in the timing 

for provision of a rail crossing.  For this reason, an AWHC which allows for the se paration of the road and rail 

components best provides this flexibility and addresses the different design constraints.  This is discussed 

further in Section 6 and Section 7.1. 2.2.  

The sections below set out the potential opportunities and disadvantages of  the two possible solutions.   

3.1  Replacing the Existing Harbour Bridge with a New Single Crossing  

This solution would involve removing the AHB and providing a new single crossing which incorporates the 

capacity of the AHB and additional capacity to meet the demand for general traffic, passenger transport, 

walking and cycling. The discussion below outlines the potential opportunities and disadvantages this solution 

presents.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 26  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

 

The potential opportunities created by this as a solution are:  

Possible redevelopmen t of land associated with the motorway corridor along St Marys Bay/Northcote.   

Removal of the AHB potentially creates an opportunity for possible redevelopment of land associated with the 

motorway corridor.  It could release  14  ha30  of foreshore land along  St Marys Bay and Northcote.  It is noted 

that this is largely reclaimed land and is constrained by a number of heritage and natural features as well as 

amenity aspirations (identified by Auckland City).  If the AHB was removed, then parts of the former Hi ghway 

along St Marys Bay and Northcote Point would likely become surplus.  In accordance with the Public Works 

Act  1981 (PWA) and the Crownõs land disposal processes, a legal process exists for determining who can 

acquire such land.   

In summary, the PWA C rown Land disposal processes provide for the land to be offered to (in order of PWA 

priority):  

1.  other public entities (e .g. councils, government departments, etc) if any of those parties can 

demonstrate a requirement for the land;  

2.  any landowner to whom the  Crown owes compensation under the PWA;  

3.  any former private owner; and  

4.  the Office of Treaty Settlements for use in Treaty of Waitangi claims settlements, through the Maori 

Protection Mechanism and Sites of Significance regimes.   

If the former State highw ay was not disposed of under any of these processes, then the Crown could dispose of 

the land on the open market.  It is likely that the land would be required by a public entity under this process 

(e.g. by Auckland Council given its aspiration for the wat erfront).  Therefore, while some development 

potential of this area may be possible (for the likes of commercial or high density residential development) it is 

likely to be limited and probably constrained (e.g. by public space, heritage and amenity requir ements).   

Potential for a new òlandmarkó 

Removing the AHB and replacing it with a new single crossing, creates the opportunity for the new crossing to 

become a òlandmarkó structure much in the way that the existing bridge is part of the existing fabric of 

Auckland.  

Providing a purpose built pedestrian and cycle facility  

                                                   

30  This includes  land at St Mary's Bay and Northcote Point is 14ha which includes St Mary's Bay and a small part of Northcote 

Point within the existing motorway designation.  This area does not include the motorway between  Northcote Point and 

Onewa Rd  as this area would be needed to land a bridge and achieve required Onewa Road Interchange connectivity.    
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A new single crossing has the advantage of providing purpose built facilities for pedestrian and cyclist on the 

structure.  An additional crossing also has this ability but only if the cros sing is in the form of a bridge as 

pedestrians and cyclist would not be provided in a tunnel.   

The key disadvantages with this as a solution are:  

The cost of removing the AHB and providing capacity in a new crossing  

In the event that the AHB was altered o r removed as part of any AWHC Project, any reduced lane capacity and 

capacity for meeting future demand would need to be accommodated within the new single crossing. The cost 

of demolishing and removing the AHB and the cost of removal of the motorway and r emediation following 

construction of the new crossing would need to be factored into the overall Project cost.  

As part of this Study, high level indicative costs were prepared for a single crossing to inform the comparison 

between the two solutions. This indicates that the cost of the single crossing 31  is similar to providing an 

additional crossing as a tunnel.  For the purpose of comparing costs, the rail components have been removed 

(as per discussion in Section 7.1.2.2)  because of the significant geometr ic and constructability constraints 

associated with locating rail on the same structure as a road.  

Foregoing the remaining life of the fully functional AHB  

The AHB is continually monitored, maintained and improved to suit changing demands. As set out in 

Section  2.6 , the AHB is an asset which, with appropriate management, can operate indefinitely.  Given its value, 

the NZTA would not remove the AHB until it has reached the end of its useful life.  Therefore, removal of the 

AHB would require the removal of a  fully operational and functioning asset; and consequential loss of value in 

the remaining life of the AHB.  

Reducing the opportunity to increase network resilience   

If the AHB was removed and replaced with a new structure, this would still maintain only a single harbour 

crossing from the North Shore to the CBD and the CMJ.  Network resilience would therefore not be improved.  

Removing an existing Auckland landmark.  

With the AHB now being 50 years old, it not only has visual significance, but is also part of  what makes 

Auckland distinctive.  Therefore  removal of the bridge would likely generate considerable public interest.  

Considering the ôvalueõ of the bridge as part of the functioning State highway system, it would be difficult to 

justify its removal on t he grounds of network improvement.  

                                                   

31  The high level estimate  includes bridge construction cost, contingency, net bridge property cost and cost to remove AH B 

and de - construct available land.  There are several costs not included, including the  remaining life value of the existing 

Auckland Harbour Bridge.  
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3.2  Supplementing the AHB with an Additional Crossing  

This solution would involve constructing an additional crossing (which could be either a tunnel or a bridge) to 

be operated in conjunction with the AHB.  In addition to del ivering increased capacity and reliability within this 

corridor , t he discussion below outlines the potential opportunities and disadvantages this  solution presents.  

The potential opportunities created by this as a solution are:  

Utilising the AHB in conjunc tion with an additional crossing to provide an integrated network solution  

Constructing an additional crossing will allow the NZTA to separate CBD and through  traffic  (motorway North -

south) , with each provided on a separate crossing.  This allows greater f lexibility within the network with 

separate CBD connections.  

An additional crossing provides the opportunity to develop dedicated passenger transport capacity within the 

network making use of the AHB.  This would provide additional direct bus access to and  from the Northern 

Motorway either alongside current access arrangements at Fanshawe Street or a new point further south (for 

example Cook Street).  

Providing the opportunity to increase network resilience  

An additional crossing would reduce the reliance o n the AHB as the only direct connection between the CBD 

and the North Shore and the concentration of a high proportion of cross - harbour capacity on a single route.  A 

separate crossing provides an alternative route which would reduce the risk of a partial or full closure of the 

corridor for planned or unplanned events. Together, the additional crossing and the AHB would improve 

transport security for Aucklanders. Therefore resilience and route security in the network can be improved by 

the addition of anoth er crossing of the harbour.  A replacement single crossing would not achieve this.  

The key disadvantages with this as a solution are:  

Restrictions providing purpose bui lt pedestrian and cycle facilities  

An addition crossing in the form of a bridge has the advantage of providing purpose built facilities for 

pedestrian and cyclists on the structure.  However, if the chosen form is a tunnel, then pedestrians and cyclist 

facilities would need to be provided on the AHB.  This means that the facilities would not be purpose built.  

Adding another structure to the harbour  

An addition crossing in the form of a bridge has the disadvantage of creating an additional structure within the 

harbour (with the other being the AHB).  This may conflict with the architectural for m of the AHB (depending on 

design), and result in cumulative impacts on the character of the harbour. An additional crossing as a tunnel 

would not have these disadvantages.  
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3.3  Preferred Solution  

Based on the above, both replacing  the AHB with a new single cro ssing  or s upplement ing  the AHB with an 

additional crossing  will  increase the capacity of the road network and provide increased cross - harbour 

accessibility for all modes. This will encourage economic development and facilitate growth in line with the 

strat egic land use objective of the ARGS.  

There are opportunities and disadvantages with each solution.  For the new single bridge crossing the 

advantages (purpose built walking and cycling facilities, the potential for redevelopment of land, and the 

opportuni ty to create a òlandmarkó) come at a cost similar to providing an additional crossing as a tunnel. 

Therefore, construction of a new crossing with sufficient future capacity and demolition of the AHB, removal of 

the motorway and remediation could be more ex pensive than retention of the AHB and construction of an 

additional crossing.  

In contrast, an additional crossing (whether a tunnel or a bridge) has a number of opportunities that cannot be 

delivered by replacing the AHB with a new single bridge crossing .  These include the ability to provide an 

integrated network solution and the opportunity to increase network resilience.  It also has the advantage of 

not precluding the replacement of the AHB in the future (if such a replacement was required).  Therefore,  the 

NZTA has chosen to supplement the AHB with an additional crossing  as its preferred solution .  The opportunity 

the AWHC presents is flexibility, resilience, and sustainability in terms of long term provision of the crossing.  

The additional crossing co uld be in the form of a tunnel or a bridge.  

Notwithstanding that replacing the AHB with a new crossing would deliver increased capacity and reliability 

within this corridor, there are several disadvantages with this as a solution which mean that it is not the 

solution preferred by the NZTA.  In contrast, an additional crossing has a number of opportunities that cannot 

be delivered by replacing the AHB with a new crossing .  Therefore, the NZTA has chosen to supplement the 

AHB with an additional crossing  as i ts preferred solution . 

3.4  Project Objective s  

As part of the 2008 AWHC Study, the NZTA and KiwiRail developed objectives for an AWHC.  In response to the 

problem defined in Section 2  and an additional crossing as the preferred solution to this problem , the NZ TA 

determined that the objectives are still relevant for this Project.   

The NZTAõs objectives for the AWHC Project are:  

ôTo contribute to an affordable, integrated, safe, responsive, and sustainable land transport system within the 

Auckland Region  by pro viding a cross - harbour motorway route between the CMJ and Esmonde Road that will:  

Encourage economic development and facilitate growth in line with the strategic land use objectives of the 

ARGS; 

Improve cross - harbour accessibility and reduce the barrier ef fect of the Waitemata Harbour;  
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Provide an additional transport route to the existing AHB to provide a more resilient network and reduce 

risks associated with concentrating a high proportion of cross - harbour capacity on a single route;  

In conjunction with o ther harbour crossings, improve opportunities for cross - harbour accessibility for all 

modes, including commercial and general road traffic, passenger and rapid transport, walking and 

cyclingõ. 

KiwiRailõs particular objectives for the AWHC Project  are:  

ôTo establish and maintain safe and efficient rail passenger transport services within the Auckland Region  by 

providing a cross - harbour rail route between Gaunt Street and Akoranga Station that will:  

Encourage economic development and facilitate growth in line  with the strategic land use objectives of the 

ARGS; 

Provide for improved cross - harbour accessibility and reduce the barrier effect of the Waitemata Harbour;  

Provide greater opportunity for the development of a rail network on the North Shore connecting wi th the 

Auckland Isthmus;  

Allow for stations which are easily accessible and serve the needs for existing and future communities;  

Contribute to providing a more resilient cross - harbour transport network and reduce risks associated with 

concentrating a high proportion of cross - harbour capacity on a single routeõ. 

3.5  National and Regional Transport Documents  

NZTAõs objectives align with national and Regional policy documents .  The key documents are discussed 

below.   

3.5.1  Government Policy Statement on Land Transport  Funding 2009/10 ð 2018/19  

The GPS sets out the governmentõs priorities for expenditure from the National Land Transport Fund over the 

next 10 years.  It is the main guiding document by which the Government can ensure that the land transport 

funding syste m focuses on the priority of generating economic growth and productivity. The GPS will ensure 

the use of land transport funding does so by directing investment into high quality infrastructure projects and 

transport services that encourage the efficient mo vement of freight and people.   

The GPS identifies that the Government wishes to see the following specific outcomes that contribute to 

economic growth and productivity:  

¶ Improvements in the provision of infrastructure and services that enhance transport ef ficiency and 

lower the cost of transportation;  
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¶ Better access to markets, employment and areas that contribute to economic growth; and  

¶ A secure and resilient transport network.  

As set out in Section 2, without an AWHC, the Auckland transport network will p lace increasing constraints on 

growth and productivity of the Region  and adjoining regions that rely on the transport of goods to and from 

Auckland .  Therefore, an AWHC would specifically address the outcomes sought by the GPS.   

3.5.2  National Infrastructure Pl an, March 2010  

The National Infrastructure Plan outlines the infrastructure challenges facing New Zealand, outlines the 

Government's infrastructure priorities and describes the planned investment to address these. The plan 

contributes to the Governmentõs commitment to build better infrastructure to ensure that New Zealand can 

achieve higher levels of economic growth. It identifies the AWHC as a large transport investment that will be 

investigated and (if acceptable) considered for inclusion in the Regional and National Transport programmes 

beyond 2012 32 . 

3.5.3  Auckland Regional Land Transport Strategy 2010 - 2040  

The ARLTS is a statutory document prepared under the LTMA. The ARLTS sets the direction for the Regionõs 

transport system for the next 30 years. The strate gy identifies the actions, policies, priorities and funding 

needed to achieve a land transport system that enhances the Auckland Region.  The ARLTS was release d at the 

same time as the ARGS and is a key mechanism in the implementation of the ARGS.   

The ARLTS notes that concentrating growth and high trip generating activity in centres and corridors, linked by 

high frequency public transport corridors and good walking and cycling connections where appropriate, allows 

people to access opportunities with less n eed for travel, and improve s the feasibility of public transport.  

The RLTS recognises that an important element in planning for the future of Aucklandõs transport network is 

the protection of the route for an additional crossing of the Waitemata Harbour.  The ARLTS identifies the 

AWHC as an activity of high regional significance. 33   

3.5.4  National State Highway  Strategy, June 2007  

The National State highway  Strategy (NZSHS) takes a 30 - year view and provides a link between the NZTS, the 

Land Transport Management Ac t 2003 (LTMA) (and other legislation) and NZTA's (formerly Transit) plans and 

policies and the State highway  Forecast. It also addresses the need for integration between State highway  

planning and local land use and multi - modal transport planning. It recog nises that highways must respond to 

differing and sometimes conflicting expectations. The NZSHS sets out the strategy for managing the capacity 

and levels of service on State highway s in areas experiencing substantial population growth (such as 

Auckland).  

                                                   

32  Page 33, National Infrastructure Plan , March 2010  

33  Page9, Land Use Report , Network Plan, Date.  
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PART B ð  DEVELOPMENT AND EVALUATION OF  

THE LONG LIST OF OPTIONS 
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4.  Introduction  to the Development and Evaluation of the Long List 

of Options  

This section of the FASR describes the study area (including the constraints and opportunities within this) a nd 

outlines Guiding Project Principles that directed the Form Assessment Study. A description of the methodology 

used to shortlist options is provided followed by a discussion and analysis of the results and decisions made 

during option developm ent and eva luation. The section  should be read alongside the Options Short Listing 

Workshop Results (including the long list of assessment criteria) attached as Appendix C . 
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5.  The Study Area  

The study area as defined by the NZTA and KiwiRailõs AWHC objectives extends from the SH1 / Esmonde Road 

Interchange  on the North Shore to the locality of the Cook St reet / Wellington St reet  interchange s on SH1, and 

the SH16 links in Auckland City (i.e. the CMJ).  The indicative extent of this  study area is shown in Figure 5.1.  

5.1  Sector Descriptions  

For the purpose of this FASR, the study area is divided into a Northern Sector, Central Sector and Southern 

Sector as follows:  

Northern Sector:  Located on the North Shore, extending from the SH1 / Esmonde Road Interchange  in the 

north to S tokes Point / Northcote Point in the south;  

Central Sector:  Encompasses the Waitemata Harbour, extending from the end of Northcote Point, on the 

North Shore to the coastal edge of Auckland City ;  

Southern Sector:  Encompasses the areas above Mean High Wate r Springs (MHWS) extending from Westhaven 

Drive and Wynyard Quarter in the north to the locality of the CMJ in Auckland City.  
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Figure  5.1 : Study Area M ap 
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5.2  Study Area Constraints and Opportunities  

There are a number of existing constraints and opportun ities within the area that direct the way in which an 

AWHC can achieve the NZTAõs objectives along with the relevant objectives and policies of national and 

regional documents.  The existing constraints and opportunities within the study area are set out i n detail in 

Appendix A  and summarised in Tables 5.1 and 5.1.  Appendix A should be referred to for a detailed 

discussion.  

The existing constraints and opportunities that have the greatest  influence on the construction and operation 

of an AWHC in this area have been identified as:  

Westhaven Marina/Westhaven   

The marina is one of the largest marinas in the southern hemisphere with a total of 1,814 pile and swing 

moorings. It supports significant marina based activity including charter businesses, commercial and retail, 

and public fa cilities (e.g. boat ramp). The m arina is synonymous with Aucklandõs identity as the City of Sails.  

Westhaven Marina/Westhaven  presents a constraint within the area.  

Auckland Harbour Bridge  

The AHB, which opened in 1959 , is the o nly crossing of the Waitemata Harbour near the CBD.  The AHB 

currently accommodates eight lanes of traffic. The AHB does not have any formal heritage protection (under 

the NZHTP schedules or District Plans) it has engineering heritage significance. The NZTAõs long - term  

aspirations for the AHB focus on managing the main structure and extension bridges  so that they will continue 

to provide the connectivity  needed to cater for all vehicles crossing the harbour . 

The AHB represents both a constraint (dictates br idge clearances and has value as a landmark) and an 

opportunity (with the a bility to use AHB capacity for walking/cycling, general traffic and passenger transport ).   

Wynyard Quarter  

Wynyard Quarter is a 35ha area of land which forms a strategic part of t he Cityõs vision for the Waterfront.  A 

Council led plan change will allow significant development in the area , involving office, residential 

accommodation, retail and marine uses, and open space. The proposed plan change seeks to implement up to 

approxima tely 700,000m 2 gross floor area of development. The western edge of the Wynyard Quarter has been 

allocated for the superyacht industry and construction of the first  berths is currently underway. Wynyard 

Quarter  and the superyacht berths represent a constra int.  

Navigation Clearances  

Navigation clearances for any over water structures are dictated by the existing clearance of the AHB (which at 

its highest level is 41m above MHWS) and, for any structures to the east of Wynyard Wharf, the clearance 

required for  superyachts that use the existing and proposed facilities around Wynyard Quarter.  Navigation 

clearances represent a constraint and are reflected as a design parameter.   
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St Marys  Bay and Northcote  Residential areas and other residential areas  

Within the study area, the residential areas of St Marys Bay and Northcote are the main residential areas . There 

are several areas of residential development associated with mixed use development.  These include the 

Beaumont residential apartments and the future resi dential apartments within Wynyard Quarter.  The 

residential areas represent a constraint.   

Victoria Park and surrounding areas  

There are several areas of open space within the northern and southern sectors.  The most significant of these 

is Victoria Park  which is one of the few large areas of open space in this part of the city.  The Park and its 

surrounds contain a number of heritage features and buildings including the Victoria Park Markets, the Rob 

Roy Hotel, scheduled trees, Campbell Free Kindergarten .  Victoria Park and the heritage features in the 

surrounding area represent a constraint.   

Existing transport network  

The existing transport network includes Victoria Park tunnel (currently under construction), the Victoria Park 

Viaduct, State highway co rridor and its connections, and local roads.  These represent both constraints (e.g. 

CMJ), opportunities (e.g. Victoria Park Viaduct) and set the design parameters for connectivity.  

Landscapes and Viewshaft s 

Protected volcanic viewshafts are located in eac h of the three sectors. Along Shoal Bay an area of outstanding 

landscape value is identified and an area of regionally significant landscape is associated with Northcote Point. 

These represent constraints.  

The above opportunities and constraints and other  feat ur es of the area are summarised in the tables below.  
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Table  5.1 : Existing Opportunities  

Category  # Feature  Opportunity  Project Response  

Transport  O1 AHB Existing capacity available for 

reallocation as part of 

Project . 

Ability to use AHB capacity 

for walking/cycling, general 

traffic and passenger 

transport.  

O2 VPT Existing structure can provide 

northbound capacity.  

Incorporate into design.  

O3 Rail alignment  Ability to protect and future 

proof the rail network as part 

of AWHC Project  

Identify r ail alignment as 

part of Project . 

O4 Provide separate 

structure for road 

traffic.  

Opportunity to provide 

increased resilience.  

Identify an alignment for a 

separate harbour crossing.  

O5 Connections  Enhance connections for 

freight and travellers between  

the north and south.  

Design of connections in 

northern and southern 

sector to provide full 

connectivity.  

Land use  O6 Land use 

intensification and 

agglomeration  

Ability for land use 

intensification around 

improved access.  

Facilitat e economic growth.  

 

Table  5.2 : Existing Constraints  

Category  # Feature  Constraint  Key effects  

Land Use  C1 Residential areas of 

Northcote, St Marys  

Bay, Freemanõs Bay, 

Beaumont  Quarter 

residential apartments.  

Areas of  community 

assembly.  

Residential areas. Beaumont 

Quarter f açade also 

protected.   

Proximity of alignment 

(noise, air quality, visual), 

construction.  

C2 Sulphur Beach Reserve, 

Stokes Point Reserve, 

Victoria Park   

Active and passive recreation 

and community focal areas.  

Alignment location, 

mitigation/replaceme nt of 

open space.  
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Category  # Feature  Constraint  Key effects  

C4 Wynyard Quarter  Area identified for strategic 

redevelopment ð open space, 

residential/commercial and 

marine.  

Proximity of alignment 

(noise, air quality, visual),  

Marine  C5 Northcote Mooring 

area, Westhaven 

mooring area.  

Boat moori ng area.  Alignment, continued use.  

C6 Boat ramps -  Sulphur 

Beach, Z- Pier. 

Access for recreational 

boating  

Loss of public facilities, 

mitigation/replacement of 

access 

C7 AHB navigation 

channel  

Access to upper Waitemata 

Harbour  

Ensure bridge clearance 

heights and fairway channel 

are maintained.  

C8 Westhaven Marina  Navigation channel, 

breakwater, boat berths, 

piers, charter facilities, 

marine industries and 

associated land based 

commercial facilities.  

Maintain navigation 

clearance for boats.  

Bridge c learance, alignment, 

construction methods, 

mitigation.  

C9 Super Yacht Berths  Area under construction for 

super yacht berthage.  

Bridge clearance, alignment, 

construction methods, 

mitigation.  

Transport  C10  Victoria Park Tunnel , 

Victoria Park Viaduct , 

Victoria Park West  and 

Central Motorway 

Junction  

Existing transport 

infrastructure.  

Capacity, alignment, 

construction methods.  

C11  Shelly Beach Road, 

Curran Street, 

Fanshawe Street, Cook 

Street  and Wellington 

Street  

Existing CBD connections 

from the AHB  

Constrains PT connections 

to the CBD  

C12  Westhaven Drive  Access to Westhaven.  Reinstatement  following 

construction .  

Soils  C13  Tauranga Group 

Alluvium deposits  

Soft marine sediments  Alignment location, 

construction methods.  

C14  Construction fill o r 

historic reclamation  

Unspecified material.  Construction methods, 

potential contamination.  
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Category  # Feature  Constraint  Key effects  

Contaminate

d land and 

groundwater  

C15  Barryõs Point historic 

landfill, Freemans Bay 

reclamation area.  

Contaminated soil also 

resulting in contaminated 

groundwater.  

Construction cost and 

methodology.   

Geological 

heritage  

C16  Volcanic features -  

Onepoto Crater and 

Tuff Farm Crater  

Geological significance ð 

District and Regional 

protection  

Alignment.  

Heritage  C17  Victoria Park, Rob Roy 

Hotel  Campbell Free 

Kinderg arten, Victoria 

Park Market  

Heritage and archaeological 

sites (District, New Zealand 

Archaeological Association 

and NZHPT protection)  

Alignment, construction 

methods, remediation  

Landscape 

and visual  

C18  Volcanic viewshafts  

landscapes of 

outstanding an d 

regional significance ð 

Shoal Bay and 

Northcote Point.  

Protection of key views of 

volcanic cones (including Mt 

Eden,  North Head and 

Rangitoto)  

Location of structures 

relative to viewshafts and 

landscapes.  

Ecology  C19  Shoal Bay (marine and 

land areas) , Sulphur 

Beach, Tank Farm 

Crater.  

Sites of ecological 

significance and habitat to 

nationally vulnerable species.   

Alignment, construction 

methods.  

Air quality  C20  Air quality 

management area  

(AQMA) ð seaward 

environments of the 

northern sector and 

land ward extent of the 

northern and southern 

sectors.  

Management of vehicle 

emissions.  

Identify air quality 

management measures and 

any mitigation required.   

5.3  Guiding Project Principles  

For an AWHC to meet the objectives set out in Section 3.3 above, it is i mportant that the development and 

evaluation of options is informed by the particular constraints and opportunities within the area of study.  

Therefore, Guiding Project Principles have been developed to inform this process.  These include the scope and 
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design assumptions in Appendix B  and are set out in Table  5.3.  The discussion of how these Principles have 

informed the option development and evaluation process is set out in Chapter 6.   

Table  5.3 : Guiding Project Principles  

Guiding 

Principle  

Description  Constraints and 

opportunities the 

principle addresses  

GP1 Rail is to be included within the options, but it is recognised that rail 

is not the primary driver in determining option form because of the 

need to provide for flexibility in the timing of the pr ovision for rail.  

O3 

GP2 Maximising connectivity in the north to provide connections to the 

CBD and south.   

O1, O5, O6 

GP3 Bridge or tunnel options must be able to be constructed and operated 

in a way that provides flexibility within the transport netwo rk.  

O1, O2, O3, O4  

GP4 New capacity is to be achieved by utilisation of the AHB for a 

combination of bus rapid transit, walking, cycling and general traffic.  

O1, O3, C10, C11  

GP5 Significant adverse land use effects within the study area must be 

minimise d, particularly in relation to: Westhaven Marina and 

associated marina industry activity (i.e. super yacht industry); and 

Wynyard Quarter.  

C1, C2, C3, C4, C5, C6, 

C7, C8, C9, C10, C11, 

C12, C13, C14, C15, 

C16, C17, C18, C19, 

C20  

GP6 Consideration should be given to optimising design and construction 

methodologies through the northern sector of the study area by:  

¶ minimising the extent and potential impacts of reclamation on 

the harbour; and  

¶ minimising or avoiding effects on Shoal Bay and the 

surrounding ec ological area including the NZ Dotterel 

shorebird nesting and bre eding areas.  

C4, C5, C6, C8, C9, C16, 

C19  

GP7 Minimising, avoiding or mitigating environmental effects on sensitive 

receivers (i.e. residential properties) is an important Project  driver.  

C1, C4, C8  

GP8 Maximising potential economic benefits (including agglomeration 

benefits associated with potential options) is an important Project  

driver.  

O6 
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Guiding 

Principle  

Description  Constraints and 

opportunities the 

principle addresses  

GP9 The development of options must maximise the ability to give effect 

to the objectives of the p rinciples of the LTMA, including:  

¶ assisting economic development;  

¶ assisting safety and personal security;  

¶ improving access and mobility;  

¶ protecting and promoting public health; and  

¶ ensuring environmental sustainability.  

O1- O6 
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6.  Methodology  for Developmen t and Evaluation  

As demonstrated by Figure 6 .1 the AWHC short listing process was undertaken in three stages:  

¶ Stage 1: Development of Long List Options and Assessment Criteria;  

¶ Stage 2: Evaluation of the Road Component of Options; and  

¶ Stage 3: Evaluatio n of Combined Road and Rail Options.  

During the short listing process tunnel options were evaluated separately to bridge options (i.e. they were not 

assessed against each other) to enable at least one tunnel and one bridge to be carried through to the 

sho rtlist. This allowed for a robust Business Case to be developed that could compare different crossing forms.  

The Project Team recognised that rail was a relatively static component of a crossing form. In accordance with 

guiding principle GP1 it was recogni sed that rail is not the primary driver in determining option form because 

of the need to provide for flexibility in the timing of the provision for rail. On this basis options were initially 

evaluated without the rail component.  

The methodology followed d uring each stage of the short listing process is described below.  The conclusion of 

this process resulted in two options being ôdefinedõ to reflect a tunnel option and a bridge option, each with 

various attributes that reflect guiding project principles, b ut do not preclude further redesign and refinement. 

The defined options do not exclude a particular tunnel or bridge, but uses defined attributes to reflect an 

optimal bridge and an optimal tunnel with elements that help distinguish between the two forms.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 45  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

 

Figure  6.1 : AWHC Short Listing Process  
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6.1  Stage 1: Development of Long List Options and Assessment Criteria  

Stage 1 of the short listing process involved the development of options and assessment criteria as two parallel 

processes. The details of these p rocesses are outlined below.  

6.1.1  Development of Long List Options  

The option development process involved  ôoptioneeringõ to enable the identification of a long list of options. 

This process entailed :  

¶ A review of previous available studies;  

¶ Identification of different forms of tunnel and bridge harbour crossings, potential mainline alignments 

(including bridge landing locations) and rail and road combinations that would be consistent with the 

guiding Project principles, as well as identification of some key de sign aspects such as tunnel vent 

stacks, mainline and AHB connections and reclamation;  

¶ A high level assessment of mainline geometrics using standards adopted for the NoRs concept design; 

and  

¶ A high level constructability assessment to identify constraints  that could preclude construction.  

Design and scope assumptions formulated at a prior workshop (see Appendix C  for workshop details) were 

adopted for the purposes of focusing decision making during this process.  

6.1.2  Development of Assessment Criteria  

In paral lel with development of options, Stage 1 of the short listing  process also involved the development of 

assessment criteria  as part of a multi - criteria evaluation system .  

6.1.2.1  Categories of Assessment Criteria  

In considering guiding Project principles, constrai nts, operational and engineering requirements and previous 

AWHC studies  a long list of assessment criteria were initially developed that encompassed three categories of 

criteria:  (1) consentability; (2) constructability; and (3) operability (see Appendix C ). This long list of criteria 

were then refined for the purposes of evaluating long list options. The categories of criteria that developed 

during this process are discussed below.  

6.1.2.1.1  Consentability  

The consentability criteria relate to the consenting risk as sociated with an option or the actual and potential 

effects of an option. They encompass land use, visual/ landscape, social/ community and environmental 

matters. The specific consentability criteria adopted for the purpose of the AWHC Short Listing  Process 

(through the refinement of the long list of assessment criteria attached within Appendix C ) are set out in 

Table  6.1 below:  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 47  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

 

Table  6.1 : Refined Consentability Criteria  

Consentability Criteria  

Degree of long - term  impacts on the function and viability of business areas  

Degree of long - term  impact on social and community infrastructure  

Amount of land acquisition required  

Degree of disruption to residential and business areas during construction  

Degree of long - term  impact on access to and along the coast  

Degree of seabed disturbance associated with excavation and the marine disposal of sediments  

Degree of impact on marine ecology  

Degree of reclamation required for construction and operation  

Degree of long - term  impact from noise and vibration  

Degree of  impact on archaeological and cultural sites, scheduled buildings and scheduled trees  

Degree to which the option results in increased air contaminant loads in proximity to sensitive land uses  

Degree of impacts on views  

Degree to which the option contri butes to sense of place and/or identity/ impacts on amenity values  

6.1.2.1.2  Constructability  

The constructability criteria relate to the ease or difficulty of construction of an option. They encompass 

construction feasibility and complexity, traffic management, an d infrastructure services protection and 

relocation. The specific constructability criteria adopted for the purpose of the AWHC Short Listing  Process 

(through the refinement of the long list of assessment criteria attached within Appe ndix C ) are set out in  

Table  6.2.  
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Table  6.2 : Refined Constructability Criteria  

Constructability Criteria  

Degree to which the option m inimises impacts on existing structures  

Degree to which the option minimises  removal of excavated material from site and disposal  

Degree to which the option r educes vulnerability to geotechnical risk  

Degree to which the option minimises extensive ground improvement  

Degree to which the option minimises c omplexity of construction (central sector)  

Degree to which the option minimises complexit y of construction (southern sector)  

Relative robustness of construction plant methodologies  

Degree to which the option minimises programme cost and risk  

Degre e to which the option minimises c onstruction cost  

6.1.2.1.3  Operability  

The operability criteria relate to the operational aspects of the options. They encompass all components of 

network resilience, being diversity, redundancy, safety and security. The specific operability criteria adopted 

for the purpose of the AWHC Short Listing  Process (through the refin ement of the long list of assessment 

criteria attached within Appendix C ) are set out in Table 6 .3 below:  

Table 6.3 : Refined Operability Criteria  

Operability Criteria  

Which option h as a shorter recovery time after incident  

Degree to which the option r edu ces the potential for vehicle accidents between SH1/ Northcote Road 

Interchange  and CBD/ CMJ and has lower vulnerability to incidents  

Degree to which the option provides for hazardous goods vehicles  

Which option has a  shorter average outage duration for maintenance over operational life  

Degree of  travel time savings between SH1/ Northcote Road Interchange  and CMJ 
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Operability Criteria  

Degree of  travel time savings between SH1/ Northcote Road Interchange  and CBD 

Degree to which the option i mproves separation of CBD local tra ffic and new motorway crossing through traffic  

Degree to which the option i mproves efficiency and reliability of freight/ commercial traffic movements to Port 

and business zones  

Degree to which the option p rovides ability to maintain CBD/ motorway connec tions in event of incident/ 

maintenance on the AHB and approaches  

Degree to which the option p rovides for utility services  

Degree to which the option p rovides flexibility for changes in passenger transport routes and future proofs the 

network considering  future changes to transport network  

6.1.2.1.4  Economic and Funding  

A set of economic and funding drivers were also identifi ed. These are set out in Table 6 .4 below:  

Table  6.4 : Economic and Funding Drivers  

Economic and Funding Drivers  

Degree to which the option im pact on local d evelopment  

Relative c ost difference of Land Purchase and reclamation  

Relative cost difference for c apital cost (qualitative)  

Relative cost difference for o perational cost (qualitative)  

Difference in r isk rating (for financing purposes)  

 

6.1.2.2  Lists of Assessment Criteria  

Two separate lists of different criteria were formed using the consentability, constructability and operability 

criteria listed above (see the Option Short Listing  Workshop Results attached as Appendix C).  One list was 

develop ed for the purposes of evaluating (and differentiating) bridge options. The other list was developed for 

the purpose of evaluating (and differentiating) tunnel options. Each list incorporated a combination of 

consentability, constructability and operabilit y criteria, but only included criteria from each of these categories 

that assisted to differentiate the options (i.e. some criteria assisted to differentiate tunnel options, but did not 
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assist to differentiate bridge options and vice versa). The Economic a nd Funding Drivers were retained as a 

separate standalone list of criteria for the purposes of testing long listed options comparatively in terms of 

cost and wider economics.   

6.2  Stage 2: Evaluation of the Road Component of Options  

The second stage of the sh ort listing process involved the evaluation or comparative ranking of the road 

component of each option using a multi - criteria evaluation system. The road component of the options was 

also ranked comparatively against the economic and funding drivers as pa rt of this process.  

6.2.1  Ranking System  

In assessing the options against the consentability criteria, options were ranked in terms of the degree of 

effects using the ranking system shown in Figure 6.2.  

PP 
Significant Positive Effect: The option offers signific ant opportunities to improve the environment 

or results in a significant positive effect on the environment.  

P 
Potential Positive Effect:  The option offers an opportunity to improve the environment or results in 

a positive effect on the environment.  

O 
No more than minor adverse effect: The option has a no more than minor adverse effect on the 

environment without mitigation.  

X 
Adverse environmental effect:  The option has adverse effects on the environment, but these 

effects may be mitigated.  

XX 
Significa nt adverse environmental effect:  The option has a significant adverse effect on the 

environment and there is limited ability to mitigate these effects.  

F 
Fatal Flaw: The option has a significant adverse effect on the environment that cannot be avoided 

or mitigated.  

Figure  6.2 : Consentability Ranking System  

Options were ranked either positively or negatively against the constructability and operability criteria using 

the ranking system shown in Figure 6.3.  
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PP 
Strongly supports criteria:  The option ful ly supports the criteria.  

P Supports criteria: The option supports the criteria however there is an opportunity for measures 

to be introduced that would enable the option to better meet the criteria.  

O 
Partially supports criteria:  The option neither su pports nor does not support the criteria.  

X Does not support criteria: The option does not support the criteria but there is an ability to 

manage or overcome the issue.  

XX Strongly does not support criteria: The option does not support the criteria and there is limited 

ability to manage or overcome the issue.  

F Fatal Flaw: The option does not support the criteria and there is no ability to manage the risk or 

any engineering solution that would enable the option to overcome the issue . 

Figure  6.3 : Constr uctability and Operability Ranking  

6.3  Stage 3: Evaluation of Combined Road and Rail Options  

The final phase of the AWHC short listing process involved an assessment of combined road and rail options 

against assessment criteria. To facilitate this evaluation p rocess, all the consentability, constructability and 

operability assessment criteria outlined in Section 6.1.2. 1 were combined. This provided a robust set of criteria 

from which to assess combined road and rail options with both bridge and tunnel component s. The same 

ranking system outlined above was used to assess the combined road and rail options against each category of 

criteria.  
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7.  Outcomes of Long List Option Development  

The decisions and outcomes of the long list options development process underta ken by the Project Team 

during S tage 1 of the short listing process are outlined below.  

7.1  Optioneering  

During the optioneering phase (as described in Section 6.1.1  above), the Project Team identified a long list of 

options, each of which had road and rail compon ents. These options were identified in considering possible 

route alignments as well as road and rail forms. The critical thinking undertaken during optioneering is 

outlined below.  

7.1.1  Option Alignment  

The Project Team identified possible road and rail route alignments for an AWHC that could be constructed 

within the constraints of the study  area (study  area constraints are  set out in Table  5.2). Key considerations 

leading to the identification of possible alignments were motorway g eometrics and constructabili ty.  

7.1.1.1  Road Alignment  

The Study Scope Assumptions (see the Engineering Design Methodology attached as Appendix B) required a 

route through the study area for the road component of options that connected the Northcote Road 

Interchange  in the north and the CMJ in the south. A mainline connection at the Onewa Road Interchange  was 

also included as part of the options because this would maximise connectivity between the north, the CBD and 

the south (in ac cordance with guiding principle  GP2).  

7.1.1.1.1  Tunnel Options  

It was not necessary to consider option alignments through the northern sector  as part of the optioneering 

process, as this route resulted in a relatively fixed alignment through the northern sector of the study area. 

That is, all options maximised mainline and A HB connections in accordance w ith guiding project principle  GP2 

and were aligned to a common design north of the Onewa  Road Interchange . 

In considering route alignments through the central sector  of the study area, the Project Team determined that 

tunnels  should follow the most direct route because this would reduce the length of tunnel infrastructure 

required. These routes were identified as routes through the centre of the central sector, either on, or west of 

the NoRs alignment.  

In considering route al ignments for options through the southern sector , the Project Team identified two 

possible alignments: one through Victoria Park to the CMJ; and the other to the west of Victoria Park (through 

the Gasworks site) to the CMJ. These alignments were identified  as they largely avoided the geometric and / or 

constructability constraints associated with placing mainline routes under Victoria Park.  
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7.1.1.1.2  Bridge Options  

For the same reason as outlined for  the tunnel options in Section 7 .1.1.1.1 above it was not necessary  to 

consider option alignments through the northern sector  as part of the optioneering process.   

Key considerations in identifying route alignments through the central sector  of the study area included:  

¶ Navigation clearance, which governed the height of the bridge;  

 

¶ Where a route would or could land within the northern and southern sectors;  

¶ The amount of reclamation (that is impacts on the harbour and access to the coast); and  

¶ Impacts on existing and proposed facilities at Westhaven Marina and Wynyard Quarter in terms of 

marine and boating activities (including marina and super yacht berths) and land development.  

The NoRs alignment from the 2008 study identified bridge options landing in the southwest corner of Wynyard 

Quarter (i.e. in accordance with Option 2B from the 2008 study). Option 2B did not provide the AHB/ CBD 

connectivity required for this study, such that in considering bridges within this general alignment the Project 

Team investigated the merit of refining this landing location. The Proje ct Team determined that a landing point 

further to the west in the vicinity  of Z - Pier would optimise the degree of clearance from Wynyard Quarter 

whilst still remaining clear of the main body of finger berths within Westhaven Marina. In maintaining these 

clearances adverse effects on both Westhaven Marina and Wynyard Quarter (including the marine industry 

precinct and proposed super yacht facilities) could best be avoided. This approach was consistent with the 

guiding principle of minimising land use impact s (GP5). In addition, the Z - Pier landing location allowed VPT to 

be used for the mainline northbound.  Alignments closer to Wynyard Quarter required a significant part of the 

VPT floor and the trench eastern wall to be removed which had constructability is sues.  The Z - Pier landing 

location enabled the use VPT and ensured only minimal changes to the VPT structure would be required. 

Consequently, the Z - Pier landing location influenced the alignment of bridge options through the central 

sector that were carrie d through as long list options.  

The Project Team also considered bridge route alignments at the extremities of the central sector of the study 

area. These included a route alignment parallel to the AHB (at the western edge of the study area) and a route 

alignment to the east of the NoRs alignment (landing within Wynyard Quarter). The Project Team decided 

alignments at the extreme edges of the study area would be inconsistent with guiding principle GP5,  which 

sought to minimise land use impacts. Such alignme nts were not optimal in terms of reducing route length  and 

would likely generate significant land use effects in relation to impacts on Wynyard Quarter and W esthaven 

Marina (including the yacht c lubs, car parking, restaurant and other facilities) as well a s consequential effects 

on the harbor as a result of the reclamation required to replace lost facilities, with no corresponding benefits 

identified. Consequentially, bridge options at the extremities of the study area where not carried forward to 

the long list.  

Notwithstanding this, an analysis of an option with a route alignment at the western edge of the study area 

(i.e. parallel to the AHB) was undertaken (upon request by the NZTA) in parallel to the options short listing  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 54  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

process (see the Parallel Bridge  Technical Paper attached as Appendix D ). In summary, such an option was 

identified as resulting in:  

¶ Significant adverse effects on the long - term  functionality and viability of the Westhaven Marina where 

the options alignment traverses the area of finger b erths and marina facilities within the main body of 

the marina;  

¶ Significant consequential adverse coastal and ecological effects on the harbour itself where the marina 

needed to be substantially re - built elsewhere within the harbour; and  

¶ The loss of the o pportunity to design a bridge option that has the potential to contribute ôsense of 

placeõ and develop ôlandmarkõ status, given the proximity to the AHB. 

An analysis of route alignments at the eastern edge of the study area (i.e. through Wynyard Quarter) w as also 

undertaken (upon request by the NZTA) in parallel to the options short listing  process (see the Wynyard 

Quarter Impacts Technical Paper attached as Appendix D ). In summary alignments along the eastern edge of 

the study are identified as having:  

¶ Opp ortunity costs associated with bridge or tunnel footprints;  

¶ Potentially significant adverse effects on the ability to realise the vision and master plan for 

Aucklandõs waterfront; 

¶ Potentially significant adverse effects on the marine industry;  

¶ Significant adverse severance effects on  Wynyard Quarter and the wider waterfront; and  

¶ Significant adverse effects on commercial value of Wynyard Quarter, including reduced prices for 

residential and commercial property and reductions in the amount of available recr eational space.  

In considering route alignments for options through the southern sector , the Project Team identified two 

possible alignments: one through Victoria Park to the CMJ; and the other to the west of Victoria Park (through 

the Gasworks site) to th e CMJ. These alignments were identified as they largely avoided the geometric and / or 

constructability constraints associated with placing mainline routes under Victoria Park.  

7.1.1.2  Rail Alignment  

The Study Scope Assumptions (see the Engineering Design Methodol ogy attached as Appendix B) required a 

rail crossing to connect to Akoranga Station (in the north) and a potential station at Gaunt Street (in the south). 

The NoRs concept design provided an optimum alignment for rail tunnels  as it was a direct route acros s the 

harbour between these two stations. The optimum alignment for rail bridges  was identified to follow that of 

the road bridge because this would minimise visual impacts and disruption to harbour navigation.  
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7.1.2  Option Form  

The Project Team identified poss ible road and rail forms for an AWHC that could be constructed within the 

constraints of the stu dy area ( study area constraints are set out in Table 5.2 ). 

7.1.2.1.1  Road Form  

In accordance with the Study Scope Assumptions set out in the Engineering Design Methodolog y attached as 

Appendix B) tunnel and bridge forms were identified that could accommodate six lanes of road (three in each 

direction) through the central sector of the Study area. In addition different road forms for the land based 

sections of the route a li gnment were also considered.  

7.1.2.1.2  Tunnel Options  

Bored and immersed tube tunnels were identified as two tunnel forms that could be constructed through the 

central sector  of the study area (i.e. across the harbour). Both tunnel forms were carried through to the  long 

list of options.  

A single bored tunnel was considered as an option, but dismissed by the Project Team because current TBM 

technology does not provide for a tunnel size sufficient to accommodate the requirement for six lanes of 

traffic.  

Three two lan e bored tunnels were also considered as they would provide for a contra - flow arrangement in the 

peak period. Such an option was identified as being more costly than two bored tunnels with three lanes in 

each direction given the additional costs associated with constructing and operating a third tunnel. The option 

was discounted because of the additional cost and because the Project Team saw no real benefit in a contra -

flow provision for the mainline.  

Double deck bored tunnels were considered as a possible tunnel option. The Project Team discounted the 

double deck bored tunnel because current TBM technology does not provide for a tunnel size sufficient to 

accommodate the requirement for six lanes of traffic within this tunnel form. In addition, the re are als o 

difficulties  connecting double deck tunnels  back into the roading network . 

On this basis all tunnel options carried forward to the long list comprised either: two separate bored tunnels 

(with three lanes each); or a single immersed tube (with three lanes  in each direction) through the central 

sector.  

The Project Team identified bored and cut and cover tunnels as well as trenching and at - grade section of road 

as possible options to accommodate the road component of tunnel options within the  northern and so uthern 

sectors  of the study area. One or a combination of these forms was included as part of the tunnel options that 

were carried through to the long list.  
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7.1.2.1.3  Bridge Options  

Varied bridge forms through the central sector  were not considered during the long  list option stage of the 

process because it was recognised that this needed to be shaped by design constraints (i.e. navigational 

clearances) and would be controlled by the design process.  

The Project Team identified cut and cover tunnels, trenches and b ridge structures, as well as at - grade sections 

of road as possible options to accommodate the road component of bridge options within the  northern and 

southern sectors  of the study area. One or a combination of these forms was included as part of the bridg e 

options that were carried through to the long list.  

7.1.2.2  Rail Form  

In accordance with the Study Scope Assumptions set out in the Engineering Design Methodology attached as 

Appendix B) tunnel and bridge forms were identified that could accommodate two rail tra cks (one in each 

direction) through the Study area.  

The Project Team considered  a single deck combined road and rail bridge structure .  However, this was 

dismissed  because in order to provide for a symmetrical road configuration rail needed to be position ed in the 

centre of the bridge deck, making it both structurally and geometrically difficult to separate road and rail at 

their respective northern and southern sector landings. In addition, a single deck structure would not provide 

for the same level of c onstruction flexibility as two separate structures in the instance that the road component 

of the option was required ahead of the rail component. A double deck bridge structure, with road on the 

upper deck and rail on the lower deck was also considered, b ut dismissed by the Project Team for similar 

geometric and construction timing related reasons.  

The Project Team considered incorporating rail in a double deck bored tunnel beneath the deck of the road or 

alongside the road in a single immersed tube. The b ored tunnel option was discounted as current TBM 

technology does not provide for a tunnel size sufficient to accommodate the required number of traffic lanes 

and rail tracks. The immersed tube tunnel option was discounted as it was constrained by difficult ies in 

separating rail from road and would require a substantial casting dock. In addition both options (similar to the 

combined road and rail bridge option) offered less flexibility in the timing for construction to options with 

separate road and rail str uctures.  

Whilst the Project Team recognised that separate structures for road and rail also posed some geometric 

difficulties, they provided greater construction flexibility (in accordance with guiding principle GP3) than a 

single combined structure (i.e. rail could easily be constructed later without having to future proof the road 

crossing infrastructure for rail at the time of construction). Consequently, all options that were carried forward 

to the long list included rail as a separate bridge or tunnel structure.  
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7.1.3  Summary  

Eight options were identified for the long list, including four tunnel options and four bridge (or combined 

options). Each option followed one of the identified route alignments and included various combinations of the 

road and rail for m described above.  

7.2  Long  List Options  

Each of the eight options that were carried forward to the long list are described below and depicted in Figure 

7.1  and the drawings attached as Volume 2  (Drawings 60157303 ðTR-  003 to 60157303 ðTRð013).  Thereafter, 

the  attributes of ea ch option are set out in Table 7 .1.  

7.2.1  Option T1  

Option T1 comprises bored tunnels for road and rail (refer to Volume 2 , Drawing No. 60157303 ðTR-  006) .  

The road follows the NoRs alignment along the eastern side of the existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road enters two 

bored tunnels (three lanes in each tunnel) and crosses under the harbour on the NoRs alignment to Wynyard 

Quarter. The bored tunnel s traverse the southwest corner of Wynyard Quarter to Victoria Park before 

continuing in cut and cover tunnels and trenches to the CMJ,  

Rail is separated from road and follows the NoRs horizontal alignment between the Akoranga Busway Station 

and Wynyard Q uarter. It is at grade from a future Akoranga Station (Esmonde) to Sulphur Beach and then 

crosses under the harbour via two bored tunnels (one track in each direction) to a future train station at Gaunt 

Street in the Wynyard Quarter.  

7.2.2  Option T2  

Option T2 co mprises an immersed tube tunnel for road and rail (refer to Volume 2 , Drawing No. 60157303 ð

TR-  007) .  

The road follows the NoRs alignment along the eastern side of the existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area  to Northcote Point. At Northcote Point the road enters one 

immersed tube tunnel (three lanes in each direction) and crosses the harbour on the NoRs alignment to 

Wynyard Quarter. The route traverses the southwest corner of Wynyard Quarter and Victoria Park  in a cut and 

cover tunnels and trenches to the CMJ.  

Rail is separated from road and follows the NoRs horizontal alignment between the Akoranga Busway Station 

into Wynyard Quarter. It is at grade from a future Akoranga Station (Esmonde) to Sulphur Beach an d then 

crosses under the harbour via one immersed tube tunnel (one track in each direction) to a future train station 

at Gaunt Street in the Wynyard Quarter.  
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7.2.3  Option T3  

Option T3 comprises an immersed tube tunnel for road and rail (refer to Volume 2 , Drawin g No. 60157303 ð

TR-  008) .  

The road follows the NoRs alignment along the eastern side of the existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road enters one 

immersed tube tu nnel (three lanes in each direction) and crosses the harbour west of the NoRs alignment to 

the vicinity of Z - Pier. The road alignment joins the existing motorway at this point before traversing Victoria 

Park in cut and cover tunnels and trenches to the CMJ .  

Rail is separated from road and follows the NoRs horizontal alignment between the Akoranga Busway Station 

into Wynyard Quarter. It is at grade from a future Akoranga Station (Esmonde) to Sulphur Beach and then 

crosses under the harbour via one immersed tube tunnel (one track in each direction) to a future train station 

at Gaunt Street in the Wynyard Quarter.  

7.2.4  Option T4  

Option T4 comprises bored tunnels for road and rail (refer to Volume 2 , Drawing No. 60157303 ðTR-  009) .  

The road follows the NoRs alignmen t along the eastern side of the existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road enters two 

bored tunnels (three lanes in each tunnel) and crosses under the harbour wes t of the NoRs alignment to the 

vicinity of Z - Pier. The road alignment crosses under the existing motorway at this point before traversing the 

Gasworks site west of Victoria Park in cut and cover tunnels and trenches to the CMJ.  

Rail is separate from road and follows the NoRs alignment between the Akoranga Busway Station and Wynyard 

Quarter. It is at grade from a future Akoranga Station (Esmonde) to Sulphur Beach and then crosses under the 

harbour via two bored tunnels (one track in each tunnel) to a future  train station at Gaunt Street in the Wynyard 

Quarter.  

7.2.5  Option B1  

Option B1comprises a road bridge and immersed tube or bored tunnel for rail (refer to Volume 2 , Drawing No. 

60157303 ðTR- 010) .  

The road follows the NoRs alignment along the eastern side of th e existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road crosses 

the harbour on a bridge structure (1 track in each direction) generally following the NoRs alignment to the 

vicinity of Z - Pier. The bridge crosses the existing motorway at this point before traversing the Gasworks site 

west of Victoria Park to the CMJ.  

Rail is separated from road and follows the NoRs alignment between the Akoranga Busway Station and Wynyard 

Quar ter. It is at grade from Akoranga Station (Esmonde) to Sulphur Beach and then crosses under the harbour 
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via two bored tunnels or one immersed tube tunnel (one track in each direction) to a future train station at 

Gaunt Street in the Wynyard Quarter.  

7.2.6  Option  B2 

Option B2 comprises duplicate bridges for road and rail (refer to Volume 2 , Drawing No. 60157303 ðTR-  011) .  

The road follows the NoRs alignment along the eastern side of the existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road crosses 

the harbour on a bridge structure (3 lanes in each direction) generally following the NoRs alignment to the 

vicinity of Z - Pier. The bridge crosses the existing motorway at this point before  traversing the Gasworks site 

west of Victoria Park to the CMJ.  

Rail is separated from the road crossing and follows the NoRs alignment in the northern sector. It crosses the 

harbour on a bridge structure (1 track in each direction) adjacent to the road b ridge before diverging and 

descending to a future Gaunt Street Station in the Wynyard Quarter.  

7.2.7  Option B3  

Option B3 comprises a road bridge and immersed tube or bored tunnel for rail (refer to Volume 2 , Drawing No. 

60157303 ðTR-  012) .  

The road follows the NoRs alignment along the eastern side of the existing motorway from Esmonde Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road crosses 

the harbour on a bridge structure (3 lanes in each direction) west of the NoRs alignment to the vicinity of Z -

Pier. The road alignment joins the existing motorway at this point before traversing Victoria Park in cut and 

cover tunnels and trenches to the CMJ.  

Rail is separated from road and follows the NoRs alignment betw een the Akoranga Busway Station and Wynyard 

Quarter. It is at grade from Akoranga Station (Esmonde) to Sulphur Beach and then crosses under the harbour 

via two bored tunnels or one immersed tube tunnel (one track in each direction) to a future train statio n at 

Gaunt Street in the Wynyard Quarter.  

7.2.8  Option B4  

Option B4 comprises duplicate bridges for road and rail (refer to Volume 2 , Drawing No. 60157303 ðTR-  013) .  

The road follows the NoRs alignment along the eastern side of the existing motorway from Esmonde  Road 

Interchange  in the northern sector of the study area to Northcote Point. At Northcote Point the road crosses 

the harbour on a bridge structure (3 lanes in each direction) west of the NoRs alignment to the vicinity of Z -

Pier. The road alignment joins the existing motorway at this point before traversing Victoria Park in cut and 

cover tunnels and trenches to the CMJ.  
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Rail is separated from the road crossing and follows the NoRs alignment in the northern sector. It crosses the 

harbour on a bridge struct ure (1 track in each direction) adjacent to the road bridge before diverging and 

descending to a future Gaunt Street Station in the Wynyard Quarter.  
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Figure  7.1 : Long List Options 34  

 

Table 7.1 : Attributes of Lo ng List Options  

                                                   

34  This F igure has been developed from Drawings 60157303 ðTR-  003 to 60157303 ðTRð05). For detail and the relevant key, refer to the Drawings in Volume 2 .  
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OPTION  T1 T2 T3 T4 B1 B2 B3 B4 

Northern Sector  

Road and Rail Alignment  

Generally follows NoRs alignment  V V V V V V V V 

Road Connections  

Esmonde Road Interchange  to/from mainline and AHB  V V V V V V V V 

Onewa Road Interchange  to/from mainline and AHB  V V V V V V V V 

Central S ector  

Road Alignment  

Generally follows NoRs alignment  V V     V V 

West of NoRs alignment    V V V V   

Road  Form  

Bored tunnel  V   V     

Immersed tube tunnel   V V      

Bridge      V V V V 

Length  2.7km  2.1km  2.1km  2.6km  3.5km  3.5km  2.8km  2.8km  

Dimens ion  15.5m dia.  32x11m box  32x11m box  15.5m dia.  N/A  N/A  N/A  N/A  

Rail Alignment  

Generally follows NoRs alignment  V V V V V  V  

Generally follows bridge alignment       V  V 

Rail Form  

Tunnel  V V V V V  V  

Bridge       V  V 

Bored tunnel  V   V V  V  

Immersed tube tunnel   V V  V  V  

Length  4.2km  3.1km  3.1km  4.2km  4.2km  2.9km  4.2km  2.9km  

Dimension  6.9m dia.  13x11m box  13x11m box  6.9m dia.  6.9m dia.  N/A  6.9m dia.  N/A  

Southern Sector  

Road Alignment  

Traverses Victoria Park  V V V    V V 

Traverses Gasw orks site west of Victoria Park     V V V   

Road Compatibility with VPT  

North bound to AHB  V V       

Mainline north bound    V    V V 

AHB south bound to Cook Street     V V V   

Road Connections  

Fanshawe Street (Exit & Entry to & from AHB)  V V V V V V V V 

Wellington Street (entry to AHB)  V V       

Wellington Street (entry to mainline)    V V V V V V 

Cook Street (exit from AHB)  V V V V V V V V 

Cook Street (entry to AHB)    V V V V   

Rail Alignment  

NoRs alignment to future Gaunt Street Station  V V V V V V V V 

Rail Form  

Bored tunnel  V   V V  V  

Cut and cover tunnel   V V  V V V V 
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8.  Results of Options Evaluation Process  

The results of Stage 2 and S tage 3 of the short listing  process described in Section 6 and 7 above are 

discussed by option below. The discussion provides a summary of three options evaluation workshops 

undertaken during the short listing  process. The details of each of these workshops, including full results from 

each separate workshop are attached as Appendix C , and should be read with this Chapter.  

It is important to note that the evaluation sought to optimise a tunnel and a bridge for comparative purposes. 

Fully investigated and designed schemes may develop innovative and efficient methods that may alter such 

conclusions in the future.  However, for the purposes of comparing a bridge and a tunnel the Project Team 

elected to optimise the design based on the information available, the expertise and judgements of the team 

and other factors known to the Project Team. Due to the limited infor mation available during the short listing 

phase judgements were generally qualitative.  

8.1  Option  T1 

Option T1 ranked best against the consentability criteria. As a bored tunnel with the cut and cover section only 

temporarily impacting on Victoria Park (rather  than business/ residential areas) it was ranked as the option 

with the least land use impacts and requiring the least land acquisition. It was also one of the best ranked in 

terms of impacts on the seabed and marine ecology as the bored tunnel through the  central sector would have 

substantially less seabed disturbance than an immersed tube tunnel.  

In terms of constructability option T1 is marginally one of the least well ranked options overall. This is largely 

due to the risks associated with bored tunnel technologies compared to immersed tube technologies. The 

option is however identified as one of options that will minimise impacts on existing structures and is 

relatively easy to construct through the central sector (given that it is a bored tunnel option  rather than an 

immersed tube tunnel).  

For operability the option is well ranked against all the criteria. As the option does not provide for Wellington 

Street connections to the mainline it is one of the better ranked options in terms of separating CBD tr affic from 

motorway traffic and providing for the efficient and reliable movement of freight along the motorway.  

All tunnel options ranked relatively the same against the economic and funding drivers. This option ranked 

marginally better than all other opt ions in terms of land acquisition costs (qualitative assessment only) because 

it was assumed that a bored tunnel option would require only  substrata lease, which would be less expensive 

than the acquisition of land.  However, the option was ranked as havi ng a greater risk rating (for financing 

purposes) as the bored tunnel construction methodology was assumed to be more risky compared to the 

immersed tunnel.  
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8.2  Option T2  

Option T2 is one of the least well ranked against consentability criteria. It is identif ied as having significant 

construction impacts and impacts on the seabed and marine ecology, because of the invasive and disruptive 

nature of the construction methodology required to construct an immersed tube tunnel compared with a bored 

tunnel.  

In terms of constructability the option was overall one of the marginally better ranked options. As an immersed 

tube tunnel option, it is one of the most complex options to build through the central sector. It is however 

recognised that the option has less vulnerab ility to geotechnical risk compared to bored tunnel options.  

For operability the option ranked well against all criteria. As it does not provide for Wellington Street 

connections to the mainline it is one of the options that ranked better in terms of sepa rating CBD traffic from 

motorway traffic and providing for the efficient and reliable movement of freight along the motorway.  

All tunnel options ranked relatively the same against the economic and funding drivers. Option T2 (as an 

immersed tube tunnel opti on) was ranked as having relatively higher land acquisition costs (associated with 

the need for reclamation and cut and cover tunnel sections through the southern sector) than a bored tunnel 

option. However, it was ranked as having a lower risk rating (for  financing purposes) compared to bored tunnel 

options which were considered to involve a more risky construction methodology.  

8.3  Option T3  

This option ranked relatively poorly against all consentability criteria. It is identified as having significant 

constru ction impacts and impacts on the seabed and marine ecology, because of the invasive and disruptive 

nature of the construction methodology required to construct an immersed tube tunnel compared with a bored 

tunnel.  

In terms of constructability the option wa s one of the marginally better ranked options overall. As an immersed 

tube tunnel option, it is one of the most complex options to build through the central sector. It is however 

recognised that the option has less vulnerability to geotechnical risk compar ed to bored tunnel options.  

For operability the option ranked well against the majority of criteria. It is marginally less well ranked because, 

in providing for Wellington Street connections to the mainline, it does not separate CBD traffic from motorway 

through traffic and provides for less efficient and reliable freight movement compared to some of the other 

options.  

All tunnel options ranked relatively the same against the economic and funding drivers. Option T3 (as an 

immersed tube tunnel option) was r anked as having relatively higher land acquisition costs (associated with 

the need for reclamation and cut and cover tunnel sections through the southern sector) compared to a bored 

tunnel. However it was ranked as having a lower risk rating (for financing  purposes) compared to bored tunnel 

options which were considered to involve a more risky construction methodology.  
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8.4  Option T4  

This option is one of the less well ranked in consentability terms. Given that it is aligned through built up areas 

in the vicini ty of the Gasworks site it is identified as having significant land use impacts. However as a bored 

tunnel option (rather than an immersed tube tunnel) it avoids impacts on the seabed and marine ecology.  

Overall, option T4 is marginally one of the less wel l ranked options in terms of constructability. This is largely 

due to the risks associated with bored tunnel technologies compared to immersed tube technologies. The 

option is however identified as one of options that is relatively easy to construct throug h the central sector 

(because it is a bored tunnel option rather than an immersed tube tunnel).  

For operability the option ranked well against the majority of criteria. It is marginally less well ranked because 

in providing for Wellington Street connection s to the mainline, it does not separate CBD traffic from motorway 

through traffic and provides for less efficient and reliable freight movement compared to some of the other 

options.  

All tunnel options ranked relatively the same against the economic and fu nding drivers. The option ranked 

marginally less well than all other options in terms of land acquisition costs (based on a qualitative 

assessment) because it incorporates a long section of cut and cover tunnel through MUZ land. However, the 

option was ran ked as having a greater risk rating (for financing purposes) as the bored tunnel construction 

methodology was assumed to be more risky compared to the immersed tunnel.   

8.5  Option B1  

Option B1 is one of the worst ranked options against the consentability crit eria. The option is identified as 

having significant adverse land use and visual effects as it is an elevated bridge structure (rather than tunnel) 

through the southern sector to the CMJ. The rail component of this option (as either an immersed tube or a 

bored tunnel) was also identified as having a marginal difference in terms of effects. The immersed tube rail 

component would have greater impacts on the seabed and marine ecology than a bored tube rail component.  

The option is one of the less well ranked o ptions against the constructability criteria. As an elevated structure 

through the southern sector (rather than a tunnel) it is simpler to construct through the southern sector and 

requires the removal of less material than those options that include cut a nd cover tunnel sections through the 

southern sector. The option does however have a relatively high degree of construction complexity through the 

central sector as it includes a rail tunnel (rather than a rail bridge). This complexity was identified as be ing 

greater in the case of an immersed tube rail tunnel, compared with a bored rail tunnel.  

For operability the option ranks well against all the criteria. The option is one of the marginally better ranked 

options against these criteria because it comprise s an elevated structure for road though the southern sector 

(rather than a tunnel) meaning that it has better geometry, a shorter recovery time following an incident and 

shorter outage time for maintenance.  

Option B1 was one of the less well ranked options  against the economic and funding drivers. As the option is 

aligned through Mixed Use zoned land in the southern sector rather than Open Space it was assumed to have a  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 66  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

higher land purchase cost and greater impact on local development because less land cou ld be returned to the 

current use following construction than is possible for options traversing Open Space zoned land.  

8.6  Option B2  

Option B2 is one of the worst ranked options against the consentability criteria. The option is identified as 

having significa nt adverse land use and visual effects as it is an elevated bridge structure (rather than tunnel) 

through the southern sector to the CMJ. The visual impacts are identified as particularly significant because the 

rail component is in the form of a rail brid ge.  

The option is the best ranked option in terms of constructability.  As an all bridge option (for road and rail), it 

minimises the need for disposal of material and requires the least complex construction methodologies in both 

the central and southern sectors (it does not require the specialist construction methodologies that the tunnels 

do).  

For operability the option ranks well against all the criteria. It is marginally the best ranked option against 

these criteria because as an all bridge option (fo r road and rail) it has, better geometry, a shorter recovery time 

following an incident and shorter outage time for maintenance. Additionally, the rail gometric alignment at the 

southern end is relatively steep and on a tight horizontal radius making it le ss favourable compared to other 

rail alignments.  

Option B2 was one of the less well ranked options against the economic and funding drivers. As the option is 

aligned through Mixed Use zoned land in the southern sector rather than Open Space it was assumed to have a  

higher land purchase cost and greater impacts on local development because less land could be returned to 

the current use following construction than is possible for options traversing Open Space zoned land.  

8.7  Option B3  

This option ranked best aga inst the consentability criteria. It is identified as having the least significant degree 

of adverse land use effects because its alignment traverses Victoria Park in a tunnel rather than the Gasworks 

site as an elevated structure. The option is also ident ified as having the greatest potential to contribute 

positively to amenity and achieve a sense of place/ identity because of its alignment clear of the Gasworks site 

and the fact that rail is in the form of a tunnel rather than on a bridge. The rail compon ent of this option (as 

either an immersed tube or a bored tunnel) was also identified as having a marginal difference in terms of 

effects. The immersed tube rail component would have greater impacts on the seabed and marine ecology 

than a bored tube rail c omponent.  

In terms of constructability the option is marginally the least well ranked option. The option comprising a cut 

and cover tunnel through the southern sector and a tunnel for rail (rather than elevated bridge structures) is 

relatively more complex  to construct through the central and southern sectors and requires greater disposal of 

material. Central sector complexity was identified as being greater in the case of an immersed tube rail tunnel, 

compared with a bored rail tunnel.  
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For operability Opti on B3 ranks well against all criteria. It ranks marginally less well than all other options 

against these criteria because of the tunnel components of the option which result in longer recovery times 

following an incident and longer outage time for mainten ance.  

Option B3 was one of the better ranked options against the economic and funding drivers. As the option is 

aligned through Open Space rather than Mixed Use zoned land in the southern sector it was assumed to have a 

lower land purchase cost and a less er impact on local development because more land could be returned to 

current use following construction than is possible for bridge options traversing Mixed Use zoned land.  

8.8  Option B4  

Option B4 is poorly ranked against the consentability criteria. Whilst i t minimises land use impacts (because of 

its alignment in a tunnel through Victoria Park), it is identified as having significant impacts on visual amenity 

as it comprises a duplicate bridge structure for road and rail through the central sector.   

The opt ion is one of the less well ranked options against the constructability criteria. The option comprising a 

cut and cover tunnel through the southern sector requires more complex construction methodologies through 

the southern sector and has a greater requir ement for disposal of material compared to options with elevated 

structures through the southern sector. However, as the rail component of the option is a bridge structure 

construction complexity through the central sector is less complex than options with  rail tunnels.  

For operability the option ranks well against all the criteria. It is one of the marginally less well ranked options 

against these criteria because it has a tunnel component (through the southern sector), meaning longer 

recovery times follow ing an incident and longer outage time for maintenance. Additionally, the rail geometric 

alignment at the southern end is relatively steep and on a tight horizontal radius making it less favourable 

compared to other rail alignments.  

Option B4 was one of th e better ranked options against the economic and funding drivers. As the option is 

aligned through Open Space rather than Mixed Use zoned land in the southern sector it was assumed to have a 

lower land purchase cost and a lesser impact on local development  because more land could be returned to 

current use following construction than is possible for bridge options traversing Mixed Use zoned land.  

8.9  Summary  

A comparative summary of the results of the options evaluation process is provided in Tabl e 8.1 and Tab le 8.2  

below.  The assessment provides a comparison of all tunnel options followed by a comparison of all bridge 

options. The summary does not compare tunnel options with bridge options.  

The overall ranking in Tables 8.1 and 8.2 is provided to visually  dep ict  how one option compares to another in 

terms of the category of criteria  assessed (i.e. for the consentability of option B3 the ôXõ acknowledges there 

are potential adverse effects but demonstrates  that the effects of this bridge option are likely to be  less than 

the other options).  
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Table  8.1 : Comparative Summary of Option Evaluation Results -  Tunnels  

OPTION T1 T2 T3 T4 Comment  

Consentability  X XX XX XX Option T1 is best ranked against the 

consentability criteria. As a bored 

tunnel with the cut and co ver 

section only temporarily impacting 

on Victoria Park (rather than 

business/ residential areas) it was 

ranked as the option with the least 

land use impacts and requiring the 

least land acquisition. It was also 

one of the best ranked in terms of 

impacts o n the seabed and marine 

ecology as the bored tunnel through 

the central sector would have 

substantially less seabed 

disturbance than an immersed tube 

tunnel. Whilst there were marginal 

differences between the rankings of 

the other options, on balance the 

consenting risk is the same.  

Constructability  X X X X As discussed above only marginal 

differences were identified between 

the options in terms of 

constructability. On balance the 

degree of construction complexity is 

the same.  

Operability  

  

V V V V As discussed above all options were 

ranked favourably against the 

majority of operability criteria with 

only marginal differences being 

identified. On balance the network 

functionality and resilience is the 

same.  

Economic & 

Funding  

Similar  Similar  Similar  Similar  As discussed above there are 

marginal differences between the 

ranking of the options against 

economic and funding drivers. On 

balance the options are the similar.  
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Table 8.2 : Comparative Summary of Option Evaluation Results -  Bridges  

OPTION B1 B2 B3 B4 Comment  

Consentability  XX XX X XX Option B3 ranked best against the consentability 

criteria. It is identified as having the least significant 

degree of adverse land use effects because its 

alignment traverses Victoria Park in a tunnel ra ther 

than the Gasworks site as an elevated structure. The 

option is also identified as having the greatest 

potential to contribute positively to amenity and 

achieve a sense of place/ identity because of its 

alignment clear of the Gasworks site and the fact  that 

rail is in the form of a tunnel rather than on a 

duplicate bridge. The option ranked most favourably 

with a bored tunnel for rail rather than an immersed 

tube given the less degree of impacts on the seabed 

and marine ecology associated with bored tun nel 

construction methodologies. Whilst there were 

marginal differences between the rankings of the 

other options, on balance the consenting risk is the 

same.  

Constructability  X 0 X X Option B2 ranked best against the constructability 

criteria. As an all b ridge option (for road and rail), it 

minimises the need for disposal of material and 

requires the least complex construction 

methodologies in both the central and southern 

sectors (it does not require the specialist construction 

methodologies that the tunn els do). Whilst there were 

marginal differences between the rankings of the 

other options, on balance the degree of construction 

complexity is the same.  

Operability  V V V V As discussed above all options were ranked favourably 

against the majority of oper ability criteria with only 

marginal differences being identified. On balance the 

network functionality and resilience is the same.  

Economic & 

Funding  

Worst  Worst  Best Best Options B3 and B4 were ranked better against the 

economic and funding drivers. As t he options are 

aligned through Open Space rather than Mixed Use 

zoned land in the southern sector they have 

significantly lower land purchase cost and a lesser 

impact on local development.  
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For the tunnels, option T1 was identified as the top ranking op tion. The option ranked significantly better than 

all other options in terms of consentability, and for operability ranked well against all criteria. Whilst this 

option ranked marginally less well against the constructability criteria the Project Team did not consider the 

differences in construction complexity substantial enough to rule out the option. The alternative options were 

also seen as less favourable because they have a greater degree of consenting risk. There was little difference 

between the opti ons in economic and funding terms.  

For the bridges, option B3 was identified as the top road bridge option. The option is best ranked in terms of 

consentability and ranks relatively the same as all other options in terms of operability. Whilst the option is the 

least well ranked in terms of constructability the Project Team did not consider the differences in construction 

complexity substantial enough to rule out the option. The alternative options were also seen as less favourable 

because they have a grea ter degree of consenting risk. In economic and funding terms option B3 was identified 

as one of the better ranked options as it reduces the cost of land acquisition and impacts on local 

development.  
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9.  Analysis of Options Evaluation Results  

This Chapter pro vides an analysis of the results of the options short listing process set out in Section 8  above. 

Key attributes of the alignment and form of the long listed tunnel and bridge options that differentiated the 

options and resulted in options being ranked mor e or less favourably against the various assessment criteria 

during this process are discussed below.  

9.1  Option Alignment  

The different alignments of the long list options were identified to differentiate between the options during the 

short listing process.  These differences are set out within the previous Chapter (and within the results of the 

options short listing workshop attached as Appendix C ) and the key differentiating factors are discussed in 

more detail below.  

9.1.1  Road Alignment  

The road alignment thro ugh the northern and central sectors was similar for all the long listed tunnel and 

bridge options and as such did not differentiate between the options or result in options being ranked more or 

less favourable against assessment criteria. However, the ali gnment of the road component of both the tunnel 

and bridge options through the southern sector was a key factor that differentiated between options for the 

reasons discussed below.  

9.1.1.1  Construction Methodologies  

At the time of long listing, the Project Team p roposed that cut and cover construction methods would be 

required for tunnels west of Victoria Park (through the southern sector) because geotechnical information that 

demonstrated the existence of sufficient rock to enable a bored tunnel construction meth od was not available 

at this time. Whilst cut and cover construction methods involve substantial above ground works (i.e. 

earthworks to form trenches and the laying of concrete tunnel sections) with potentially significant resulting 

adverse effects, alignm ents to the west were favoured from a construction perspective as the majority of 

construction works could be undertaken offline (and clear of VPT) easing the degree of complexity associated 

with construction. The construction of a bridge structure west of  Victoria Park was identified as being similar in 

this regard.  

9.1.1.2  Consenting Risk  

From a land use perspective, the construction of a bridge or tunnel west of Victoria Park was identified as 

generating a greater degree of adverse effects than construction thro ugh Victoria Park. This was because 

Victoria Park is currently zoned Open Space and used for recreational purposes (being largely devoid of 

buildings) whilst the land west of Victoria Park is currently zoned for business Mixed Use and occupied by 

commercia l buildings and residential apartments. The O pen Space alignment, although acknowledged to have 

temporary impact on Victoria Park, was favoured over an alignment through business Mixed Use land because 
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it minimised direct impacts on established business ar eas and was further away from large residential 

catchments, thereby reducing land use impacts.  

The options that were aligned west of Victoria Park were subsequently ranked less favourably against the 

consentability criteria (see the options sort listing wo rkshop results attached as Appendix C ) that related to the 

following effects:  

¶ Short term impacts on the function and viability of business areas in the vicinity of the Gasworks site 

during construction (tunnel criteria E.3 and bridge criteria E.4);  

¶ Long t erm impacts on the function and viability of business areas where land could not be returned to 

business uses following construction, particularly where land is beneath a bridge structure and to a 

lesser extent where land is above a cut and covseverance ef fects, particularly in terms of a road bridge 

structure (bridge criteria E.2);  

¶ The loss of amenity values as a result of a bridge structure traversing a built up area (bridge criteria 

E.11); and  

¶ The potential destruction of the Auckland Gas Company Admini stration Building (a Category B listed 

building under the Auckland City District Plan), resulting in the loss of heritage values (tunnel criteria 

E.7 and bridge criteria E.8).  

9.1.1.3  Land Acquisition  

Additionally, the cost of land acquisition (tunnel criteria E. 2 and bridge criteria E.3) was assumed to be 

substantially higher for alignments west of Victoria Park. This was largely because land within Victoria Park 

could be returned to its current use following construction, whilst much of the land to the west of V ictoria Park 

could not be returned to business and residential use given issues around building over cut and cover tunnels 

or under bridge structures.  

9.1.1.4  Operability  

Options with alignments west of Victoria Park through the southern sector were identified as  having the best 

geometric design. These options have a better geometric alignment as they connect the CMJ and the Onewa 

Road Interchange  in a more direct alignment at an improved vertical gradient compared to options that 

traverse Victoria Park undergroun d.  

9.1.1.5  Summary  

Notwithstanding the benefits in geometric design and constructability terms associated with options that were 

aligned west of Victoria Park through the southern sector, options aligned west of Victoria Park through the 

southern sector of the st udy area were not progressed to the short list given the substantially higher degree of 

consenting risk (in relation to land use effects) and the land acquisition costs associated with these options. 

Consequently, the two options taken forward to the short  list were aligned through Victoria Park  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 73  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

9.1.2  Rail Alignment  

The rail alignment was similar for all the long listed tunnel and bridge options, such that it did not differentiate 

between the options or result in options being ranked substantially more or less fa vourable against 

assessment criteria.  

9.2  Option Form  

Attributes of the form of the long list options were identified to differentiate between the options during the 

short listing process. These differences are discussed in Chapter 7 (and set out within the re sults of the 

options short listing workshops attached as Appendix C ). The key differentiating factors are discussed in more 

detail below.  

9.2.1  Road Form  

As described in the long list option descriptions 7.2 the tunnel and bridge options comprised various differ ent 

elements of form along there alignment through the study area.  

9.2.1.1  Tunnel Options  

The form of the tunnel options in the northern sector  was not a differentiator because the long listed tunnel 

options all emerge in relatively the same location and follow r elatively the same alignment given the lack of 

route flexibility through this sector (as discussed in Section 7. 1.1.1 ).  The form of tunnel options was however 

a differentiator (in combination with the route alignment) in the southern sector  for t he reason s outlined in 

Section 9.2  above. In addition tunnel form through the central sector  was a key differentiator and resulted in 

options being ranked more or less favourable against the assessment criteria during the short listing process 

for the reasons set o ut below.   

9.2.1.1.1  Construction Methodology  

The bored tunnel construction methodology through the central sector is relatively straightforward compared 

to immersed tube construction methodologies. For this reason options that included an immersed tube tunnel 

comp onent were ranked less favourably against tunnel constructability criteria C.4 (minimises complexity of 

option construction in central sector). Costs were expected to be similar for either methodology.  

Bored Tunnels  

The bored tunnel construction methodolog y involves the use of a tunnel boring machine (TBM) to construct a 

tunnel beneath the harbour. Once the TBM is set up and operational the process to form the tunnel is relatively 

simple and non - invasive in terms of impacts on the harbour. On harbour activi ties required to construct the 

bored tunnel are limited to activities associated with reclamation (which is also required for the  immersed tube 

tunnel options).  

Immersed Tube Tunnels  
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For the immersed tube the extent of permanent and/or temporary reclamati on is greater than that required for 

a bored tunnel. The immersed tube needs additional reclamation to bring the tunnel back to grade via trench 

or cut and cover structures before it meets land, whereas the bored tunnel emerges on land and does not 

require  reclamation to achieve this.  

The immersed tube requires a relatively complex construction methodology. Concrete tunnel sections need to 

be caste in a purpose built facility and floated from this facility to their final location in the harbour. Extensive 

harbour dredging is also required to enable sections of the tunnel to be immersed within seabed. There is a 

high degree of on harbour activity required to facilitate these construction activities. Barges would need to be 

mobilised within the harbour channel  and across Westhaven Marina to enable tunnel sections to be floated into 

place. The harbour essentially would take on the form of a construction site.  

9.2.1.1.2  Consenting Risk  

Immersed tube tunnels were identified as having a higher degree of consenting risk than bored tunnels given 

the comparatively invasive and disruptive nature of the construction methodology and the consequential effect 

on the harbour environment (see the results of the options short listing workshops attached as Appendix C ). 

Bored tunnels bein g constructed beneath the seabed involved a less invasive construction methodology and 

therefore have a comparatively lower consenting risk.  

9.2.1.1.3  Significant Adverse Effects  

Options involving immersed tube tunnels were identified as having greater adverse envir onmental effects 

compared with bored tunnels and were subsequently ranked less favourably against the consentability criteria 

that related to the following effects:  

¶ Impacts on seabed and marine ecology associated with harbour dredging and the disposal of m arine 

sediments (tunnel criteria E.5 and E.6);  

¶ Impacts on the function and viability of Westhaven Marina as a result of construction (tunnel criteria 

E.1 and E.3);  

¶ Short term disruption to on - harbour activities as a result of construction (tunnel criteria E.3); and  

¶ Short term visual impacts on amenity values associated with the harbour environment as a result of 

construction (tunnel criteria E.3).  

A bore d tunnel also creates an ability (if required) to extend the tunnel in the northern sector, thereby redu cing 

adverse effects on this area of the alignment.  In contrast, an immersed tube would not have this ability as its 

construction method requires dredging of a trench for placement of the tube.  

9.2.1.1.4  Disposal of Marine Sediments  

For the immersed tube tunnel op tions there are uncertainties around having the ability to dispose of marine 

sediments dredged from the harbour at the time of construction. An estimated 960,000 cubic metres of 

marine sediment would need to be excavated to create a trench for each immerse d tube. The majority of 
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dredged material would need to be disposed of because it would largely comprise soft marine sediments that 

are unsuitable for fill material. At the time of long listing this issue was not deemed to be common to the 

bored tunnel as r ock removed from beneath the seabed to form the bored tunnel would be appropriate as fill 

material.  

The disposal of dredged material is an issue that has historically raised considerable public concern within the 

Auckland Region. Options for disposal incl ude the creation of reclamation (typically for port activities), disposal 

onto land, to marine sites within the CMA and to deep sea disposal sites beyond the 12 nautical mile territorial 

waters. There is a strong direction, in both regional and national po licy documents, to take a precautionary 

approach and to avoid, as far as practicable, disposal of dredged material within the CMA (given the potential 

for significant adverse environmental effects). The assessment criteria within planning documents created  

under the RMA are further elevated within the Hauraki Gulf by the provisions of the HGMPA which recognise 

the national significance of the Hauraki Gulf and promote the protection and enhancement of its ecological 

values. Similarly, disposal to marine site s beyond the territorial waters also require approvals through a public 

process which experience suggests can be costly, time consuming and uncertain.  

9.2.1.1.5  Summary  

Throughout the short listing process immersed tube tunnel options ranked less favourably in term s of 

constructability through the central sector and were identified as having a significant degree of adverse effects 

compared with bored tunnel options. The immerse tube tunnels have a relatively greater degree of consenting 

risk and do not achieve the d egree of environmental benefit that a bored tunnel option offers because of the 

additional seabed disturbance required to construct an immersed tube tunnel. As such, an immersed tube 

tunnel was not carried forward to the short list of options.  

9.2.1.2  Bridge Optio ns 

The form of the bridge options in the northern sector  was not a differentiator because the long listed bridge 

options all land in relatively the same location and follow relatively the same alignment given the lack of route 

flexibility through this sect or (as discussed in Section 7.1 .1.1). As discussed in Section 7 .1.2.1.2 above varied 

bridge forms through the central sector were not considered during the long listing stage. For this reason the 

form of the bridge options through the central sector  was no t a differentiator. The form of bridge options was 

however a differentiator (in combination with the route alignment) in the southern sector  for the reasons 

outlined in Section 9.2  above.   

9.2.2  Rail Form  

The form of the rail crossing was also an attribute that differentiated between the options during the options 

short listing process. This was largely because of the environmental impacts associated with a bridge structure 

for rail, compared to impacts associated with a rail tunnel.  

9.2.2.1  Rail Bridge  

The duplicate br idge option for road and rail is constrained by four factors which make the geometric design 

challenging, as follows:  
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¶ The rail bridge needs to connect   below ground at Gaunt Street Station;  

¶ The rail bridge needs to be below ground and in a cut and cover tunnel prior to Beaumont Street so 

that it does not affect the operation of this main access road into the Wynyard Quarter;  

¶ The rail bridge to be operationally functional and meet safety requirements needs to be designed to a 

maximum vertical gradient of 3.5% anminimum horizontal curve of 180 m; and  

¶ The rail bridge is required to maintain navigational c learances across the harbour (41m  above MHWS).  

 

9.2.2.1.1  Design Requirements  

In order to engineer a rail bridge within these constraints reclamation is required in the vicinity of Orams 

Marine as well as a cut and cover tunnel through Wynyard Quarter to enable access to a potential station at 

Gaunt Street (below ground). Additionally, for the rail bridge to connect a Gaunt Street Station with the rail 

reclamation nea r Onewa Road Interchange , the rail needs to diverge from the road bridge where the bridges 

descend into the southern and northern sectors, resulting in bridge structures of differing levels.   

9.2.2.1.2  Consenting Risk  

Bridge options incorporating a duplicate rail b ridge were identified as having a significantly greater degree of 

consenting risk than options incorporating rail tunnels during the options short listing  process  (refer to the 

results of the options short listing workshops attached as Appendix C ). The des ign requirements noted above 

were identified to generate a number of significant adverse effects and resulted in the options that 

incorporated a rail bridge component being ranked less favourably against the consentability criteria. These 

effects included:  

¶ Long and short - term  impacts on the function and viability of business areas (particularly Wynyard 

Quarter and Westhaven Marina) associated with the visual effect of the duplicate bridge structures, 

reclamation in the vicinity of Orams Marine and the cut a nd cover tunnel through  Wynyard Quarter 

(bridge criteria E.1 and E.4);  

¶ Long term impacts on amenity values, particularly in terms of the visual impact of bridge structures 

diverging and descending at different gradients as the rail bridge diverges from th e road bridge into 

two landing points in both the southern sector and the northern sector (bridge criteria E.10 and E.11); 

and  

¶ Long term noise and vibration impacts associated with an above - ground rail bridge in combination 

with an above ground road bridge  (bridge criteria E.7).  

It is important to note that whilst a road bridge also results in adverse effects of a similar nature, the degree of 

adverse effects is more significant when considering the adverse effects of the rail bridge in combination with 

the  adverse effects of a road bridge. In the instance that a rail bridge crossing was consented and constructed 



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 77  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

separate to the road crossing (and at later date) there would still be significant adverse effects. These would 

however be of a cumulative nature a s a result of providing for a rail bridge structure in addition to the bridge 

crossing and AHB.  

9.2.2.1.3  Summary  

Given the identifiable degree of adverse effects and the geometric design challenges associated with a rail 

bridge, duplicate road and rail bridge optio ns were not carried forward to the shortlist. Consequently, the 

tunnel option offered the best form of crossing for rail.  

9.2.2.2  Rail Tunnel  

In respect of the rail tunnel options, the immersed tube rail tunnel ranked less favourably than the bored 

tunnel for the reasons discussed in Section 9.3.1.1 . The  immersed tube tunnel for rail also required 

reclamation in the vicinity of Orams Marine and a cut and cover tunnel through Wynyard Quarter (to enable the 

rail connect below ground at Gaunt Street Station). This res ulted in impacts on the function and viability of 

business areas including Westhaven and Wynyard Quarter (bridge criteria E.1). Consequently, the bored tunnel 

for rail ranked more favourably in combination with the top ranked road bridge than the immersed tube tunnel 

for rail. The Project Team determined that the most appropriate form of the rail component of all options was 

a bored tunnel.  
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10.  Defined Options  

As a result of the short listing process, two options were identified as ôdefinedõ options to be carried forward 

for further design development as follows:  

¶ Option T1:  Bored tunnels for road and rail generally on NoRs alignment; and  

¶ Option B3:  Road bridge west of NoRs alignment through central sector (landing in vicinity of Z - pier 

and traversing Victoria  Park in southern sector) and rail tunnel generally on NoRs alignment.  

Table 10.1  below provides a comparison of the attributes of the defined options at the conclusion of the short 

listing phase  and a full description of each option is provided thereafter .  

Table  10.1 : Attributes of Defined Options  

ATTRIBUTE TUNNEL BRIDGE 

Northern Sector  

Road Alignment  

Follows NoRs alignment  V V 

Road Form 

Cut and cover tunnels  V x 

Tunnel trenches  V x 

Road Connections  

Esmonde Road Interchange  full connectivity to m ainline and AHB  V V 

Onewa Road Interchange  full connectivity to mainline and AHB  V V 

Esmonde Road Interchange  to Onewa Road Interchange  connection  V V 

Rail Alignment and Form  

Same as NoRs V V 

Central Sector  

Road Alignment  

Follows NoRs alignment  V x 

West of NoRs alignment  x  V 

Road Form  

Two bored tunnels, 3 traffic lanes in each direction  V x 

Single bridge, 3 traffic lanes each direction, shared pedestrian and cycle way  x  V 

Rail Alignment & Form  
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ATTRIBUTE TUNNEL BRIDGE 

Same as NoRs V V 

Southern Sector  

Road Alignmen t  

Traverses Victoria Park  V V 

Road Form 

Cut and cover tunnels  V V 

Tunnel trenches  V V 

Road Connections  

Fanshawe Street on and off - ramps, AHB to the CBD  V V 

Cook Street off - ramp, AHB to the CBD  V V 

Wellington Street 35  on - ramp to mainline northbound  x V 

Wellington Street on - ramp to the AHB northbound  V x 

SH16/Ports off - ramp southbound  V V 

Road Compatibility with VPT 

Wellington Street on - ramp to the AHB northbound  V x 

Mainline northbound  x V 

Rail Alignment and Form  

Same as NoRs  V V 

10.1  Defined Tunnel  

The road component of the defined tunnel follows the NoRs alignment along the eastern side of the existing 

motorway from Esmonde Road Interchange  in the northern sector of the study area to Northcote Point. At 

Northcote Point the road enters two bo red tunnels (three lanes in each tunnel) and crosses under the harbour 

on the NoRs alignment to Wynyard Quarter. The bored tunnels traverse the southwest corner of Wynyard 

Quarter to Victoria Park before continuing in cut and cover tunnels and trenches to the CMJ,  

The rail component is separated from road and follows the NoRs horizontal alignment between the Akoranga 

Busway Station and Wynyard Quarter. It is at grade from a future Akoranga Station (Esmonde) to Sulphur Beach 

and then crosses under the harbo ur via two bored tunnels (one track in each direction) to a future train station 

at Gaunt Street in the Wynyard Quarter.  

                                                   

35  During the option development phase the Wellington St on - ramp was removed.  This is discussed in Section 13. 2.3.1.   
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10.2  Defined Bridge  

The road component of the defined bridge follows the NoRs alignment along the eastern side of the existing 

motorway fro m Esmonde Road Interchange  in the northern sector of the study area to Northcote Point. At 

Northcote Point the road crosses the harbour on a bridge structure (3 lanes in each direction) west of the NoRs 

alignment to the vicinity of Z - Pier. The road alignme nt joins the existing motorway at this point before 

traversing Victoria Park in cut and cover tunnels and trenches to the CMJ.  

The rail component is separated from road and follows the NoRs alignment between the Akoranga Busway 

Station and Wynyard Quarter . It is at grade from Akoranga Station (Esmonde) to Sulphur Beach and then 

crosses under the harbour via two bored tunnels (one track in each direction) to a future train station at Gaunt 

Street in the Wynyard Quarter.  
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PART C -  FORM DEVELOPMENT AND DEFINITION 
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11.  Introduction  to Form Development and Definition  

This section sets out the design philosophy and design status used to develop the form of the defined options 

following the short listing process, discusses the design development undertaken for ea ch of the defined 

options and details key aspects of the design. The design of the road component of the defined tunnel and 

defined bridge options is discussed, separately to the design of the rail component of the options. The 

discussion encompasses all a spects of the design work breakdown structure as follows:  

 

¶ Motorway (including discussion around required changes to utilities);  

¶ Rail; 

¶ Geotechnical;  

¶ Tunnel design;  

¶ Bridge design (applicable to defined bridge option only);  

¶ Fire life safety;  

¶ Reclamation;  

¶ Coastal engineering;  

¶ Constructability;  

¶ Programme; and  

¶ Operability.  

This Part of the FASR concludes with a cost estimate for each of the defined options (including cost associated 

with the rail component).  

. 
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12.  Design Philosophy and Status  

The design philoso phy used to develop the form of the defined options responded to the NZTAõs objective to 

complete a more rigorous evaluation of the transportation and economic benefits of harbour crossing forms 

through more detailed engineering and modelling (than provide d in previous studies).  

The design status for the development of defined options was Option Estimate (OE) status (NZTA Cost 

Estimation Manual SM014, 2007).  The work breakdown structure adopted during the design of the defined 

options was appropriate for OE status. Appendix B details the engineering design methodology and work 

breakdown structure followed during this design phase.  

The design work breakdown structure provided for:  

¶ Confirmation of road geometric standard compliance and construction feasibili ty for mainline and CBD 

connections;  

¶ A review of defined option attributes, e.g. tunnel diameter, use of VPT and bridge length and span 

arrangements;  

¶ Identification of key component requirements, e.g. tunnel Fire Life Safety, cut and cover tunnels for the 

bridge option and temporary and permanent reclamations for both options;  

¶ Quantum measure for estimating construction costs of major elements;  

¶ Risk assessment; and  

¶ Cost estimates.  

Minor elements and elements that were readily quantified and costed were not designed (e.g. carriageway 

drainage, pavement markings, traffic signals, lighting, ITS, non - critical utility services, control centre and 

tolling facility). Cost estimates for these elements were based on like items from similar projects.  

The design of the  defined options was guided by the developed project scope, key design assumptions and 

design standards due set out in Appendix B. 

No specific geotechnical investigations were carried out for this FASR.  Interpretation of existing available 

geological info rmation was applied to defined option design.  The Preliminary Geotechnical Appraisal Report is 

attached as Appendix E . 

Refer to the drawings within Volume 2  for defined option developed design details.  Drawing No. 60157303 -

TR- 003 shows the project norther n, central and southern sectors referenced to in the following sections.   
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13.  Defined Tunnel Option  

This Section describes the development of the road component of the defined tunnel option. The developed 

design provides a possible solution for an AWHC in th e form of a twin tunnel (refer to Volume 2 , Drawings 

60157303 - TR- 021 to 047). The design proposed is a possible design solution and does not preclude 

opportunities to improve upon or alter the design in future design development stages.  The solution 

maint ains the guiding project principals and defined option attributes except that southern sector connectivity 

was changed to remove the Wellington Street ramp, add a Cook Street on - ramp and increase the capacity of 

the Cook Street off - ramp.  

13.1  Motorway  

The road component of the defined tunnel option has the following fixed attributes which shape the motorway 

design:  

¶ An alignment between Northcote Road and the CMJ, generally following the NoRs alignment;  

¶ Mainline and AHB alignments to have connections to Onewa R oad and Esmonde Road in the northern 

sector;  

¶ AHB alignment connection to Stafford Road;  

¶ Mainline connections to SH16/ Port and AHB connections to Shelly Beach Road, Fanshawe Street and 

Cook Street in the southern sector;  

¶ The VPT is utilised as a northbound  Cook Street on - ramp to the AHB;  

¶ The posted speed similar to the current posted speed (100kph north of the Onepoto Stream Bridge 

and 80kph south of the Onepoto Stream Bridge including the tunnel, AHB and through the CMJ);  

¶ Minimum design speed 110kph north of the Onepoto Stream Bridge and 90kph south of the Onepoto 

Stream Bridge including the tunnel, except at the tie - in at the CMJ where the design speed is 80kph;  

¶ Dedicated Busway/bus lanes from Akoranga Bus Station to Fanshawe Street using the AHB;  

¶ Pedestri an/cycle facility on the eastern side of AHB;  

¶ Pedestrian/cycle facility along the eastern side of the Busway alignment from the AHB to Esmonde 

Road with connections to western side at Northcote Point, and Exmouth Street in the northern sector;  

¶ Pedestrian/c ycle facility along Westhaven Drive in the southern sector; and  
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¶ A 40 year design life pavement design has been provided.  

The proposed alignments for both the mainline and the AHB impact on the major existing utilities that run 

along and across the motorway  corridor. New stormwater treatment will be required for the impervious 

pavement placed during the works. Diversion routes are proposed for affected major utilities (including 

sewerage and waterpipes), along with new stormwater treatment options.  The moto rway and utilities design is 

discussed by sector below.  

13.1.1  Northern Sector  

In the NoRs concept, the proposed alignment included a motorway to motorway diverge/merge located 

between the Onewa Road Interchange  and the north portal of the road bored tunnel whic h was moved in the 

design to a location immediately south of Onewa Road Interchange  to allow the majority of the existing Onewa 

Road Interchange  structure to be retained.  The southbound direction governed the design due to the required 

time for motorists to make decisions on their exiting off - ramp. Therefore the southbound traffic from 

Esmonde Road was kept on a separate alignment and not merged on to the main motorway alignments until 

after the motorway to motorway diverge.  This allowed the first and sec ond advanced direction signs for the 

motorway to motorway diverge to be placed at 2km and 1km respec tively from the diverge point  (refer  to lane 

layout , Drawing 60157303 - TR- 035   within Volume 2 ). 

13.1.1.1  Northcote Road Interchange  to Esmonde Road Interchange   

In t he northbound direction the current motorway layout has an auxiliary lane between Esmonde Road and 

Northcote Road.  The northbound auxiliary lane is a lane gain from one of the northbound Esmonde Road on -

ramps and a lane drop at Northcote Road.  In the sou thbound direction, the current motorway has three 

through lanes and standard southbound on - ramp and off - ramp at Northcote Road and Esmonde Road 

respectively.  The median is grassed and there is approximately 6m between edge line to edge line with a wire 

rope median barrier. On the eastern side of the motorway, the southbound shoulder adjoins the Busway 

retaining wall therefore it is difficult to widen on this side. On the western side there is a step cut batter with 

the Awataha Marae on top.  

The study scope  required four lanes in each direction between Northcote Road and Esmonde Road. To achieve 

the fourth lane southbound, the existing Northcote Road southbound on - ramp can be converted from a 

standard entrance to a lane gain.  Extra pavement area required fo r this fourth lane can be generated by 

replacing the wire rope median barrier in the 6m grassed median (between the north and south carriageways) 

with a TL4 concrete barrier with 1.5m wide median shoulders.  This approach provides 2.4m.  The extra 1.1m 

req uired for the fourth lane can be generated on the western side.  This would require retaining walls and 

barriers.   

The section between Esmonde Road and Northcote Road was not fully developed in the design model as 

limited survey was available and the desi gn team deemed the widening required would be a relatively simple 

part of the design.  The motorway layout is the same for both the defined options in this location.  
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13.1.1.2  Esmonde Road Interchange  

The existing Esmonde Road Bridge would need to be replaced as the re is insufficient span to accommodate the 

required extra lane.  

The study scope required a full movement interchange  at the Esmonde Road Interchange .  To achieve this, an 

additional signal movement (to the existing layout) is required to allow Akoranga Roa d traffic to access the 

motorway southbound.  The 2041 traffic model indicates that three lanes would be required westbound on 

Esmonde Road toward the looped northbound on - ramp and Akoranga Drive.  This requirement results from 

the additional signal moveme nt which will take capacity away from other (existing) movements.  Widening of 

one approach will benefit all, as a result of signal optimization.  

The northbound loop ramp will be changed to a lane merge at the f our lane northbound carriageway  (refer to 

lane layout drawing 60157303 - TR- 035  within Volume 2 ).  Esmonde Road/ Akoranga Road southbound traffic 

will run parallel to the main alignment and then split into CBD and SH1 southbound traffic, before merging 

with their respective alignments after the mainlin e motorway to motorway diverge south of Onewa Road.  

13.1.1.3  Esmonde Road Interchange  to Onewa Road Interchange  

The four southbound lanes are maintained from Esmonde Road through to Onewa Road Interchange .  The 

existing three lane carriageway is widened to four lan es by converting the existing southbound bus lane into a 

general traffic lane.  This is possible because the proposed layout provides a dedicated Busway east of the 

existing bus lane.  

Four northbound lanes pass through the Esmonde Road Interchange . A two l ane northbound off - ramp to 

Esmonde Road requires that five lanes be provided from the motorway to motorway merge to Esmonde Road.  

Five lanes can be provided by widening the existing four lane carriageway to the west.  

This section of motorway currently has  W- Section and concrete median barrier.  The median barrier could be 

upgraded to a concrete TL4 barrier to provide route consistency and reduce maintenance costs.  

The Esmonde Road to Onewa Road traffic movement is not a desirable movement for a motorway.  However, it 

is an existing link and is included in the proposed layout.  There is a future opportunity to remove this link as 

the 2010 traffic model indicates a low demand to this motorway link.  

The existing motorway centre line has a reduced level (RL) o f approximately 5m at Esmonde Road, reducing 

down to a minimum of 2.1m and rising again to approximately 3.5m at Onewa Road.  The NoRs concept raised 

the motorway to RL 5.0m.  It is understood that this provides for sea level rise, wave run - up and tie - in t o the 

Esmonde Road Interchange .  The defined options provide for the same level between Esmonde Road and 

Onewa Road.  
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13.1.1.4  Onewa Road Interchange  

The newly constructed Onewa Road Interchange  allows up to five lanes (including shoulders) to pass 

underneath.  The  design team considered it beneficial to retain as much of the existing interchange 

infrastructure as possible because it reduced costs and minimised impacts.  However, this meant that in parts 

the existing interchange alignment has tight horizontal geomet ry that is close to the absolute minimum in 

Austroads 36 .   

With the motorway to motorway merge/diverge immediately south of the Onewa Road Interchange , in order to 

allow for all movements to the CBD and south, it is necessary to have multiple south facing r amps.  Refer to 

lane layout drawing 60157303 - TR- 035   within Volume 2 . 

Utilisation of the existing structures at Onewa Road Interchange  precludes raising the motorway RL for sea 

level rise and wave run - up.  Therefore earth bunding is provided to protect thi s section of motorway.   

13.1.1.4.1  Onewa Road Interchange  to Harbour Crossings  

The motorway to motorway merge/diverge south of Onewa Road Interchange , requires multiple levels to allow 

the various alignments to cross.   

On the mainline southbound, four lanes are spl it to provide two lanes to the AHB/ CBD and two lanes to the 

harbour crossing tunnel.  

Traffic from Esmonde Road and Onewa Road travelling to the CBD are merged to a single lane, and then 

merged as a lane gain with the mainline AHB/CBD.  This provides thre e southbound lanes to the AHB/ CBD.  As 

there are only five general traffic lanes on the AHB, the AHB will continue to operate a tidal flow via a movable 

central median barrier.  Therefore in the PM peak, a right hand lane drop similar to existing will be required.  

Traffic movements from Esmonde Road and Onewa Road that are southbound on the mainline are merged to a 

single lane, and then merged as a lane gain with the harbour crossing tunnel.  This provides three southbound 

lanes through the tunnel.  

On the mainline northbound under Onewa Road Bridge there are five lanes.  These five lanes are achieved by 

the merging of the three lanes from the tunnel and two lanes from the AHB.   

In peak traffic flows there are three northbound lanes on the AHB.  The standar d off - ramp for Stafford Road 

and lane drop for Onewa Road provides two through lanes to merge with the three northbound tunnel lanes.  

The Onewa Road northbound off - ramp from the tunnel is a standard single lane exit.  

Southbound buses travel in a dedicated  Busway parallel with Esmonde Road and Onewa Road traffic to the 

AHB/CBD.  Northbound buses come from the western side of the AHB and cross over all carriageways on an 

elevated structure to access the Busway on the eastern side.  

                                                   

36  Austroads, 2009, Guide to Road Design  
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The earth bunding provided at the Onewa Road Interchange  for climate change and wave run - up is extended 

to protect this section.  Trenches are protected by extending trench wall heights.  

13.1.1.5  Utilities  

The motorway alignment traverses a number of utilities which will need to be relocate d. The required utility 

diversions are discussed below.  

13.1.1.5.1  Transpower Linking Project Power Cables  

The Tr anspower Linking Projects (TPLP ) have installed ducts for proposed 220kV power cables from Penrose to 

Albany and these run through the proposed tunnel ali gnment. The power cables will be pulled through these 

ducts in the next two years and will complete the main Auckland power supply loop to provide power security 

north of Auckland . The existing TPLP  cables  cross the AHB and run along the seaward edge of th e motorway to 

Esmonde Road Interchange . 

The TPLP cables require relocation where they are crossed by the mainline cut and cover tunnels and ramps.  

The proposed TPLP alignment will cross above the main cut and cover tunnels and follow the eastern edge of 

reclamation below the proposed Busway to the Esmonde Road Interchange . 

13.1.1.5.2  International Telecommunications Cables  

The Telecom International Telecommunication Cables (ITC) connect New Zealandõs Telecommunications 

network to the rest of the world.   

The mainline  cut and cover tunnel crosses an armoured ITC cable that extends from Stafford Road into Shoal 

Bay. It is proposed to directionally drill a new cable duct under the live motorway under cut and cover section. 

The new cable must be pulled from the closest jo inting pits on either side of this location which are in Mayoral 

Drive, Auckland CBD and Takapuna.  

A bank of approximately twenty ITC cables cross under the existing northern motorway in the vicinity of 

Northcote Road Interchange  and must be protected (in place) during the construction works.  

13.1.2  Central Sector  

Motorway design matters relating to the central sector are discussed below.  

13.1.2.1  Tunnel  

To maintain harbour tidal flows to the Onepoto Crater (via the Onepoto Stream) the road alignment cannot 

descend into t he tunnels until south of the Onepoto Stream.  Once beyond the Onepoto Stream the mainline 

descends into the tunnels on a 4.5% vertical grade (note: this requires reclama tion discussed below in 

Section  13.6 ).  There is approximately 300m of open trench, fo llowed by 300m of cut and cover tunnel before 

the alignment is at a sufficient depth for the bored tunnel to commence.  Each bored tunnel accommodates 

three 3.5m lanes with 1.0m wide shoulders and a 5.4m minimum vertical clearance.  The tunnel from a healt h 
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and safety perspective  cannot  provide for pedestrians and cyclists , instead they could be accommodated on a 

reconfiguration of the lanes on the AHB.  

Once the bored tunnel reaches the low point in rock head (being the deepest point) beneath the harbour th e 

alignment ascends at a 1.4% vertical grade.  This shallow grade is proposed in order to maintain sufficient rock 

cover.  

13.1.2.2  Auckland Harbour Bridge  

The AHB currently has 8 general traffic lanes.  The extension bridges are approximately 9.76m wide (including  

barriers) with two 3.65m lanes, 1.15m wide left hand shoulder and 0.71m wide right hand shoulder.  The 

central truss structure is approximately 12.8m wide and has four 3.0 - 3.1m wide lanes with a moveable median 

barrier.   

It is proposed to provide for ped estrian/cyclist, bus and general traffic on the AHB.  For this study it was 

determined that:  

¶ The AHB eastern lane (Lane 1) would be provided for pedestrians/cyclists;  

¶ Lane 2 would provide for southbound buses (and potentially Shelly Beach off - ramp traffic) ; 

¶ Lanes 3 to 7 would be general traffic lanes; and  

¶ Lane 8 would provide for northbound buses.  

This configuration was based on the outcomes of the traffic modelling that indicates three general traffic lanes 

in the peak direction were required (i.e. southbo und in the AM peak and northbound in the PM peak).  In the 

contra peak direction only two lanes are sufficient.  

The AHB/CBD connections were developed on this basis, however, there could be other solutions that may be 

investigated in more detail in future studies.   

The proposed AHB lane configuration has a number of operational issues which are discussed in detail below.  

13.1.2.2.1  Pedestrians and Cyclists  

A new ramp or lift structure would be required at Northcote Point and Westhaven Drive to provide access to the 

AHB. At the southern end in order to maximise the sight distance to the exit nose of Shelly Beach Road off -

ramp it is important that pedestrians/cyclists leave the bridge a safe distance from the exit.  

In order to safely provide for the southbound bus lane  the maximum available width of a pedestrian/cycle path 

(without widening the extension bridges) is 4.45m excluding barrier protection.  The pathõs gradient is the 

same as the bridge (i.e. 5%).  More detailed design would need to address safety issues incl uding 

pedestrian/cyclist separation and separation from the adjacent bus lane.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 91  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

13.1.2.2.2  Shelly Beach Road Off - Ramp 

Where the exit nose of the existing Shelly Beach Road off - ramp is located, the eastern extension bridge and 

the central truss bridge are separate stru ctures.  Without substantially altering the off - ramp design Shelly 

Beach Road traffic must travel on the eastern extension bridge (in lane 2 assuming that Lane 1 provides for 

pedestrians/cyclists).  The bus lane (lane 2) needs to allow both buses and Shell y Beach Road general traffic if 

the off - ramp is to remain.  At this stage a combined bus and general traffic lane is considered practicable.  

More detailed traffic modelling is required to confirm this.  

A lesser issue is sight distance to the nose of the S helly Beach Road off - ramp.  With pedestrian/cyclist in Lane 

1 and buses passenger transport and Shelly Beach Road general traffic in Lane 2, the sight distance to the nose 

is restricted by the barrier between traffic lanes and the Pedestrian/Cycleway.  Thi s issue will need to be 

investigated further in future design as it is dependent on how pedestrians/cyclist access to the bridge from 

the southern abutment is provided.  

13.1.2.2.3  Curran Street On - Ramp 

Curran Street on - ramp traffic will need to merge with the northbo und bus lane then move across to the 

general traffic lane.  This raises minor operational issues to be addressed in future design.  

13.1.3  Southern Sector  

Motorway design considerations in the southern sector are discussed below.  

13.1.3.1  AHB connections to Cook Street and  Fanshawe Street  

Some of the scope and key design assumptions established for the development of the draft option long list 

(see Appendix B) were amended during defined option development.  

The Buses in City Centres Report 37 , identified the need to either in crease the capacity of Fanshawe Street for 

buses or to create a second entrance into the CBD for North Shore buses (such as Cook Street).  The 

connectivity provided by the defined options was subsequently altered to provide Fanshawe Street and Cook 

Street on and off - ramps that catered for buses.  Initially the ramps were developed as parallel cut and cover 

tunnels east of the mainline tunnels which further encroached into Victoria Market.  

The Cook Street off - ramp design has provided for one bus lane and two  general traffic lanes.  The on- ramp 

has one bus lane and one general traffic lane  (refer to lane layout drawing 60157303 - TR- 035  wit hin 

Volume  2).  The NoRs vertical gradient for the Cook Street off - ramp is 6.5% by providing a tunnel through the 

crest and ties into the sag east of Morton Street.  The Cook Street vertical gradient is 12% from the sag to 

Nelson Street.  It is not possible to further reduce the gradient of the off - ramp because the alignment needed 

to be kept below Victoria Park Markets to allo w the affected area of the market to be rebuilt over the 

completed cut and cover tunnel.   

                                                   

37  Buses in City Centre s, September 2010, prepared by Parsons Brinkerhoff for NZTA  
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The 12% gradient and location of the Cook Street and Nelson Street intersection are not suitable for bus 

operations.  Future design will need to consider alternative  bus routes from the Cook Street sag point or 

develop a connection at a different location.  

The Fanshawe Street off - ramp generally follows the existing alignment. The two lanes split to form three 

through lanes and a right turn lane.  The left turn lane in to Beaumont Street has not been developed as there is 

a conflict with the dedicated bus lane to Fanshawe Street.  This can be resolved in future design.  

The traffic modelling indicated that the increased capacity provided by the Cook Street ramps allowed t he 

Wellington Street on- ramp to the AHB via VPT to be discontinued.  This change enabled realignment of the 

Cook Street on- ramp to utilise an otherwise redundant VPT and reduce the encroachment into Victoria Park 

Markets.  

Southern sector construction seque ncing and temporary traffic management required to maintain SH1 

functionality had a major influence on geometric design particularly the construction in Victoria Park ( refer 

Section  13.8 ) which involves the use of major temporary road deck structures. Futu re designs may need to 

consider reducing the gradient by lengthening the elevated structure northward.  When VPT is completed, the 

VPV will carry four southbound lanes.  This traffic must be managed when the viaduct is removed to allow the 

retrieval of the  TBM and the construction of the mainline tunnels.   

To achieve the retrieval of the TBM and the construction of the mainline tunnels, Cook Street off - ramp would 

be a cut and cover tunnel under the Fanshawe Street and Beaumont Street intersection and throu gh Victoria 

Park to the east of the VPV.  This allows the off - ramp to be constructed off line and be used as a three lane 

temporary diversion for southbound traffic.   

The diversion will comprise a temporary elevated structure from the floor of the Cook St reet cut and cover 

tunnel in Victoria Park, over Victoria Street West to CMJ.  It will be in place for approximately three years and 

has a vertical gradient of 6.5% over a distance of approximately 300m.   

13.1.3.2  Main alignment tie - in with the CMJ with 6.5% Verti cal Gradient  

The proposed bored tunnel south portal is in Victoria Park as this is where rock  head  cover reduces .  Cut and 

cover tunnels continue across Victoria Park, under Victoria Street West and into trenches that tie - into the CMJ.  

The northbound tunn el passes under the Rob Roy Hotel building (assuming it is relocated to its permanent 

position after the completion of VPT) which would need to be temporarily moved (again) for construction.  

In the northbound direction, there are two lanes through the CMJ with a lane gain from SH16 providing three 

lanes into the northbound tunnel.  In the southbound direction, there are three lanes in the tunnel. At the 

SH16/Port diverge there are two lanes on SH16 and two lanes on the mainline.  This lane configuration can  be 

developed using a typical multi - lane diverge or a two lane exit.  Ideally the typical multi - lane diverge should 

be used for a motorway to motorway connection.  However there is insufficient length to develop the multi -

lane diverge, such that a two lane  exit has been adopted.  

Refinements to the NoRs concept alignment resulted in encroachment of the Cook Street off - ramp cut and 

cover tunnel beyond the NoRs designation to accommodate tunnel structural width, and a 6.5% vertical grade 
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to tie in with the CMJ  north of the Wellington Street motorway underpass bridge.  The 6.5% tie - in gradient met 

the NoRs design standards (Working Note 2: Option Design Standards, 9 April 2008).  The constraints 

governing the tie - in vertical gradient were:  

¶ Proximity of the Air N ew Zealand building foundations to the top of the bored tunnel (the building is 

located on the corner of Beaumont and Fanshawe Streets and partly overlies mainline southbound 

tunnel);  

¶ Vertical clearance of the Cook Street off - ramp cut and cover tunnel with  the Beaumont Street and 

Fanshawe Street intersection;  

¶ Proximity of the Cook Street off - ramp cut and cover tunnel to the underlying mainline southbound 

tunnel;  

¶ Vertical clearance of the Cook Street off - ramp cut and cover tunnel with Victoria Street West;  

¶ Maintaining a positive fall on the Orakei Main Sewer (OMS) and Freemans Bay Stormwater (FBS) lines 

over the cut and cover tunnels;  

¶ Tie- in to the CMJ north of Wellington Street motorway underpass bridge so that the SH16/Port diverge 

grades were achievable an d to avoid the major CMJ structures further south; and  

¶ SH16 diverge vertical gradient (the current gradient south of the VPV climbs at approximately 3% for 

350m, and then it steepens to approximately 7% over the next 120m before cresting (SH1 over this 

len gth continues at the 3% grade).  

The internal Road Safety Audit Report for this study rated the 6.5% gradient southbound as a serious concern 

because of the considerable length of sustained vertical gradient in this section.  The mainline vertical gradient  

southbound commenced with a 1.4% grade for approximately 1.4km , followed by 350m with an average grade 

of approximately 4.5% and then 550m with a 6.5% to tie in with the CMJ (in the vicinity of the SH16/Port 

diverge).  However , after this point the verti cal gradient continues to climb for another 2km to a high point 

south of CMJ near Khyber Pass Overpass.  The 6.5% vertical gradient on SH16 continues for approximately 

200m past the diverge.  Refer to Section 13.10  for discussion of the effects of gradient  on traffic speed and 

operation.  

13.1.3.3  Main alignment tie in with CMJ with a 5% Grade  

Given the serious concern associated with the 6.5% gradient, t he feasibility of a mainline southbound 5% 

vertical gradient tie - in to the CMJ was investigated.  

Initially the co nstraints on the 6.5% vertical gradient tie - in were retained except for the tie - in location to CMJ.  

Changing the gradient from 6.5% to 5% moved the tie - in location approximately 800m south of the Wellington 

Street motorway underpass bridge and resulted in  the need for significant excavation (up to 9m deep) in a very 

constrained location (i.e. there are major retaining walls on each side of the carriageway and the SH16 
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motorway underpass bridge in this location).  For this reason it was concluded that the t ie- in should not be 

located any further south than under the Wellington Street motorway underpass bridge.   

The tie - in location constraint was therefore retained and the Victoria Street West, OMS, FBS and SH16 diverge 

gradient constraints were removed.  Th e resulting vertical alignment affected several areas of the southern 

sector.  The main effect was a reduction in clearance between proposed tunnels and existing infrastructure.  

Key effects resulting from this design change and mitigation measures are sum marised in  

Table 13.1 . 

 

Table  13.1 : CMJ 5% Vertical Gradient Tie - in Effects and Mitigation  

Feature  Effect  Mitigation  

Victoria Street West  Reduced vertical clearance to mainline 

southbound cut and cover tunne l.  

Move Victoria Street West by 

approximately 12m north and raise the 

level of the street by 1.5m.  

 

Relocate all services in this section of 

Victoria Street West, including the ITC.   

OMS and FBS Lines Not possible to maintain positive fall with 

OMS and FBS lines over the tunnel.  

Relocate OMS and FBS. 

Air New Zealand 

Building  

Mainline southbound tunnel raised 7m 

under building. Reduced clearance 

between base of building foundations and 

top of tunnel.  Cook Street off - ramp cut 

and cover tunnel 3m from buil ding  

Realigned mainline tunnels west to 

increase clearance.  

 

Building foundation treatment to manage 

effect of potential settlement.   

Cook Street off -

ramp cut and cover 

tunnel  

Raising the mainline southbound tunnel 

lifted the top of the overlying Cook St reet 

off - ramp cut to Fanshawe Street 

pavement level.  

Relay minor services.  Sewer lines to be 

pumped.  Relocate Transpower 220kV 

cables.  

Cook Street off -

ramp cut and cover 

tunnel  

Raising the mainline southbound tunnel 

also reduced clearance between the to p of 

the bored tunnel and the overlying Cook 

Street cut and cover tunnel.  

Design Cook Street cut and cover tunnel 

to span this section of the southbound 

mainline bored tunnel.  

Mainline 

southbound tunnel 

portal  

Raising the mainline southbound tunnel 

reduce d the rock head cover over the 

southern bored tunnel portal.  

Move the bored road tunnel portal 

northward to increase rockhead cover.  

Increase length of cut and cover south of 

portal.  
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Feature  Effect  Mitigation  

SH16/Port diverge  The existing SH16 diverge vertical 

gradient goes from  3% to a max of 7% 

over 120m past the diverge nose.  For the 

6.5% gradient mainline southbound tie - in 

to the CMJ SH16 gradient remains at  6.5% 

for an additional 200m pass the diverge 

nose.  The 5% CMJ tie - in, increases the 

diverge vertical gradient of SH1 6 to 8% for 

over 200m past the diverge nose.  

No mitigation.  Will need to investigate 

further in future design.  

Tunnel Fire Life 

Safety 

The different vertical alignments between 

mainline tunnels and Cook Street Tunnels 

make the provision of emergency cro ss 

passages between tunnels difficult.  

Match mainline tunnel and Cook Street 

tunnel vertical alignment as far as 

practicable.  Provide in tunnel emergency 

egress if needed.  

Design work indicated that matching the mainline northbound tunnel vertical gradie nt to that of the 

southbound tunnel was feasible.  Future design will need to refine the above mitigation measures and should 

consider shifting the mainline tunnels further west.  This would however need to be considered against 

impacts on constructability  and construction programme due to the location of VPV.  

The internal Road Safety Audit Report (carried out on the 5% design) noted that the mainline southbound 

vertical gradient tie - in to the CMJ still rated a serious concern because of the length of susta ined gradient.  

The SH16 diverge 8% vertical gradient was also considered a serious concern as this is a motorway to 

motorway link and not an off - ramp.  Refer to Section 13. 10  for discussion of the effects of gradient on traffic 

speed and operation.  

13.1.3.4  Utilit ies 

The motorway alignment traverses a number of utilities which will need to be relocated. The required utility 

diversions are discussed below.  

13.1.3.4.1  Freemans Bay Stormwater Culvert  

The existing FBS culvert passes over VPT and crosses the proposed motorway corr idor through Victoria Park at 

a depth of approximately 5m. The mainline southbound 6.5% vertical alignment gradient tie - in to the CMJ 

allowed the FBS to cross the top of the new cut and cover tunnels.  The 5% vertical gradient tie - in raises the 

mainline so uthbound cut and cover tunnel. These final levels prevent the FBS maintaining a positive fall across 

the top of the tunnel. A diversion route is therefore required.  

The FBS diversion is approximately 800m in length and begins at the existing concrete FBS o n the western side 

of VPT and ends at Z - Pier with a new outfall. The diversion alignment passes below Victoria Park, Fisher - Point 

Drive, the Fuji Xerox complex, St Marys College Playground, and New Street. The system will be gravity 

operated with the outfa ll below sea level.  
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A deep siphon type structure under the new motorway out into the harbour was considered for the FBS but 

deemed unacceptable due to the risk of blockage from sedimentation as well as the discharge of untreated 

stormwater into the harbour . Instead, an outfall into one of the sheltered bays is preferred as this encourages 

the settling of contaminated sediments and enables these to be removed by dredging. At Z - Pier there is a 

natural channel in the seabed, deep enough that the outlet will no t become blocked by shifting sediment, 

making this an ideal location for the proposed outfall. This also enables the outlet to be hidden and protected 

below a wharf.  

13.1.3.4.2  Eastern (CMJ) Stormwater  

All stormwater on the eastern side of VPT, including the CMJ stor mwater, is conveyed in a 1.8m dia. reticulated 

system down Union Street to the FBS. This system will need to be diverted as it is currently inside the 

motorway corridor under the VPV.   

The Eastern Stormwater can be diverted to follow an alignment that cro sses below the Cook Street  Ramps and 

runs parallel east of the Cook Street  Of- ramp beyond the extent of tunnel works. This system would passes 

through Victoria Park Market and Victoria Park to a new FBS connection just south of Fanshawe Street.  

13.1.3.4.3  Orakei Main  Sewer 

The existing OMS, owned and managed by Watercare, crosses the motorway corridor from Weld Street to Drake 

Street. The OMS diversion must cross the motorway corridor to reach the main collection at the Orakei pump 

station. The mainline southbound 6.5 % vertical gradient tie - in to the CMJ allowed the OMS to cross the top of 

the cut and cover tunnels. The 5% vertical gradient tie - in has raised the mainline southbound cut and cover 

tunnel such that the OMS cannot maintain a positive fall over the top of t he tunnel.  

The OMS can however be diverted from the corner of Wilkins Street/Weld Street, downstream of the closest 

incoming branch sewer to the motorway. The OMS alignment would run south below the existing VPT water 

storage tanks, then west below SH1 and  the Cook Street ramps. East of the Cook Street ramps the route has 

been designed to run below Adelaide Street until rejoining the existing OMS in Drake Street.  

13.1.3.4.4  Transpower Linking Project Pow er Cables  

The TPLP cables are part of the same cables described i n the Section 13.2.1.5.1  above. The TPLP cables in the 

southern sector will be affected by the alignment of the defined tunnel option between Fanshawe Street and 

Westhaven Drive.  

These can be diverted north (avoiding the Air New Zealand Building) and then west across two private car parks 

to Beaumont Street. The TPLP cables can then continue west below a realigned Westhaven Drive to the existing 

TPLP cables.  

13.1.3.4.5  International Telecommunications Cables  

The ITC cables discussed in Section 13.2.1.5.2  also pass th rough the southern sector tunnel alignment at 

Victoria Street West and in Victoria Park. The existing ITC cables in Victoria Park will need to be relocated east 

beyond the extent of tunnel works.  
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The ITC ducts below Victoria Street West will  need to be rel ocated approximately 50m north to pass through 

the roof structure of the cut and cover tunnels. The new cables will need to be pulled from the nearest jointing 

pits which are in Mayoral Drive, the CBD, and Northcote on the North Shore.  

13.2  Geotechnical  

The NoRs alignment considered in this study traverses a range of geotechnical terrains, each with implications 

for design and construction of the tunnels.  Variable thicknesses of fill, marine mud and alluvium overlie East 

Coast Bays Formation (ECBF) rock, as des cribed in the Preliminary Geotechnical Appraisal Report  attached as 

Appendix E . 

The motorway section south of Esmonde Road to Onewa Road Interchange  is to be raised and ground 

treatment will be required . The trench structures and cut and cover tunnels can be designed to accommodate 

any combination of ground conditions.  As a minimum these structures will have walls and tension piles that 

found in the ECBF. However, it is expected that much of the excavation will also be in ECBF.  Section 24  

considers the ef fect of groundwater drawdown and settlements.  This issue will need to be analysed further in 

subsequent design stages.  

For the purposes of this Study, the bored tunnels are expected to be developed within ECBF rock of nominal 

strength 0.5 to 20MPa.  The t erminal chainages at the end of the bored tunnel section have been influenced by 

this criterion and a minimum rock cover of 5m above the crown of the tunnel is assumed at the portals and 

under structures.  A nominal rock cover of one tunnel diameter (15m) was initially assumed for the low point 

under the harbour but this has been reduced to about 10m at a number of points under the harbour where 

rockhead data suggests lower cover.  

13.2.1  Geotechnical Hazards  

Tunnel development is expected to be undertaken using a TBM as alternative excavation methods are 

considered to have unacceptable risks associated with groundwater ingress beneath the harbour.  A number of 

geotechnical hazards exist that could affect TBM performance, including encountering:  

¶ A deeper palaeo - channel within the Waitemata Harbour than the existing data indicates;  

¶ A previously un - identified volcano;  

¶ Significant faulting; and  

¶ Parnell Grit and uncemented granular material.  

Encountering a palaeo - channel would result in: mixed face tunnelling conditions  which increases the 

possibility of impaired machine performance; deviation from design alignment; and possible water ingress 

risking  flooding of the machine.  Encountering basaltic material associated with the vent of a volcano could 

result in the TBM be coming stuck if the cutter face had not been designed to deal with that condition.  Faulting 

in the ECBF tends to be narrow and relatively tight, however the 2002 Opus study investigations identified a 
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zone of complex folded and faulted material that appea rs to affect the majority of the proposed bored tunnel 

alignment. The faulting may provide a hydraulic connection to the sea floor which results in flooding or 

squeezing conditions that could result in a TBM becoming stuck. The presence of Parnell Grit bed s within the 

ECBF is expected to be manageable. Past experience with EPBMs in this material has indicated that water 

pressures and potential for inflow are the major concern although lenses of weakly cemented cobbles and 

boulders can cause problems for spo il handling through the screw feed.   

13.2.2  Mitigation of Hazards  

The principal mitigation for the above hazards is completion of additional site investigation for preliminary and 

detail design stages.  A comprehensive investigation comprising over - water geophys ics (reflection survey for 

strengths and stratigraphy, magnetometer survey for volcanic vents), boreholes and CPTs will give greater 

confidence that these issues can be managed in design or construction.  Tunnel alignment could be adjusted 

and methods modi fied to mitigate the risk from identified hazards.  Further mitigation measures would include 

the requirement for the EPBM to operate in closed mode when tunnelling beneath the harbour so that 

groundwater pressures and inflows could be managed.  Where poor  ground conditions are identified and 

cannot be avoided, these could be grouted in advance of tunnelling either from the TBM or ground surface. 

Conditioning agents will be required to optimise excavation and handling of the spoil.  

13.2.3  Alternative Methods  

Alter native methods of excavation including open face roadheader and open face TBM methods were 

considered but discounted due to the high safety risk. These methods would be at much greater risk of tunnel 

collapse or rapid water inflow, which would pose a serio us hazard to tunnel workers and project completion. 

Difficult rock conditions could also be very problematic for these tunnelling methods resulting in significant 

delays and cost overruns.  

13.3  Tunnel Design  

The road tunnels described below include the trench s tructures from grade, cut and cover tunnel approaches 

to the portals and the bored tunnels.  All tunnel sections have been space proofed to accommodate the 

following:  

¶ Working width requirements based on the sum of the static clearance envelope and vehicle roll 

allowance comprising:  

(a)  3 x 3.5m traffic lanes;  

(b) 1.0m shoulders on each side of the carriageway;  

(c) 3% crossfall;  

(d) Vehicle roll allowance of 0.70m at 4.25m height on low side and 0.50m on high side for 

80km/h traffic speed;  
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(e) Vertical clearance of 5.4m which accommodates nominal maximum vehicle height of 4.3m 

above pavement;  

(f) Concrete pavement in the bored tunnels and concrete with asphalt overlay in cut and cover 

sections;  

(g) Concrete barriers; and  

(h) The envelope is located approximately centrally within the profil e.   

¶ Smoke duct above carriageway providing an area of 18m 2; 

¶ Minimum 700mm space between traffic envelope and smoke duct for lights, signs and deluge; and  

¶ Architectural panels along barriers.  

The NoRs alignment assumed that the two mainline tunnel vertical  gradients were the same at any point thus 

allowing for horizontal cross passage connections.  Re - design of the southbound connection to the CMJ 

(incorporating a maximum gradient of 5%) has resulted in vertical separation of the carriageways from Ch 6200 

to the final tie - in at Ch 7000.  This has implications for cross passage layout between Ch 6200 and Ch 6500.  

13.3.1  Northern Sector  

The design of tunnel and trench structures through the northern sector are described below.  Cut and cover 

tunnels and trenches pro vide a transition from the bored tunnels to ground surface sections of the motorway.  

13.3.1.1  Trenches  

Existing ground level is generally +3.5mRL over the area of the trench at the northern landfall. The base of the 

excavation will extend to approximately - 4.6mRL at Ch 2950.  A perimeter bund has been designed for the 

reclamation and Onepoto Stream to protect the tunnel portal from inundation due to wave run - up, tsunami 

and sea level rise.  An open trench will be constructed by top - down construction from Ch 2800 to  2950 with 

diaphragm walls embedded into ECBF rock and the road slab acting as a prop.  The permanent structur e has 

been assumed to be tanked ( i.e. fully sealed against groundwater ingress ). 

From Ch 2950 to 3100 excavation is required to approximately - 10m RL. One row of temporary ground 

anchors will be required to support the diaphragm walls each side. The road slab will provide continuous 

propping to the walls while the tops of the walls will be propped by horizontal beams at nominal 5m centres, 

supported by a central row of columns.  

The maximum depth of excavation from ground level occurs at the portal to the bored tunnel  and is governed 

by provision for TBM access bored tunnel construction. This results in a deeper temporary excavation than is 

required fo r the permanent condition.  Backfilling with cement stabilised material is required to re - instate the 

level to the underside of the finished base slab. Tension piles are required to resist the hydrostatic uplift on 

the completed base slab.  
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13.3.1.2  Cut and Cover Tu nnels  

From Ch 3100 to the bored tunnel portal at Ch 3415 there will be a full roof slab of double hollowcore units or 

similar with insitu topping. This section will be constructed within the temporary reclamation area.  Temporary 

rock anchors will be insta lled as top - down excavation proceeds. Drainage sumps will be positioned under the 

finished base slab with intermediate columns and beams to support the roof slabs; these will be located at the 

interface with the cut and cover tunnels to capture surface run off before it enters the tunnels.  The runoff 

water will be pumped to surface for treatment and discharge.  The vent equipment plant room and substation 

will be housed within the cut and cover structure above the carriageway.  Cables from the main tunnels will be 

brought to surface in this section.  

13.3.2  Central Sector  

The bored tunnels commence at Ch 3400 and continue through to Ch 6180 (i.e. through the central sector and 

Wynyard Quarter in the southern sector) giving a total bored tunnel length of some 2.8km.  The tunnels 

descend from Ch 3400 at a maximum gradient of 4.5% to a low point about Ch 4350 then rise at 1.4% to Ch 

5750 before increasing to a maximum gradient of 5% from Ch 5850 to the TBM retrieval shaft at Ch 6200.   

13.3.2.1  Tunnel Profile  

The profile of the tunnel has been developed by considering the following:  

¶ Working width requirements detailed above;  

¶ Pre- cast concrete smoke duct;  

¶ Concrete road slab;  

¶ Pre- cast concrete cable tunnel located centrally along the invert; and  

¶ Drainage services on low side below road slab.  

The tunnel profile that accommodates these components has an internal diameter of 13.8m.  With tunnel 

lining, over - cut and construction tolerances, this results in a nominal 15.5m diameter TBM cutter head.  While 

a number of tunnels of this size  have been developed around the world in recent years, this is still a very large 

machine and near the limit of current technology which must be considered when assessing the risk to the 

Project.  

13.3.2.2  Smoke Duct and Southern Vent Facility  

The smoke duct is expe cted to comprise a pre - cast slab supported on corbels fixed to the face of the tunnel 

lining and suspended by stainless steel hangers.  Space is available between the traffic envelope and the 

smoke duct for signs, lighting and deluge facilities.  Space for  jet fans is marginal and if it is decided at a 

future stage of design to install fans through the bored tunnel section, then re - assessment of the layout will 

be required.  
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The vent stack and plant rooms at the southern end of the tunnels could be built abo ut Ch 6050 or over 100 -

110 Beaumont Street at about Ch 6050 .  A shaft will be excavated to the crown of the tunnels to provide a 

connection and cross - over for the smoke ducts.  The main vent fans are to be housed vertically in the shaft.  A 

vent stack is r equired above the shaft; the height of which is a function of the existing and future surrounding 

buildings.  

13.3.2.3  Lining  

Preliminary analysis indicates that 600mm thick pre - cast concrete tunnel lining segments are expected to be 

adequate for the ground, grout a nd water pressures anticipated.  The tunnel lining is assumed to be un -

drained.  Segments will incorporate a full perimeter gasket and will be watertight.  The adjacent rock mass will 

be grouted where misalignment of segments result in seepage.  

13.3.2.4  Cross Passages, Sub - Stations and Sumps  

Cross passages are proposed at 120m intervals along the tunnel.  They are primarily used to provide 

emergency egress from the incident tunnel to the non - incident tunnel however they are also used to house 

mechanical and electric al equipment such as deluge control valves, electrical plant and distribution to local 

equipment/lighting.  

Cross passages will be mined between the bored tunnels after completion of the main bores.  A nominal 5m 

diameter excavated profile is allowed to pro vide a clear envelope of 1.5m wide by 2.4m high within the 

completed passages.  The cross passages are to be made fully watertight by incorporating a water proof 

membrane.  

Sub- stations are required underground to step high voltage electricity down to volta ges suitable for operating 

in - tunnel equipment such as fans, lighting and pumps.  Sub - stations can be formed in a series of over - size 

cross passage openings between the main tunnels, as described above. The nominal dimensions would be 6m 

diameter to provid e a clear space of 3.5m wide by 3.5m high and typically four cross passages would be 

required for each sub - station. However, it may also be possible to house the sub - stations below the road deck 

within each tube with a local realignment of the cable tunnel .  This would have significant benefits including 

reduced construction risk and reduced costs although access for inspection and maintenance of equipment 

may be disadvantaged.  

Sumps are required to collect seepage, maintenance wash - down, deluge and spills  within the tunnel.  A single 

sump is proposed at the low point in each tunnel.  It is proposed to place the sump within the profile of the 

TBM tunnel rather than mining a void below a cross passage as this reduces construction difficulty and risk.  

The fl oor of the cable tunnel will need to be re - profiled to form a small sump that can collect any water 

inflows.  The sumps should be sized to contain deluge water from two zones (60m length) and two hydrants 

activated for 30 minutes without overtopping.  The deluge water is likely to be contaminated and will be 

pumped to surface for disposal to sewer.  Pumps and rising mains are required in each tunnel.  

13.3.3  Southern Sector  

The tunnel and trench structures within the southern sector of the study area are described below.  
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13.3.3.1  Trenches  

From Ch 6520 to 6600 the diaphragm walls of the open trench require propping at the top at nominal 5m 

centres. From Ch 6600 to 6800 the diaphragm walls are expected to cantilever vertically without propping. The 

base slab will require tensi on piles to resist the hydrostatic uplift.  

13.3.3.2  Cut and Cover Tunnels  

The southern sector cut and cover tunnels commence at the TBM retrieval shaft between Ch 6180 and 6200.  

The shaft will be some 25m deep and constructed top - down with diaphragm walls supporte d laterally by 

temporary rock anchors.  The Cook Street off - ramp will be constructed prior to the TBM shaft and they will 

share a common wall.  The invert of the shaft extends to below TBM invert level so that the TBM can be driven 

through, dismantled and removed.  A floor slab secured with tension piles will be cast in the base of the shaft.  

Once the TBM has been removed the invert area will be filled with cement stabilised material and the 

permanent road slab constructed.  Cables will connect the sub - station housed in the cut and cover box above 

the roadway to the tunnel and adjacent jet fans.  

From Ch 6200 to Ch 6520 construction will be top down excavation (cut and cover). To avoid the need for 

temporary rock anchors (to stabilise the diaphragm walls) in termediate props will be installed. Hydrostatic 

uplift on the completed base slab is resisted by tension piles.  To accommodate the 5% gradient into CMJ, the 

floor levels between the adjacent tubes vary by up to 8m.  Emergency egress will need to be via lo nger 

passages incorporating stairs.  

13.3.3.3  Cook Street Ramps  

The Cook Street off - ramp from the AHB will have cantilever diaphragm walls from Ch 230 to 450 and from Ch 

1300 to 1400. For Ch 450 to 540 the tops of the walls require propping between, and from Ch 540 to 1300 

there will be a full roof slab of double hollow core units or similar. Tension piles are not required to resist 

hydrostatic uplift on the base slabs, as the lesser width of the trench/tunnel enables the floor slab to span 

horizontally between the d iaphragm walls. These are embedded sufficiently deep into the ECBF rock to resist 

the total uplift.  

The raising of the bored tunnel alignment to meet a 5% grade into CMJ has resulted in minimal cover between 

the crown of the bored tunnels and the soffit of  the Cook Street off - ramp cut and cover tunnel.  It has been 

assumed that the ramp tunnel will be designed as a rigid box that can span across the bored tunnel, supported 

on ôabutmentõ piles.  This will require rows of bored piles beside the tunnels and locally thicker walls, roof and 

floor slabs for Cook Street  off - ramp.  

Similarly the Cook Street on - ramp to the AHB commences as an open trench that continues into a short section 

of bored tunnel  (where it is too deep to build a cut and cover tunnel) then cut  and cover construction under the 

SH1 trenches before rising to join into the VPT.  Construction will involve removal of part of the roof of the VPT 

and temporary support of the west wall.  
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13.4  Fire Life Safety  

Safe and efficient operation of a road tunnel requ ires consideration of a number of ventilation and fire life 

safety issues including:  

¶ Emergency egress;  

¶ Fire suppression;  

¶ Ventilation for smoke control in an emergency;  

¶ Ventilation plant for management of internal and external air pollution; and  

¶ Building sp ace requirements for the ventilation plant.  

13.4.1  Main Line Tunnels  

Fire life safety matters relating to the mainline tunnel are out below.  

13.4.1.1  Emergency Egress and Monitoring  

Emergency egress within the tunnels is to be via cross passages that connect the incident and non - incident 

tunnels.  The two bored tunnels crossing the harbour have similar  vertical alignments and will have short 

horizontal cross passages at nominally 120m centres.  The southern cut and cover tunnels diverge significantly 

in vertical alignment  due to the 5% grade requirement on the south bound tunnel.  Emergency egress between 

Ch 6250 and 6500 will be via longer passages that include stairs.  The cross passages will have fire rated 

doors at each end and can provide refuge in the event of fire.  

The tunnels will require: CCTV cameras at 60  m centres, with video incident detection; 24/7 manned control 

room, with operators trained in emergency response procedures; and road patrollers with breakdown response 

vehicles.  

13.4.1.2  Fire Suppression  

Given that dan gerous goods vehicles (which have a higher rate of combustibility) will not be permitted to travel 

through the tunnels the design fire has been assumed at a lower level of combustibility of 50MW.  The road 

tunnels will include a fixed water based fire supp ression system which could be either deluge or water mist.  

Emergency equipment cabinets with hydrants, hose reels, extinguisher and communications at 50  m centres 

along each tunnel bore.  These will be supplied by a hydrant main in each tunnel, cross conn ected at intervals 

and valved to allow isolation of sections.  

The VPT is currently providing very large storage tanks to feed a 10  mm/min deluge system.  It could also 

supply the new tunnel.  At this stage the scheme should allow for 30  m long deluge zones  delivering 

10  mm/min.  It should be assumed that two deluge zones are activated in an incident.  Then, with a 30  minute 

deluge duration and 15 minutes of two hydrants each 15 L/s, a water supply volume of 250  kL will be required 
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from the north end.  A sim ilarly sized sump will be required at the tunnel low point, with additional allowance 

of 30  kL for spill from a vehicle.  

13.4.1.3  Smoke Control  

An overhead smoke duct is proposed for the full length of the tunnels.  This is based on the relatively long 

length of th e mainline tunnels and the likelihood of congestion in the southbound tunnel due to traffic on the 

CMJ outside the portals.  Stopped traffic ahead of a fire makes it desirable to capture smoke near the source 

rather than ventilating over stationary vehicle s to the portals.  The smoke duct will extend to within 60m of the 

daylight portals, to address smoke control in such stopped traffic scenarios.  Remotely activated dampers will 

be provided at 60m centres within the smoke duct to collect smoke from the imm ediate vicinity of a fire.  

Future detailed analysis may demonstrate that risk from smoke can be kept appropriately low without the need 

for a duct, in which case there will be savings in cost.   

13.4.1.4  Ventilation  

Longitudinal ventilation will be used for normal operation, powered by jet fans housed in the cut and cover 

sections at each end of the mainline tunnels.  Removing jet fans from the bored tunnel section reduces the 

space required and may allow a reduced tunnel diameter.  

It has been assumed that for norma l operation, all exhaust fumes would be captured for stationary and slow 

moving traffic (<40 km/h) but that there will be portal emissions for free moving traffic.  Ventilation buildings 

are required at the northern and southern portals to capture tunnel a ir at the portals at the rate of 400m 3/s.  

This represents all tunnel air from congested traffic and around 60% of the highest flows from free flowing 

traffic.  Each ventilation building will have three fans of nominal capacity 133m 3/s.  Total installed fa n power 

may be around 1200  kW.  Higher capacity portal emission capture may be required if there are sensitive 

receivers very close to the portal.   

The northern ventilation stack is proposed at the bored tunnel portal about Ch 3400.  Exhaust from north 

bound vehicles travelling between Ch 3400 and the cut and cover portal at Ch 3100 will be drawn back to the 

stack via the smoke duct.  A similar arrangement will apply at the south end where the vent stack is envisaged 

to be located over 100 to 110 Beaumont Street about Ch 6050.  The capture rate and the height of any stacks 

are matters for assessment during the next stage of the Project.  

13.4.2  Cook Street Ramps  

On and off - ramps between Cook Street and the existing AHB involve relatively short cut and cover tunnel s.  For 

the bored tunnel option, the ramps are discrete tunnels; the off - ramp is 900m long and the on - ramp is 620m 

long connecting into the existing VPT.  

Incident detection, emergency egress and fire suppression provisions in these shorter tunnels will be 

comparable to those in the main tunnel.  Longitudinal passages are to be provided, with fire doors at 

maximum 120m intervals along the roadway.  The longitudinal passages would lead to a place of safety 

beyond the portals.  
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A smoke duct is not considered ju stified for Cook Street.   Given the vertical constraints for the Cook Street 

ramps where they pass over the bored tunnels, a duct may be very difficult to provide.  It is proposed that 

longitudinal ventilation with jet fans mounted from the ceiling will b e sufficient.  Jet fans are to be distributed 

throughout the tunnels.   

Portal emissions are expected to be acceptable given the short length of tunnels (600 ð 900m).  As a result, it 

is unlikely that Cook Street would need ventilation plant for portal flo w control, or a stack for dispersion.  

13.5  Reclamation  

Refer to Volume 2 , Drawings Nos. 60157303 - TR- 036 and 037.  

The nature and extent of proposed reclamations and ground improvement were determined by the following 

considerations:  

¶ Road alignment geometry;  

¶ Temporary construction requirements, working areas and traffic management;  

¶ Temporary reclamation to minimise permanent reclamation encroachment into the harbour;  

¶ Permanent reclamation versus bridge structure and earthfill approaches, in areas of difficult gro und 

conditions and coastal environment;  

¶ Permanent reclamation versus retaining walls in areas of visual amenity and coastal environment; and  

¶ Opportunities provided by permanent reclamation for landscaping and separation of motorway from 

the coastal environ ment.  

Reclamation and ground improvement design provides reliable construction performance, reduces 

construction duration by minimising settlement durations, and effectively manages the risk of longer term 

settlement on motorway serviceability.  

Temporary a nd permanent reclamation in the northern sector and permanent reclamation in the southern 

sector are proposed for the tunnel option.  

13.5.1  Temporary Reclamation  

In the northern sector , 3.1ha of temporary reclamation is required. Reclamation bunds protecting temp orary 

work areas will be constructed from mudcrete (natural marine muds mixed with cement) and/or imported fill.  

The harbour side slopes of the bunds will be either overlaid with rock armour or, the mudcrete surface 

roughened to control wave run - up.  Soft  marine sediments underlying the bunds will be treated by 

replacement in areas where the sediment layer is thin and deep soil mixing in areas of thicker layers.  
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The temporary reclamation adjacent to the north portal of the bored road tunnels is required to  create a 

construction working area for launching the TBM.  The cut and cover tunnel structures will be located below 

the existing sea bed and the area backfilled to existing sea bed level. The temporary reclamation would be 

removed at the completion of co nstruction and the area reinstated to a marine environment.  

13.5.2  Permanent Reclamation  

Permanent reclamation is required in the northern and central sectors of the study area. Permanent 

reclamation bund design is similar to temporary bunds except that harbour s ide surface will be permanently 

protected with rock armour and landscaped above the extent of armouring.  Platform fills beyond the bunds 

will be either mudcrete or suitable imported fill.  Bund and platform foundation treatment would be the same 

as tempor ary reclamations.  Earthfill areas within the existing motorway area (e.g. bridge abutment earthfill 

approaches) and climate change fill will be constructed from suitable imported fill with foundation treatment 

as for temporary reclamations.  

13.5.2.1  Northern Secto r 

In the northern sector , 10.5ha of permanent reclamation is required to accommodate tunnel portals and 

additional motorway lanes. Less reclamation may be possible in the vicinity of the Onewa Road Interchange , 

but this would require demolition of most of the existing structures, and substantially re - building the 

Interchange . This would result in a longer and more complex construction programme, with more significant 

impacts on the road network and disruption to road users, as the majority of this work coul d only be 

constructed in the existing motorway corridor.  

13.5.2.2  Southern Sector  

In the southern sector , 1.7ha of permanent reclamation is required to accommodate the Fanshawe Street and 

Cook Street ramps. Less reclamation may be possible to the east of Z - pier, bu t this would require demolition 

of part or all of existing road structures (e.g. VPT) and significantly more complex temporary construction 

works and traffic management.  

13.6  Coastal Engineering Design  

The defined tunnel option traverses the CMA.  Coastal engin eering measures have been built into the design to 

address the following issues:  

¶ Levels of temporary reclamation bunds adjacent to the coast, including allowance for wave run - up;  

¶ Levels of permanent reclamation bunds and platforms adjacent to the coast, in cluding allowance for 

wave run - up; and  

¶ Sizing of rock armour for temporary and permanent reclamation bunds.  
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13.6.1  Temporary Reclamation Levels  

Temporary reclamation bunds are put in place to protect facilities such as TBM launching and spoil recovery 

areas. Thes e bunds will be required for a period of about 4 - 5 years. Results of a combined wave/tidal analysis 

for Shoal Bay indicate that the platform level should be about RL 3.5m. A level of RL 3.5m has been adopted 

for the Project design. In general temporary pla tforms are not required in the Westhaven area.  

13.6.2  Permanent Reclamation Levels  

Permanent reclamation bunds and platform fill are put in place to protect the completed project works.  

Results of a combined wave/tidal analysis for Shoal Bay indicate that the pl atform level should be at least RL 

4.5m. A level of RL 5.0m has been adopted for the Project design, as required by NZTA.  

Results of a combined wave/tidal analysis for the Westhaven area indicate that the platform level should be at 

least RL 4.0m. A level  of RL 3.5m has been adopted for the Project design, as the finished platforms need to fit 

into the surrounding area and maintain functionality. Most of downtown Auckland is at RL 3.5m. If issues 

develop with wave run - up and sea level rise then a wave retu rn wall could be installed at the crest of the 

reclamation bund.  

13.6.3  Rock Armour  

Based on the Rock Manua 38 l (CIRIA, 2008) and the 100 year return period wave event, the rock sizes and 

thicknesses for permanent reclamation are given in Table 13.2 . 

Table  13.2 : Rock Armour Requirements  

Rock Component  Shoal Bay Westhaven  

Armour  

D50 (m) 0.6  0.4  

W50 (kg) 300  75  

Thickness (m) 1.0  0.7  

Underlayer  

D50 (m) 0.2  0.15  

W50 (kg) 15  4 

Thickness (m) 0.35  0.25  

Toe length (for wave breaking conditions)  
For berm toe (m) or 4.5  3.0  

For buried toe (m) 3.0  2.0  

                                                   

38  Construction Industry Research and Information A ssociation  (CIRIA), 2008, Rock Manual . 
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13.7  Constructability  

This Section sets out the construction sequence and addresses the key constructability issues associated with 

the road component of the defined tunnel option (r efer to Volume 2 , Drawings Nos. 60157303 - TR- 041 to 

047).  

For this discussion the northern sector comprises all works north of the northern road tunnel portals, the 

central sector is the bored road tunnels between the portals and the southern sector all works on the south 

side of the Waitemata Har bour.  

The construction sequence has been developed on the basis that the bored tunnels will be driven from the 

North Shore rather the Victoria Park, because this offers sufficient space to support the TBM operation (on 

reclamation), and allows work on the southern reception areas to progress and be ready to receive the TBM.  

13.7.1  Northern Sector  

Works in the northern sector comprise reclamation (both temporary and permanent) along the coast to 

facilitate motorway widening and additional lane construction between  Esmonde Road Interchange  and the 

AHB. In addition the road level will be raised to allow for predicted sea level increases due to climate change. 

Reclamation for the approach structures to, and portals of, the harbour crossing is also required.  

The propo sed construction sequence for the purposes of this Study relating to the northern alignment is 

shown in Volume 2  on drawings 60157303 - TR- 041 to 044.  A summary of the construction sequence is 

provided in Table 13.3  below, followed by a more detailed explan ation of key aspects of the construction 

works.  

Table  13.3 : Northern Sector Construction Sequence: Defined Tunnel  

Stage Construction Sequence  

1 Construct site access and reclamation for tunnel construction site and motorway links  

Construct temporary acc ess roads and establish work site facilities  

Deliver TBM to site and launch TBM to bore the southbound tunnel  

On- going mucking out and materials  

Construct cut and cover box for tunnel approaches  

Upgrade Esmonde Road Interchange  bridges  

Retrieve TBM from Victoria Park and re - launch to construct northbound tunnel bore  

Commence fit out of the southbound tunnel.  

2 Demobilise TBM supporting equipment from the construction site  

Commence northbound tunnel fit out  

Remove the temporary reclamation  
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Construct roads from the Esmonde Road Interchange  and the Onewa Road Interchange  to AHB (which 

includes the construction of a number of elevated cast in situ concrete structures and installation of 

ducts for TPLP)  

Construct a temporary diversion at One wa Road Interchange  

Extend the Exmouth footbridge (at Ch 1700)  

3 Construct a temporary diversion at the Esmonde Road Interchange  and divert SH1 southbound traffic 

onto the new links to the AHB;  

Construct the remainder of the mainline cut and cover tun nels and trenches from Onewa Road 

Interchange  

Commence ground improvement works and raise road levels on southbound lanes of SH1  

Commence staged replacement of existing motorway culverts with elevated structures  

Construct Onewa Interchange  links and  demolish the existing Busway bridge  

Divert AHB northbound traffic between the AHB and the Onewa Road Interchange  and construct new 

northbound lanes  

4 Divert northbound traffic to southbound lanes between the Onewa Road Interchange  and the Esmonde 

Road interchange s, including temporary connection to Esmonde Road off - ramp (it is envisaged that 

the mainline southbound lanes would be completed by this stage to enable VPT traffic to be 

transferred to these)  

Commence ground improvement works and raise road levels on northbound lanes of SH1  

Complete the replacement of motorway culverts with cast in situ elevated structures  

Complete all remaining northbound lanes and move traffic to final mainline and AHB lanes  

Remove all temporary diversions and demobil ise construction site  

 

13.7.1.1  Esmonde Road Interchange  

To facilitate reconstruction of the Esmonde Road Interchange  and motorway construction works, two work site 

areas have been identified adjacent to the interchange  for site office and materials storage purpos es. 

Replacement of the existing bridge structures at Esmonde Road Interchange , in conjunction with additional 

road, is a relatively isolated element of works. This should be carried out early in the project prior to diversion 

of mainline southbound traffic  onto the proposed new lanes.  

Due to the required increase in bridge span, the two existing bridges and abutments will require replacement 

one at a time, in sequence with construction of the new abutments and bridge spans. A temporary bridge will 

be requi red to facilitate this and maintain traffic capacity over the interchange in conjunction with carefully 

planned traffic management sequences.  

It is envisaged that the construction of an additional lane between Fred Thomas Drive and the northbound 

loop. on - ramp at the Esmonde Road Interchange  will be on lightweight polystyrene block fill similar to the 

existing lanes.  
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13.7.1.2  Additional Motorway Carriageway  

Due to poor ground conditions  the new southbound motorway lanes associated with the defined tunnel option 

will  be partially constructed on an elevated viaduct in the north (just to the east of the Esmonde Road 

Interchange ) and on reclamation in the south. The elevated viaduct will be piled to approximately 30m depth. 

Temporary fill or a temporary piled trestle str ucture would be required to provide a construction access track 

to the viaduct.  

13.7.1.3  Motorway Reclamation  

Mudcrete and/or imported fill will be required to form the reclamation for the motorway lanes as spoil from 

the bored tunnel will not be available until la ter in the construction phasing. Spoil from excavation of the north 

tunnel portal could be used for reclamation purposes if the construction timing is suitable.  

Most of the identified northern sector construction sites require site access and egress to an d from the SH1 

southbound carriageway. To accommodate this, and to minimise construction traffic passing through Auckland 

from the south and over the AHB, a source of weathered or other rock could be identified north of the harbour 

for transport by truck t o site. Currently there are suitable quarries in Wainui, Whangaripo (Wellsford), Omaha 

Flats and Waimauku. There are several sources of suitable armour rock in the Auckland area, all of which would 

require to be trucked into the site.  

Construction of recla mation areas from land would require progressive work constrained by tidal cycles to 

build up to the required levels. These works would be undertaken over a period of approximately one year.  

13.7.1.4  Motorway Works and Culvert replacement  

A requirement of the Study  is to provide for the predicted increases in sea level as a result of climate change. 

Consequently the design raises the level of the northbound and southbound carriageways of the motorway and 

replaces the culverts with bridges at Onepoto Stream and Tank Farm Tuff Crater. In order to maintain SH1 

traffic flows during these works, it will be necessary to construct the additional motorway lanes first to allow 

diversion of SH1 traffic off the existing carriageways, in sequence. Ground improvement works, new b ridge 

abutments and spans could then be constructed in the occupied carriageways and the culverts broken out in 

sections.  

The bridge abutments would be constructed from within the motorway area prior to exposure and removal of 

the culvert, thereby providi ng stable working platforms for piling rigs and cranage. On completion of a 

carriageway, the next traffic management sequence would transfer diverted traffic to the completed 

carriageway and make the remaining carriageway available for construction.  

13.7.1.5  Affect ed Utilities  

There are two major utilities affected by the works required to construct the defined tunnel option: the ITC; 

and the TPLP power cables.  
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The ITC passes under the existing SH1 from Stafford Road into the CMA.  The cable will have to be diverted  as 

it is positioned on the seabed in the area to be reclaimed for construction of the tunnel portal. This can be 

achieved by directional drilling a duct from an existing chamber in Stafford Road, under SH1 to the reclamation 

site. After the reclamation ar ea has been drained and prior to it being filled, the duct can then be extended to 

a new watertight chamber, within the site and at the edge of the permanent reclamation. A replacement cable 

section can then be installed through the new ducts and chamber t o the next existing connection point.  

The TPLP is a bundle of cables in ducts surrounded in thermal concrete which currently runs along the eastern 

edge of the existing motorway. It will need to be relocated at the north end due to the ground improvement 

works, and at the south end to facilitate construction of the cut and cover structures, which cut across its 

alignment.  

The cable must remain live at all times. To achieve this, new ducting will need to be built into the new 

motorway lanes as they are con structed. However, in the vicinity of the northern portal the new ducts will have 

to be laid after the TBM drives have been completed and before existing cables are removed for construction of 

the cut and cover approach structures and over bridges.  

13.7.1.6  Norther n Tunnel Portal Work Site and Reclamation  

The TBM launch site (and main construction site) is to be located on 60,000m 2 of reclamation to the north of 

the northern AHB abutment. The TBM launch site is proposed to be located on the seaward side of the exist ing 

motorway so will need a temporary construction access off the SH1 southbound to Onewa slip road for delivery 

of materials and TBM infrastructure.   

13.7.1.6.1  Reclamation  

Reclamation construction is described in Section 13.6 . Part of the reclamation will be tempo rary. Bunds will be 

constructed to protect the reclaimed areas from the sea. The soft sediment enclosed by the bund will be 

removed and hardstand and drainage installed. Following the completion of tunnel construction works 

temporary reclamation will be re moved and the foreshore reinstated.  

13.7.1.6.2  Site Access  

Egress from this work site could either be provided direct to SH1 southbound, or SH1 northbound via a 

temporary over bridge across SH1. The overbridge could link to either the central reservation currently u sed 

for the barrier relocation facility, or to the west side of SH1. The central reservation option would probably 

require relocation of a motorway sign gantry and would be subject to acceptability of trucks merging into the 

right hand lane of SH1 northbou nd. If this was unacceptable from a safety perspective the over bridge would 

have to extend across SH1 to a slip road exiting to Onewa Road and/or SH1 northbound.  

There is a minor access track under SH1 at Northcote Point which passes residential properti es to merge with 

SH1 northbound. It may be feasible to use this track for light site traffic.  

13.7.1.6.3  Tunnel Portal Construction  
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The northern tunnel portal will be formed within a cut which will become the permanent approach cutting to 

the tunnels. This deep excav ation will require watertight contiguous bored piles or diaphragm retaining walls 

through reclamation and weak upper layers of the ECBF. Intermediate level propping between these walls will 

also be required. Rock head will likely be encountered at shallow depth making the bulk of the cutting 

excavation in relatively stable ECBF rock.  

The location of the tunnel portals (Ch 3400) are such that the cutting forming the portal and new motorway 

approaches encroach into the existing SH1 footprint. To avoid disrup tion to traffic flows the tunnel portals will 

need to be constructed in two stages.  

The portal approach cut structure can be accessed via the new gain lane from the Onewa Road Interchange  

allowing for an uninterrupted alignment for the TBM spoil conveyors . 

The portal work site area provides sufficient space for stockpiling tunnel lining segments for only about two 

dayõs production with one TBM. A gantry crane will be required to handle segments and deliver them to the 

tunnel portal. As the rate of segment manufacture will not be able to match construction progress, large offsite 

storage yard will be required, this would preferably be located at the segment casting yard to reduce multiple 

handling of the large and easily damaged segments. This storage site c ould be as large as 2.5ha.  

13.7.1.6.4  Tunnel Spoil Management and Disposal  

If the tunnels are excavated with one TBM, the maximum bulk spoil disposal requirement would be around 

6500m 3/day or around 300 truck per day. As the TBM will run 24 hours, 6 days a week the  spoil handing 

facility will need to be enclosed in an acoustic shed and muck stockpiled overnight to avoid out of hours 

transportation.  

Options considered for spoil handling from portal to offsite area are:  

¶ Option (a):  By conveyor, to barge for off shore disposal;  

¶ Option (b):  By conveyor, over SH1 to a muck holding area in Stafford Park and then by truck 

northwards on SH1 for onshore disposal; and  

¶ Option (c):  By conveyor to muck holding area within the reclamation area and then by truck via a 

temporary ove rbridge onto SH1 northbound for onshore disposal.  

An overbridge will already be required to enable trucks accessing the work site to return northbound without a 

protracted journey over the AHB and back. Option (c) would therefore be the most viable, and av oids the use of 

further land at Stafford Park. Disposal by barge is environmentally unattractive, would be weather and tide 

dependant and would involve long shipping distances to reach acceptable tipping sites outside the Waitemata 

Harbour.  

13.7.1.6.5  Tunnel Material s and Plant Transportation  
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Materials and segment delivery to the TBM in the tunnel is assumed to be via trucks. The TBM diameter is 

15.5m and delivery of the larger TBM components may require a short - term  closure of some SH1 south bound 

lanes. Assuming the  tunnel lining segments are 550mm thick only two 12.5 tonne segments could be 

delivered on each truck. Allowing for one TBM progressing at 6 rings per day suggests 36 segment delivery 

trucks to site per day. A segment storage and delivery facility will be located at the tunnel portal and covered 

with a noise enclosure.  

The only existing segment manufacturing facility is located in South Auckland, but a new facility on the North 

Shore would ease delivery issues. Suitable sites for these purposes exist in Si lverdale.  

As the TBM drive progresses the invert will be backfilled with the permanent road sub - base material and a 

temporary surfacing applied for construction access.  

The spoil from the tunnel excavations will require the application of conditioners to control its plasticity and 

enhance handling. Where wet ground conditions are experienced the spoil will need to be treated to facilitate 

its effective transportation by conveyor. Transportation of spoil by open truck from the on - site storage facility 

on pu blic highways will require the material to be either treated or well drained to avoid spillage.  

13.7.2  Central Sector  

The new crossing road tunnels will be excavated by 15.5m diameter TBM designed specifically for the Project 

to ensure it is appropriate to the gr ound conditions and can bore to the required alignment tolerances. It will 

have an automated system for handling and installing the tunnel lining segments behind the TBM.  

There are no manufacturers of this type of machine in New Zealand or Australia so it  will require procurement 

from international sources (which is normal practise for such specialised equipment). This size of machine is at 

the leading edge of TBM technology. However there is international experience in the construction of similar 

sized tu nnels (for example Madrid in Spain and Chevy Ming in China).  

The use of a single TBM for both the northbound and southbound lanes is proposed. Due to the physical 

constraint presented by the connections to SH1 and the removal of the existing VPV it will on ly be possible to 

construct one TBM recovery shaft prior to the removal of the viaduct. The design team considered using two 

TBMõs but it was unlikely that this would result in any time or cost saving. The infrastructure and costs for 

power, materials supp ly and disposal of spoil associated with operating two TBMõs are significant issues which 

informed the decision.  

The two road tunnel bores are connected by cross passages at intervals to facilitate fire life safety egress. It 

has been assumed that cross pa ssage construction will be commenced from tunnel drive 1 and partially 

completed to a safe distance from drive 2 in advance of the arrival of the second tunnel drive. Cross passages 

would then be completed after tunnel drive 2 has passed each location.  

Typical cross passage construction would require a break out from the main tunnel lining through special 

segments at the cross passage locations. Probe drilling would be carried out to determine if ground water at 

pressure is present. Ground treatment by gro uting and possibly costly ground freezing will be required prior to 
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excavation. Excavation of the cross passage would be carried out by small road header followed by the 

installation of a waterproof membrane and permanent concrete lining.  

13.7.3  Southern Sector  

The southern sector works along Westhaven Drive and around Victoria Park will require a series of work areas 

to accommodate the permanent works. The southern sector works are made very complex by the density of 

the existing busy roads and the presence of si gnificant utilities. In addition a number of buildings are required 

to be demolished adjacent to public roads and precautions will need to be taken for the careful dismantling of 

the buildings and protection of the public. Access and egress to and from dem olition sites will need to be 

carefully managed to minimise disruption to traffic flows.  

The construction of the southern sector works is complex and is generally as s hown in Volume 2 , drawings 

60157303 - TR 045 to 047. A summary of the construction  sequenc e is provided in Table 13.4  below , followed 

by a more detailed explanation of key aspects of the construction works.  

Table  13.4 : Southern Sector Construction Sequence: Tunnel  

Stage Construction Sequence  

1 Construct the site access and reclamation along We sthaven Drive  

Establish construction site at Victoria Park  

Construct new road to connect Westhaven Drive to Wynyard Quarter  

Construct Cook Street off - ramp including a temporary viaduct over Victoria Street West to the 

southbound lanes of SH1  

Constr uct the southbound off - ramp to Fanshawe Street and extend the existing pedestrian footbridge 

to Westhaven Drive  

2 Divert AHB southbound traffic to Cook Street and Fanshawe Street off - ramps and remove the VPV  

Construct TBM retrieval shaft and cut and cov er tunnel  

Retrieve TBM and return it to the northern sector construction site to commence the northbound tunnel 

drive  

Commence fit out of southbound tunnel  

Construct southbound trenched section to complete the southbound tunnel  

Retrieve the TBM aft er the northbound drive and commence fit out of northbound tunnel  

Construct Cook Street ramp to the VPT  

3 Close the VPT and temporarily divert SH1 northbound traffic into the completed AWHC southbound 

tunnel  

Construct Cook Street on - ramp and AWHC nort hbound cut and cover tunnel merge into the VPT  

Construct the AWHC tunnels, northbound trench section and backfill the redundant section of the VPT  

Construct the Fanshawe Street bus lane on - ramp and new road linking Sale Street to Union Street  

Move th e final lanes to the AWHC and AHB and remove all temporary diversions  
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Stage Construction Sequence  

Remove temporary viaduct from Cook Street off - ramp and complete the roof structure  

Open Cook Street off - ramp and demobilise construction site  

 

13.7.3.1  Z- Pier  

The existing Z - Pier reclamatio n will be used to service the reclamation works along Westhaven Drive, 

construction of the Cook Street off - ramp from SH1 to beneath the Fanshawe Street  / Beaumont Street junction 

and to support the construction of the Fanshawe Street off - ramp and Busway l anes. The area will provide for a 

site area of about 1.5ha.  

Z- Pier represents the only practicable area of land to the north of the existing SH1 which gives access to the 

western end of the Cook Street ramp tunnels and the works in this area. Alternativel y, new working space 

could be provided by additional reclamation within Westhaven Marina.  

13.7.3.2  Westhaven Drive  

The reclamation required along Westhaven Drive will need to be carried out early in the Project. This will enable 

Westhaven Drive to be moved north to  facilitate diversion of the TPLP cables and construction of the Cook 

Street off - ramp structure. Reclamation construction is described in Section 13.6 . 

13.7.3.3  Victoria Park  

The area of Victoria Park east of the existing VPV is required temporarily as the main co nstruction support area 

for all works in Victoria Park. Mainline bored and cut and cover tunnel construction including TBM retrieval pits 

will require more than one third of the Park area. The Park offers a significant area centrally located in the 

souther n sector and relatively unencumbered by existing buildings. It is acknowledged however that tree 

protection measures will be required as there are a number of scheduled trees within the Park (refer to 

Chapter  21 ). 

This site will be required for the duratio n of construction work and will allow the TBM reception shaft and Cook 

Street off - ramp to be built. Access and egress will be from Fanshawe Street and Victoria Street West. This site 

includes the foot print of the Cook Street off - ramp tunnel, and will be o ccupied by a 500m long temporary 

viaduct emerging from the Cook Street off - ramp, crossing over Victoria Stree t West , to connect to SH1.  

The use of Victoria Park as a construction site will necessitate the relocation of the existing Campbell Free 

Kindergar ten building.  Victoria Park is also a flood detention area. This will need to be taken into 

consideration in the design of the temporary works to avoid flooding of excavations.  

The part of Victoria Park currently under the existing VPV cannot be utilised  as a construction site until the 

existing viaduct is removed and after the Cook Street off - ramp tunnel is complete. The area of this site is 

around 0.7ha. Once the existing viaduct is removed, the Victoria Park (Central) work site will provide the space 
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to construct the TBM (north bound) reception pit and the southern approach cutting.  The mitigation and 

protection of trees within Victoria Park is discussed in Section 21 . 

The cut and cover tunnels are proposed to be constructed using diaphragm perimeter a nd central walls, with 

top down excavation in lifts using waling beams and central props as appropriate. The base slabs will be tied 

to tension piles to resist ground water uplift. The roof will comprise precast concrete units with insitu concrete 

topping.  Availability of concrete supply by the local industry should be adequate assuming that no other 

projects of a similar scale are in progress concurrently.  

Demolition of the existing SH1 viaducts will need to be carried out with consideration to noise and d ust 

control. The elevated nature of the structure will also require a planned sequence of de - construction to ensure 

its stability is not adversely affected and that safety is not compromised. The demolished structure will 

comprise of a significant volume o f waste concrete and steel for disposal offsite, or it may be crushed and 

sorted off - site for recycling purposes.  

In order to divert SH1 southbound traffic off of the existing SH1 viaduct to allow its demolition, a 500m long 

temporary viaduct will be requi red following the alignment of the new Cook Street  off - ramp. The temporary 

viaduct will rise at a 6.5% grade over Victoira Street Westand link into SH1 southbound near the Wellington 

Street Bridge.  

If a 5% grade is required, this would increase the length  of the temporary viaduct by another 500m, 

commencing near Z - Pier. This may have consenting issues as it would pass very close to the Air NZ building, 

but would avoid the need for an opening in the off - ramp roof and facilitating its completion at an earlie r date.  

The south end of the temporary viaduct will merge with ground level at Union Street and continue in two cuts, 

one to merge into SH16 and the other with SH1. These cuts will pass through approximately 100m length of 

the existing concrete retaining w all on the east side of SH1 just north of the Wellington Street Bridge. Subject 

to available space, the ground adjacent to the cuts may be retained by sloped embankment or piled retaining 

wall.  

13.7.3.4  Cook Street and Union Street  

The majority of these streets wi ll be closed to traffic and used as construction sites to provide room to 

construct the Cook Street on and off - ramps. The Eastern Storm Water Sewer and other utilities also require 

construction or diversion within this area. The site area is around 1.5 hec tares . 

13.7.3.5  State Highway 1  

Work will be required within the current foo tprint of SH1 and just north of Wellington Street Bridge, to make 

the carriageway connections from SH1 to the AWHC tunnels.  

13.7.3.6  Rob Roy Hotel  

The Rob Roy Hotel will need to be temporarily rel ocated to facilitate the construction of the northbound cut 

and cover tunnel. The area around the Rob Roy Hotel will be required to facilitate its temporary relocation. The 
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Hotel can be relocated along a straight route to a location west of its current pos ition, as it was during the 

construction of VPT. A system of rails on reinforced concrete runway beams will be required for this purpose.  

13.7.3.7  Victoria Park Tunnel  

Traffic within the VPT will be required to be diverted to the AWHC southbound tunnel to facilitat e partial 

demolition of VPT and merging of the AWHC northbound tunnel into it. The new Cook Street on - ramp 

commences in a cut within Cook Street, becoming a cut and cover box under the AWHC tunnels, to merge into 

the VPT structure through its floor slab. T he Cook Street on - ramp merge with the VPT is coincident with part 

of the AWHC merge. The tunnel for the on - ramp will be constructed as cut and cover up to the eastern wall of 

the VPT, with spoil disposal, site access and material deliveries all from Cook S treet.  Prior to the removal of 

any part of VPT for the merging, the western retaining wall of the VPT will require strengthening. Prior to the 

installation of these the VPT traffic will need to be diverted into the AWHC southbound tunnel.  

13.7.3.8  Diversion of OMS  

The envisaged location of major utility diversions is shown on Drawing 60157303 - TR- 025.  

The diversion of these utilities is a major undertaking requiring complex sequencing. The OMS is required to 

be diverted as it cannot cross over (without a pump facil ity). The proposed diversion route is approximately 

500m in length  passing under the motorway corridor  from the entry point behind the Nelson Street 

apartments, to Drake Street. Open trench excavation will be required to make the connection to the remainde r 

of the existing OMS.  A deep drive pit and reception pit will be required for the 340m long TBM micro - tunnelled 

section of the diversion.  

The OMS diversion must be completed and live before the Cook Street off - ramp construction removes part of 

the existi ng OMS. Precautions will be taken to support the OMS excavations and control ground water to 

minimise potential settlement impacts. Vibration from sheetpiling could be minimised by using hydraulically 

driven sheetpiles.  

13.7.3.9  Diversion of Freemans Bay Stormwater  Culvert  

The FBS is required to be diverted as it intersects the new AWHC tunnels. The proposed route is approximately 

800m in length and three deep shafts are required. The proposed open trench section of the diversion passes 

through Beaumont Quarter whi ch is a residential area containing apartment blocks. The area was once an old 

gasworks site and it is anticipated that contaminated land and gas release may be encountered.   

Where the FBS will pass under the existing SH1 carriageways to Z - Pier the risk o f poor ground and obstructions 

in the fill material is such that open trench excavation is proposed. This will required a staged construction 

with traffic management as the excavation progresses across the motorway.  

13.7.3.10  Air New Zealand Building  

The cover betwe en the top of the new AWHC tunnels and the piled foundations of the Air NZ building is 

limited. To minimise the risk of the structure being adversely affected by the tunnel excavations, it is proposed 
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to carry out ground stabilisation using grouting to sti ffen the rock mass. This work will need to be completed 

prior to the TBM arriving at this point on the southbound tunnel drive. During driving of the tunnel in the 

vicinity of the building, compensation grouting will be required to control settlement along  with settlement 

monitoring.  

13.7.3.11  Vertical Separation of Cook Street Off - Ramp and AWHC tunnels  

Where the Cook Street off - ramp passes over the AWHC SH1 tunnels there will only be 1m nominal rock cover 

between them and careful assessment of this area will be need ed, as will strengthening work to ensure that the 

rock remains stable during the TBM drives.  

13.7.3.12  Transpower Linking Project Power Cables  

The Transpower Linking Project (TPLP) power cables passing along SH1 will be affected by the tunnel works 

from the eastern  side of the Fanshawe Street/ Beaumont Street through to Westhaven Drive. It is proposed to 

divert the TPLP cables at the Fanshawe Street/Daley Street intersection, around the eastern side of the Air NZ 

building and reconnecting with the existing TPLP cabl es at the north end of the reclaimed area along 

Westhaven Drive.  

13.7.3.13  Victoria Street West  

Victoria Street West needs to be realigned some 10m to the north (towards and into Victoria Park) and be 

raised by approximately 1.5m. This will need to be completed thr ough sequenced traffic diversions during the 

construction of the southbound cut and cover tunnel but cannot be completed until the VPV is removed. Trees 

within Victoria Park may need to be either relocated or felled to facilitate the realignment of Victori a Street 

West and access for construction.  

13.7.3.14  Campbell Free Kindergarten  

The Kindergarten building will obstruct access to Victoria Park (Central) work site and is in the vicinity of the 

southbound tunnel trench. It is also on the path of the proposed realign ment of Victoria Street  West. The 

existing VPT operation plant will need to be relocated into a new structure prior to disassembly of the 

Kindergarten building. The building could be rebuilt at a new location; however it cannot be reconstructed on 

its orig inal position due to the realignment and raising of Victoria Street West.  

13.7.3.15  Diversion of the Eastern Stormwater Sewer  

The Eastern Stormwater Sewer construction in the verge of Union Street will impact on the existing Victoria 

Park Market. The walls and pavi ng will need to be dismantled and stored for reconstruction on completion of 

the works. Sheet piled trench excavations 2.5m wide by up to 8m deep will be required. Where vibration or 

noise is unacceptable silent hydraulic piling may be necessary. Equipment  for this purpose may have to be 

imported.  
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13.8  Outline Programme  

An outline construction programme has been prepared and is attached as Appendix L .  Key details relating to 

the indicative construction programme are set out below.  

13.8.1  Programme Matters  

The key pro gramme related matters for the defined tunnel option are as follows:  

¶ The preconstruction period is five years, which has largely been determined by land issues and 

property purchases;  

¶ Refinement of the scheme, resource consents and award of construction c ontract could take up to 3- 5 

years (concurrent with the land issues); and  

¶ Construction of the twin tunnels is expected to take 6 years and 9 months in accordance with the 

Construction Programme attached as Appendix G  (including final tie - ins at the north a nd south ends).  

13.8.2  Programme Assumptions  

In developing the programme a number of assumptions have been made. The key assumptions that have 

shaped the programme are:  

¶ A TBM can be purchased and delivered within 18 months of ordering;  

¶ Tunnels will be constructe d from north to south as the larger site area available in this location will be 

more able to cope with the support equipment, spoil stockpile and removal;  

¶ A TBM will be used for each tunnel in turn;  

¶ Major service relocations in the southern sector can be performed off the critical path;  

¶ Major road crossings of Victoria and Fanshawe Streets can be managed off the critical path;  

¶ Cook Street off - ramp w ill need to remain closed for 4  years 6 months  while the temporary viaduct for 

southbound traffic is in oper ation; and  

¶ Reclamation fill, spoil removal and material supply will be removed/ delivered by truck (some 300 truck 

and trailer movements per day are required at the peak of construction).  

13.8.3  Critical Path  

The critical path for the defined tunnel option runs t hrough the following activities:  

¶ Land purchases and associated issues, and design;  
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¶ Procurement and delivery of the TBM, assembly and boring of the southbound tunnel;  

¶ TBM removal from southbound tunnel exit and assembly and boring of the northbound tunnel;  

¶ Removal of the spoil handling area and completion of the new southbound link to the AHB;  

¶ Northbound traffic switched into the southbound tunnel, Cook Street on - ramp into the VPT tunnel is 

completed and the northbound tie - ins to the northbound tunnel and o pen northbound tunnel are 

completed; and  

¶ Final tie - ins to the southbound tunnel and open southbound tunnel,  removal of the temporary viaduct 

and opening of the Cook Street off - ramp tunnel.  

13.9  Operability  

The following Section sets out aspects of the defined tunnel option operability . 

13.9.1  Connectivity  

The alignment, connections and lane layout of the defined tunnel option are detailed in the drawings within 

Volume 2  of the FASR. The connections within the northern and southern sectors are as follows:  

¶ Northern Sec tor:  Esmonde and Onewa Road interchange s provide full connectivity to the mainline 

crossing and the AHB for north and southbound traffic.  

¶ Southern Sector:  The mainline southbound connection to the CBD is via the SH16/ Port off - ramp.  The 

North Shore/ Whang arei (Exit 3) from SH16 provide CBD access to the mainline northbound. The AHB 

southbound provides connections to the CBD only, via Shelly Beach Road, Fanshawe Street and Cook 

Street.  Northbound connections from the CBD to the AHB are at Curran Street, Fa nshawe Street and 

Cook Street.  

Mainline connectivity to the CBD is reduced compared to existing SH1 connectivity by the removal of the 

Wellington Street ramp and connection of Cook Street to the AHB.  Although this reduces mainline to CBD 

connectivity, it improves regional network connectivity as most mainline general traffic is north or southbound 

with some east to the Port and to the west.  CBD connectivity is maintained by the AHB to CBD connections.  

13.9.2  Capacity  

The Additional Waitemata Harbour Crossing Ne twork Plan, Local Roads: Draft Report, September 2010 

presents traffic modelling analysis for the existing network and defined options in terms of present and future 

demand and capacity.  
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The additional capacity provided by the defined tunnel option will re duce demand on the AHB and allow the 

AHB lane reallocation for dedicated bus lanes and a cycle/ pedestrian lanes.  The AHB lane reallocation will 

require retention of the existing moveable lane barrier to manage peak contra flows.  

13.9.3  Resilience  

Network resili ence provided by the tunnel option is described below.  

13.9.3.1  Redundancy  

Passenger transport redundancy is provided by the rail connection to the North Shore and retention of the AHB 

for dedicated bus lanes.  This is subject to the retention of both public transp ort modes.   

The Esmonde and Onewa Road interchange s provide full connectivity to and from both the mainline crossing 

and the AHB in the event that either crossing is closed.  The interchanges also offer some flexibility for the 

local North Shore network b y providing more direct routes to and from the mainline and the AHB.  

Southern sector redundancy is limited because in the event that the mainline is closed; there is no direct 

connection available from the AHB to the mainline southbound.  Traffic may need to enter the CBD to access a 

SH1 southbound on - ramp, e.g. the Hobson Street on - ramp or SH16 Exit 2 to SH1 southbound.  Mainline 

northbound traffic would need to exit SH1 to the CBD via an off - ramp, e.g. Nelson Street Exit 427, and access 

the AHB crossing v ia the CBD. This issue may be able to be addressed by future design.  

In the event that the AHB is closed; the first CBD connection from the mainline southbound is the SH16/Port 

off - ramp.  The last mainline northbound connection from the CBD is the North Sh ore/Whangarei Exit 3 from 

SH16. 

The mainline and AHB routes south of the Onewa Road Interchange  (Ch 2500) to the CMJ are able to operate 

independently.  South of the Onewa Road Interchange  where mainline and AHB routes diverge there are no 

shared sections of carriageway where an incident could occur that would impair the operation of both routes.  

Fire Life Safety, Intelligent Transport Systems and power supply for both the mainline and the AHB cut and 

cover tunnels and trenches would need to be independent . 

13.9.3.2  Diversity  

Passenger transport and general traffic connectivity to the CBD are improved by:  

¶ Connection of rail to the North Shore;  

¶ Retention of the AHB for CBD access only; and  

¶ Provision of continuous bus lanes, each way, from Esmonde Road, over the AHB t o Fanshawe Street 

and Cook Street.  
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The cycle/pedestrian mode is improved by a shared cycle/pedestrian path from Esmonde Road, over the AHB 

to the CBD.  

13.9.3.3  Autonomy and Strength  

The approaches to the mainline tunnels in the northern sector are protected from ha rbour waves, storm 

surges, tsunami and climate change by a combination of raised carriageways and bunding to RL+5m.  Analysis 

indicates that a minimum protection RL of +4.5m is required for the northern sector.  

A similar level of protection is not provided  for the southern sector.  The harbour side edge of the existing 

motorway between the AHB and Fanshawe Street varies between RL+3.5m and RL+5m depending on 

horizontal alignment and pavement crossfall.  Westhaven Drive is about RL+3.5m and this level extend s along 

the existing waterfront.  The VPT Project will not significantly change existing levels.  Analysis indicates that a 

minimum protection RL of +4m is required for the southern sector.  The level of protection provided for both 

sectors will be conside red further in future design.  

Operation of the tunnels, in particular the 2.8km long bored road tunnels, relies on functioning mechanical 

and electrical services and uninterrupted power supply.  Power supply redundancy is normally provided by 2 

independent  circuits in each tunnel.  Operational security protection requirements are reflected in tunnel 

operation and maintenance costs.  

Inclusion or otherwise of dangerous goods vehicles in tunnels is a "risk management issue" and requires 

detailed analysis speci fic to the harbour crossing tunnel.  At this stage dangerous goods vehicles are excluded 

from the tunnels.  Inclusion would likely require an increase in jet fans and review of tunnel services fire rating 

and permanent structural lining fire resistance.  O perational mitigation options include restricting tunnel 

access to periods of low traffic volume and piloting dangerous goods vehicles by police or fire service.  

13.9.3.4  Recovery 

Planned maintenance closure of each road tunnel for maintenance and cleaning is expec ted to be 3 monthly, 

(i.e. northbound tunnel closure, followed 6 weeks lat er by southbound tunnel closure ).  Closures would be at 

night time (9pm to 5am) when traffic volumes are low.  No resulting traffic congestion is expected.  Tunnel 

closures would requ ire an alternative route with a longer time.  

Unplanned closure recovery depends on access to the tunnel and incident management provisions.  The 

northern and southern sector connections closest to the tunnel are Onewa Road Interchange  southbound and 

North Shore/Whangarei Exit 3 from SH16 northbound.  Incident management provisions include: 24/7 manned 

control room, CCTV with automatic incident detection,  road patrollers and  incident response vehicles , 

including a standby heavy tow vehicle.  Fire Life Safety  provisions are described in detail in Section 13 .5.  

Typically, single lane closure durations would be 30 minutes or so (stopped vehicle or minor accident such as 

removal of debris, possibly 2- 5 times a week).  Resulting traffic congestion is expected to be minor if 

occurring at off - peak or inter - peak times, but more significant if occurring during peak flows.  Full closure for 

fire or major incident may be expected up to 8 times a year and vary in duration from 30 minutes (car fire once 

a year or less), t o several hours (fatal accident once in many years) or several days (structural damage to lining 
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perhaps never within the design life of the tunnel).  Resulting traffic congestion is expected to be moderate to 

major depending on incident time and duration.  

Tunnel closures, planned or otherwise, would require an alternate route.  Alternatively contra flow in the 

operational carriageway under comprehensive traffic management may be acceptable during a long closure 

when traffic flow is low.  

13.9.3.5  Mobility  

Initial tr affic modelling identified a number of congestion points at connections and on the mainline.  These 

were addressed by ramp signal control and amending lane layouts such that congestion was limited to levels 

similar to existing  or less . 

Under normal operati on the mainline and AHB routes provide an acceptable level of service to users. The level 

of service would diminish in the event of planned and unplanned closure of either route.  

13.9.3.6  Safety 

Geometric design and signage are appropriate for a tunnel environment .  The tunnel design speed is 90kph.  

Bored tunnel carriageway shoulder widths are 1.0m left and right.  Cut and cover tunnel and trench shoulder 

widths vary from 1m to 2.5m.  

The internal Road Safety Audit and Designerõs Response for the tunnel option are presented in Appendix F .  

The audit raised a number of minor, significant and serious concerns.  It is considered that all minor and 

significant concerns (apart from the SH16/Port diverge gradient) can be readily addressed in future design.  

Serious concer ns are summarised in Table 13.5  

Table 13.5: Tunnel Option Road Safety Audit 

No.  Serious Concern  Discussion  

1 Esmonde and Onewa 

southbound merge to the 

AHB ð insufficient merge 

area 

Traffic modelling identified the merge area as a potential congestion poin t 

that could be controlled by interchange signals and ramp metering.  The 

proposed lane layout reduces from 4 to 3 lanes (AHB peak) and 2 lanes (AHB 

off - peak).  This requires a right hand lane drop off peak and is expected to 

be achievable over the 900m av ailable (Ch 2700 to 3600)  

2 Shelly Beach Road off -

ramp  bus lane and 

pedestrian/cycle lane -  

conflict  

The conflict may be removed by moving the pedestrian/cycle lane from the 

east to the west side of the AHB  

3 Mainline southbound 

from tunnel ð excessive 

gradient (6.5%)  

The effect of gradient on traffic speed was assessed using the deceleration 

curves from Austroads 2009, Guide to Road Design, Part 3: Geometric 

Design.  The analysis indicates that truck speeds will be less than 40kph 
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The critical items are the vertical gradient of the mainline southbound tie - in to the CMJ.  Both the 6.5% and 5% 

gradients rated a serious concern because of their sustained lengths, although the 5% gradient i s preferred 

because it offers a slightly higher speed through the SH16/Port diverge area. However, the gradient remains a 

potential design flaw as the speed differential between slower moving trucks and other vehicles in the cut and 

cover tunnel and at the  SH16/Port diverge area is likely to result in ònose to tailó and lane change crashes. 

The opportunity to further lower the tie - in gradient and widen the mainline southbound is limited by corridor 

constraints (e.g. Victoria Street West and the CMJ) and the  placement of the mainline route in cut and cover 

tunnels under Victoria Park.  

A consequence of reducing the CMJ tie - in gradient to 5% is an increase in the level difference between the 

mainline and the SH16/Port diverge.  This increases the gradient along  the diverge to 8%.  This issue was rated 

a significant concern by the Road Safety Audit and is similarly difficult to address given the study corridor and 

mainline cut and cover tunnels.  

between Ch 6400 and the  CMJ tie- in.  Adequate sight distance is required 

for other vehicles to adjust speed and pass slower moving trucks safely. 

Potential conflict between slower moving trucks and other vehicles arises if 

vehicles in lane 1 wish to continue south rather than ex it at the SH16/Port 

diverge, or vehicles attempt to access SH1/Port from lane 3, or vehicles 

attempt to pass slower moving trucks that occupy lanes 1 and 2  

4 Cook Street on - ramp  to 

the VPT ð low radius 

horizontal curve  

The ramp accesses the AHB from Cook Street via the VPT.  The ramp radius 

is considered acceptable provided a posted speed of 50kph is maintained 

from the Cook Street entrance to the VPT  

5 Cyclist access to the AHB  The audit was completed before pedestrian and cyclist routes were 

identified by the FAS.  Proposed routes provide access at north and south 

ends of the AHB and points beyond  

6 Mainline southbound 

from tunnel ð excessive 

gradient (5%)  

Analysis indicates that truck speeds will be 40 to 50kph between Ch 6500 

approximately and the CMJ  tie - in.  Discussion is as for item 3 above . 
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14.  Defined Bridge Option  

This Section describes the development of the  road component of the defined bridge option. The developed 

design provides a possible solution for an AWHC in the form of a bridge (refer to Volume 2 , Drawings Nos. 

60157303 - TR- 051 to 083). The design proposed is one of a number of possible design solutio ns and does 

not preclude opportunities to improve upon or alter the design in future design development stages. The 

solution maintains the guiding project principles and defined option attributes except that southern sector 

connectivity was changed to be c onsistent with the tunnel option.  

It is important to note that the development of a defined bridge has been undertaken to enable assessment of 

form and therefore has attributes and characteristics that allow such assessment.  However, the defined bridge 

attributes and characteristics do not necessarily determine the exact architecture of a bridge.  

14.1  Motorway  

The road component of the defined bridge has the following fixed attributes which shaped motorway design:  

¶ An alignment between Northcote Road and the CM J, generally following the NoRs alignment;  

¶ Mainline and AHB alignments have connections to Onewa Road and Esmonde Road in the northern 

sector;  

¶ AHB alignment connection to Stafford Road  

¶ Mainline connections to SH16/ Port and the AHB connections to Fanshawe  Street and Cook Street in 

the southern sector;  

¶ VPT is utilised as a northbound main alignment;  

¶ Posted speed similar to the current posted speed (north of the Onepoto Stream Bridge posted speed of 

100kph and south of the Onepoto Stream Bridge including the  bridge, AHB and through the CMJ is 

80kph;  

¶ Minimum design speed 110kph north of the Onepoto Stream Bridge and 100kph south of the Onepoto 

Stream Bridge including the bridge, except at the tie in at the CMJ where the design speed is 80kph;  

¶ Dedicated Busway/ bus lanes from Akoranga Bus Station to Fanshawe Street using the AHB;  

¶ Pedestrian facility on the eastern side of the new bridge;  

¶ Cycle facility on the western side of the new bridge;  
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¶ pedestrian/cycle facility along the eastern side of the Busway alignment from the AHB to Esmonde 

Road with connections to western side at Northcote Point, and Exmouth Street in the northern sector;  

¶ Pedestrian/cycle facility along Westhaven Drive in the southern sector; and  

¶ A 40 year design life pavement design has been provided  in accordance with the Project scope.  

The proposed alignments for the mainline and AHB impact on the major existing utilities that run along and 

across the motorway corridor. New stormwater treatment will be required for the impervious pavement placed 

dur ing the works. Diversion routes are proposed for affected major utilities, as are new stormwater treatment 

options.  The motorway and utilities design is discussed by sector below.  Refer to drawing 60157303 - TR- 073 

within Volume 2  of the FASR for the lane l ayout.  

14.1.1  Northern Sector  

The design of the motorway for the defined bridge option through the northern sector is set out below.  

14.1.1.1  Northcote Road Interchange  to Esmonde Road Interchange   

Motorway design between Northcote Road Interchange  and Esmonde Road Inter change  is similar to that 

described for the defined tunnel option in Section 13.2.1. 1.  

14.1.1.2  Esmonde Road Interchange  

The design for the Esmonde Road Interchange  is similar to that described for the defined tunnel option in 

Section 13.2.1. 2. 

14.1.1.3  Esmonde Road Interc hange  to Onewa Road Interchange  

Motorway design between Esmonde Road Interchange  and Onewa Road Interchange  is similar to that described 

for the defined tunnel option in Section 13 .2.1. 3. 

14.1.1.4  Onewa Road Interchange  

Motorway design for Onewa Road Interchange  is to that described for the defined tunnel option in Section 

13.2.1. 4. 

14.1.1.5  Onewa Road Interchange  to Harbour Crossings  

The motorway to motorway merge/diverge south of Onewa Road Interchange , requires multiple levels to allow 

the various alignments to cross.  

On the mainline southbound, four lanes are split to provide two lanes to the AHB/CBD and two lanes to the 

harbour crossing tunnel.  
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Traffic from Esmonde Road and Onewa Road interchange s that are travelling to the CBD are merged to a single 

lane, and then merg ed as a lane gain with the mainline AHB/CBD.  This provides three southbound lanes to the 

AHB/ CBD.   

Traffic movements from the Esmonde Road Interchange  and Onewa Road Interchange  that are mainline 

southbound are merged to a single lane, and then merged a s a lane gain with the harbour crossing bridge.  

This provides for three southbound lanes across the new bridge.  

On the mainline northbound carriageway under Onewa Road Interchange  Bridge there are five lanes.  These 5 

lanes are achieved by merging of the three lanes from the tunnel and two lanes from the AHB.   

There are three northbound lanes on the AHB.  The standard off - ramp for Stafford Road and a lane drop from 

Onewa Road, provide two through lanes to merge with the three northbound bridge lanes.  The  Onewa Road 

Interchange  northbound off - ramp from the bridge is a standard single lane exit.  

Southbound buses travel in a dedicated Busway parallel with Esmonde Road and Onewa Road traffic to the 

AHB/CBD.  Northbound buses from the western side of the AHB c ross over all carriageways on an elevated 

structure to access the Busway on the eastern side.  

In this sector any areas of motorway below RL +5m will be protected by earth bunding for sea level rise and 

wave run - up as proposed in the NoRs (refer  Section 13. 7 ). 

14.1.1.6  Utilities  

The motorway alignment traverses a number of utilities which will need to be relocated. The required utility 

diversions are discussed below.  

14.1.1.6.1  Transpower Linking Project Power Cables  

Treatment of the TPLP cables is similar to that described fo r the defined tunnel option in Section 13.2.1.5 . 

14.1.1.6.2  International Telecommunications Cables  

Treatment of the ITC is similar to that described for the defined tunnel option in Section 13.2.1.5 . 

14.1.2  Central Sector  

Motorway design through the central sector is descr ibed below.  

14.1.2.1  Bridge Crossing  

The vertical alignment of the  bridge crossing was  governed by required  navigation channel clearance s, ideal 

traffic gradients of no greater than 5% , and where rail was considered a maximum grad ient  of 3.5%.  Vertical 

gradients o n the defined bridge  provide for the following clearances to MHWS over Westhaven Marina:  
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¶ 42m at the entrance through the Westhaven breakwater (C h 5050);  

¶ 32m in the main east/west access channel to the berths (C h 5300); and  

¶ 23m at the land end of piers òTó and òUó (Ch 5500).  

The bridge northern abutment is generally fixed in a similar location to the AHB northern abutment.  This 

reduces the bridge length and harbour reclamation area.   

The southern abutment location is generally aligned to Z - Pier and uses VPT as a northbound mainline.  The Z -

Pier location doesnõt address all impacts on Westhaven Marina but generally avoids land impacts on the 

Wynyard Quarter. Alternatives examined alignments to the east (closer to Wynyard Quarter similar to the 2008 

Study) an d using VPT as a CBD on - ramp.   

Given the form and location of the bridge a 3m wide pedestrian facility  is provided  on the eastern side of the 

new bridge and a 3m wide cycle facility on the western side  (refer Section 13.2 .2.2) . Facilities  are provided on 

either side of the bridge for structural reasons (i.e. this provides for bridge symmetry).  

14.1.2.2  Auckland Harbour Bridge  

The AHB currently has eight general traffic lanes.  The extension bridges are approximately 10m wide 

(including barriers) with two 3.65m lan es, 1.15m wide left hand shoulder and 0.71m wide right hand shoulder.  

The central truss structure is approximately 12.8m wide and has four 3.0 to 3.1m wide lanes with a moveable 

median barrier.   

It is proposed to provide for bus and general traffic only.   Pedestrian/cyclist provision will be provided on the 

new bridge structure.  For this study it was assumed that;  

¶ The AHB eastern lane (Lane 1) would provide for southbound buses;  

¶ Lanes 2 to 7 would be general traffic lanes; and  

¶ Lane 8 would provide for no rthbound buses.  

This configuration was based on traffic modelling that indicated three general traffic lanes in the peak 

direction  and allows the existing moveable lane barrier separation to be discontinued.  

The AHB/CBD connections were developed on this b asis, however, there could be other solutions that may be 

investigated in more detail in future studies.   

The AHB lane configuration raises the following minor operational issues  that will need  to be addressed in 

future design.  

¶ Shelly Beach Road off - ramp traffic will need to merge into the bus lanes prior to the exit nose ; and  
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¶ Curran Street on- ramp traffic will need to merge with the northbound bus lane then move across to 

the general traffic lane.   

14.1.3  Southern Sector  

Motorway alignment through the southern  sector is described below.  

14.1.3.1  Cook Street and Fanshawe Street Connections  

Some of the scope and key design assumptions established during the short listing process (see Appendix B) 

were amended during defined option development.  

The Buses in City Centres Re port 39  identified the need to either increase the capacity of Fanshawe Street for 

buses or to create a second entrance into the CBD for North Shore buses (such as Cook Street).  The 

connectivity provided by the defined options was subsequently altered to pr ovide Fanshawe Street and Cook 

Street on and off - ramps that catered for buses.  Initially the ramps were developed as parallel cut and cover 

tunnels east of the mainline tunnels which further encroached into Victoria Park Market.  

The Cook Street off - ramp d esign has provided for one bus lane and two general traffic lanes.  The on - ramp 

has one bus lane and one general traffic lane.  Refer to the lane layout drawing 60157303 - TR- 073 within 

Volume 2  of the FASR.  The NoRs vertical gradient for the Cook Street of f- ramp was reduced to 6.5% by 

providing a tunnel through the crest and ties into the sag east of Morton Street.  The Cook Street vertical 

gradient is 12% from the sag to Nelson Street.  It was not readily achievable to further reduce the gradient of 

the of f- ramp because the alignment needed to be kept below the Victoria Park Market to allow the affected 

area of the market to be rebuilt over the completed cut and cover tunnel.   

The 12% gradient and location of the Cook Street and Nelson Street intersection are not ideal for bus 

operations.  Future design may need to consider alternative bus routes from the Cook Street sag point or 

develop a connection at a different location.  

The Fanshawe Street off - ramp generally follows the existing alignment, and the two lanes split to form three 

through lanes and a right turn lane.  The left turn lane in to Beaumont Street has not been developed as there 

is a conflict with the dedicated bus lane to Fanshawe Street.  This will be resolved in future design.  

The traffic mode l indicated that the increase capacity provided by the Cook Street ramps allowed the 

Wellington Street on - ramp to the AHB via the VPT to be discontinued.  This change required realignment of the 

Cook Street on - ramp to utilise an otherwise redundant VPT and  reduce the encroachment into Victoria 

Markets.  

Southern sector construction sequencing and temporary traffic management had a major influence on 

geometric design.  When the VPT is completed the VPV will carry four southbound lanes.  This traffic must be 

managed when the Viaduct is removed to allow the construction of the southbound mainline tunnel.   

                                                   

39  Buses in City Centres , September 20 10, prepared by Parsons Brinkerhoff for NZTA  
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To achieve the construction of the mainline tunnels, Cook Street off - ramp would be a cut and cover tunnel 

under the Fanshawe Street and Beaumont Street inters ection and through Victoria Park to the east of the VPV.  

This allowed the off - ramp to be constructed off line and be used as a three lane temporary diversion for 

southbound traffic.   The diversion comprises a temporary elevated structure from the floor o f the Cook Street 

cut and cover tunnel in Victor ia Park, over Victoria Street West to the CMJ.  The diversion will be in place for 

approximately three years and has a vertical gradient of 6.5% over a distance of approximately 300m.  Future 

designs may need  to consider reducing the gradient by lengthening the elevated structure northward although 

this will be difficult through the Fanshawe Street/ Beaumont Street intersection.   

14.1.3.2  Main alignment tie - in with the CMJ with 6.5% vertical gradient  

With the northbou nd alignment using the VPT, initial design proposed to construct the southbound tunnel 

adjacent to VPT with an opportunity to use VPTõs eastern wall as a common wall.  This approach had some 

constructability issues.  Service relocations dictated that the n orth and southbound mainline tunnels required a 

separation of approximately 6m to allow the temporary relocation of the FBS culvert while a pipe bridge could 

be constructed over the southbound tunnel.   

In the northbound direction, there are two lanes thro ugh the CMJ with a lane gain from SH16 providing three 

lanes into the northbound tunnel.  In the southbound direction, there are three lanes in the tunnel. At the 

SH16/Port diverge there are two lanes on SH16 and two lanes on the mainline.  This 3 into 2+2  lane 

configuration can be developed using a typical multi - lane diverge or a two lane exit.  Ideally the typical multi -

lane diverge should for a motorway to motorway connection.  However there is insufficient length to develop 

the multi - lane diverge, such that a two lane exit has been adopted.  

The southbound vertical alignment is governed by the same constraints that governed the VPT design (e.g. 

OMS, FBS) therefore the 6.5% vertical grade southbound is similar to that being used for VPT.  The 6.5% tie - in 

gradient to the CMJ met the NoR design standards (Working Note 2: Option Design Standards, 9 April 2008).  

The constraints governing the tie - in vertical gradient were:  

¶ The vertical clearance between the Cook Street off - ramp cut and cover tunnel and Victoria  Street West;  

¶ Maintaining a positive fall on the OMS and FBS lines over the cut and cover tunnels;  

¶ Tie- in to the CMJ north of Wellington Street motorway underpass bridge so that the SH16/Port diverge 

grades were achievable and to avoid the major CMJ struct ures further south; and  

¶ SH16 diverge vertical gradient (the current gradient south of the VPV climbs at approximately 3% for 

350m, and then it steepens to approximately 7% over the next 120m before cresting (SH1 over this 

length continues at the 3% grade)) .  

The internal Road Safety Audit report for this study rated the 6.5% gradient southbound as a significant 

concern. The mainline vertical gradient southbound commenced with a 4.5% down grade which flattened to a 

1% down grade for approximately 150m, follo wed by a 6.5% grade for approximately 290m to the proposed 

tie - in with the CMJ at approximately the SH16/Port Diverge.  However the vertical gradient continues to climb 

for another 2km to a high point south of the CMJ at approximately Khyber Pass Overpass.  The 6.5% vertical 
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gradient on SH16 continues for approximately 200m past the diverge.  Refer to Section 14.11  for  discussion of 

the effects of gradient on traffic speed and operation.  

14.1.3.3  Main alignment tie in with CMJ with a 5% Grade  

The feasibility of a ma inline southbound 5% vertical gradient tie - in to the CMJ was investigated.   

Initially the constraints on the 6.5% vertical gradient tie - in were retained except for the tie - in location to CMJ.  

Changing the gradient from 6.5% to 5% moved the tie - in locatio n approximately 800m south of the Wellington 

Street motorway underpass bridge and resulted in the need for significant excavation (up to 9m deep) in a very 

constrained location (i.e. there are major retaining walls on each side of the carriageway and the S H16 

motorway underpass bridge in this location).  For this reason it was concluded that the tie - in should not be 

located any further south than under the Wellington Street motorway underpass bridge.  

The tie - in location constraint was retained and the Victo ria Street West, OMS, FBS and SH16 diverge gradient 

constraints were removed.  The resulting vertical alignment affected several areas of the southern sector.  The 

main effect was a reduction in clearance between proposed tunnels and existing infrastructur e.  The main 

effects and mitigations are in Table 14.1.  

Table  14.1 : CMJ 5% Vertical Gradient Tie - in Effects and Mitigation  

Feature  Effect  Mitigation  

Rob Roy Hotel  Southbound tunnel that was being raised 

was directly under the Rob Roy Hotel 

which would re quire permanent 

relocation.  

Relocating the southbound tunnel so that 

its western wall was 3m from the Rob Roy 

Hotel.  This will allow the Rob Roy Hotel 

to be relocated back to its current 

position after construction.  

Victoria Street West  Reduced vertical clearance to mainline 

southbound cut and cover tunnel.  

Move Victoria Street West by 

approximately 12m north and raise the 

level of the street by 1.5m. Relocate all 

services in this section of Victoria Street 

West, including the ITC.   

OMS and FBS Lines Not possible to maintain positive fall with 

OMS and FBS lines over the tunnel.  

Relocate OMS and FBS. 

SH16 diverge  The existing SH16/ Port diverge vertical 

gradient goes from 3% to a max of 7% 

over 120m pass the diverge nose.  For the 

6.5% gradient mainline southbound tie - in 

to the CMJ SH16/ Port gradient remains at  

6.5% for an additional 200m pass the 

diverge nose.  The 5% CMJ tie - in, increase 

the diverge vertical gradient of SH16 to 

8% for over 200m pass the diverge nose.  

No mitigation.  Will need to inves tigate 

further in future design.  
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Feature  Effect  Mitigation  

Tunnel Fire Life 

Safety 

The different vertical alignments between 

mainline tunnels and Cook Street Tunnels 

make the provision of emergency egress 

cross passages between tunnels difficult.  

Match mainline tunnel and Cook Str eet 

tunnel vertical alignment as far as 

practicable.  Provide in tunnel emergency 

egress.  

 

Design work indicated that matching the mainline northbound tunnel vertical gradient to that of the 

southbound tunnel was feasible.  Future design will need to refi ne the above mitigation measures and should 

consider shifting the mainline tunnels further west.  This would however need to be considered against 

impacts on constructability and construction programme due to the location of VPV.  

The internal Road Safety A udit (carried out for the 5% gradient) noted that the mainline southbound vertical 

gradient tie - in to the CMJ rated a serious concern because of the length of sustained gradient.  This is worse 

than the 6.5% grade.  The SH16 diverge 8% vertical gradient wa s considered a significant concern as this is a 

motorway to motorway link and not an off - ramp.  Refer to Section 14.11  for discussion of the effects of 

gradient on traffic speed and operation.  

14.1.3.4  Utilities  

The motorway alignment traverses a number of utiliti es which will need to be relocated. The required utility 

diversions are discussed below.  

 

14.1.3.4.1  Freemans Bay Stormwater Culvert  

Treatment of the existing FBS  culvert  is similar to that described for the defined tunnel option in Section 

13.2.3.4 .  

14.1.3.4.2  Eastern (CMJ) Stormwater  

Treatment of all stormwater on the eastern side of VPT, including the existing CMJ stormwater is similar to that 

described for the defined tunnel option in Section 13.2.3.4 . 

14.1.3.4.3  Orakei Main Sewer  

The existing OMS, owned and managed by Watercare, cro sses the motorway corridor from Weld Street to Drake 

Street. The proposed OMS diversion needs to cross the motorway corridor to reach the main collection at the 

Orakei pump station. The mainline southbound 6.5% vertical gradient tie - in to the CMJ allowed t he OMS to 

cross the top of the cut and cover tunnels. The 5% vertical gradient tie - in raised the Mainline southbound cut 

and cover tunnel such that the OMS could not maintain a positive fall over the top of the tunnel.  

The OMS can be diverted from the corn er of Wilkins Street/Weld Street, downstream of the closest incoming 

branch sewer to the motorway. The OMS alignment can then runs south below the existing VPT water storage 
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tanks, then west below SH1 and the Cook Street ramps. East of the Cook Street ramp s the route has been 

designed to run below Centre Street until rejoining the existing OMS in Drake Street.  

14.1.3.4.4  Transpower Linking Project Power Cables  

The TPLP cables are part of the same TPLP cables described in Section 13.2.3.4 .  The TPLP cables will be 

affe cted by the alignment of the defined bridge option between Fanshawe Street and Westhaven Drive.  

The proposed relocation route for the TPLP cables diverts them from Fanshawe Street to the new Westhaven 

Drive. The TPLP cables will continue under Westhaven D rive along the edge of the proposed reclamation until 

they can connect into the existing TPLP cables.  

14.1.3.4.5  International Telecommunications Cables  

Treatment of the ITC is similar to that described for the defined tunnel option in Section 13.2.3.4 . 

14.2  Bridge  Archi tectural Design  

The form of the bridge solution for the AWHC has been determined with reference to a number of key 

constraints including location, geometry, traffic requirements and impacts on surrounding land use.  As with 

all bridges, a design has been d eveloped in relation to the context of its setting in the harbour close to the 

Auckland CBD. The engineering constraints, route alignment, critical loadings and construction methods and 

architectural considerations for the proposed bridge solution are desc ribed below.  

An assessment of the visual effects and the impacts on the surrounding area are described in Chapter 5.  

14.2.1  Context and Design Constraints  

Any bridge in Aucklandõs harbour will by its nature adopt landmark status. The defined bridge alignment from 

Northcote Point to the VPT portal was selected for a number of reasons including minimisation of impacts on 

land use in Wynyard Quarter, St Marys  Bay and Westhaven Marina, for transport network route security and 

resilience and for differentiating suffic iently between a new and the existing harbour bridges. Some key 

constraints are imposed on the route for the bridge and contribute to the definition of its form and 

functionality which are described below.  

14.2.1.1  Harbour Navigation  

The existing AHB navigation cha nnel constrains the maximum size of vessel passing west of the SH1 route and 

the new bridge should not further restrict the size of ships that can navigate to western area of the harbour. 

The proposed new bridge has a clear span which aligns with the 244m long main navigation span of the AHB. 

The height of the bridge soffit is higher than the maximum air draft of the existing bridge which is 41m above 

MHWS.  As well as allowing the passage of commercial and naval vessels, the harbour is used by private boat s 

particularly yachts in the vicinity of Westhaven Marina.  The bridge design has been developed to allow access 

for private vessels by maintaining an air draft of 42m (MHWS) over the western entrance to marina and 
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mainta ining a minimum clearance of 32 m (M HWS) over the east/west access channel to berths within the 

marina.   

14.2.1.2  Existing AHB  

The relationship of a new bridge to the AHB is important for visual effects and is described in Appendix K . The 

location and alignment of the new bridge, however, is suffici ently separate that the new crossing will have an 

identity of its own and will not be constrained by the form of the AHB bridge extension and truss structures. 

The form of structure for a new bridge for the purpose of this assessment has a minimum span of 250m and 

has been chosen from a range of several potential types to suit architectural considerations, structural 

efficiency, cost effectiveness and consentability criteria.  

14.2.1.3  Harbour Bathymetry and Geology  

Within the central spans of the bridge the harbour is up to 22m deep, while the depth on the northern 

approaches and in the marina ranges from 1 - 4m. An arrangement of longer spans in the deeper water 

minimises risks associated with pier construction as well as adverse effects on vessels using the harbour. A 

variable depth layer of marine sediment overlies Waitemata Series sandstone/siltstone  (ECBF), as described in 

the Preliminary Geotechnical Appraisal Report (attached as Appendix E),  and this is a suitable substratum for 

founding the bridge piers.  

14.2.2  Bridge Cross Section  

Based on the traffic modelling, capacity and network planning information informing this study the new bridge 

has been designed with three 3.5m wide traffic lanes in each direction plus 2.5m left - hand side and 2.0m 

right - hand side shoulders. Edge protection is provided by Test - Level 5 traffic barriers in accordance with NZTA 

standards  as defined in Appendix B . 

A pedestrian footway and cycle  way will be  provided on opposite sides of the crossing : pedestrians on the 

eastern side (to take advanta ge of harbor views to city); and cyclists on the western side . It is anticipated that a 

new bridge connected into the CBD will attract many people including tourists and visitors. A cycle route 

across the harbour is expected to attract commuting cyclists a nd the two different uses are separated on the 

new bridge for safety reasons. Connections for the pedestrian/cycle routes are made at the southern landing 

point of the bridge linking to Victoria Park and also at Westhaven Drive to provide access from water front 

walking and cycling networks. At the north abutment pedestrian and cycle routes will connect to proposed 

walking and cycling paths on the North Shore.  

14.2.3  Design Loadings  

The new harbour bridge will cater for design loadings in accordance with NZTA stand ards as defined in 

Appendix B. 
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The overall width of each three  lane carriageway between barriers is 15m to allow for Austroads 40  standard 

shoulder widths to be continued onto the bridge.  As bridge design loadings must also cater for vehicle loads 

on the sh oulders, the bridge width offers an opportunity to increase the number of lanes in each carriageway 

from 3 to 4 in the future without the need for structural strengthening.  A change to 4 lanes would require 

appropriate operational and incident management.  

14.2.4  Structural Form  

In developing a bridge form for assessment it is important to identify a design that reflects the attributes 

required, bearing in mind that a bridge of a different design could be constructed. The importance and the 

visibility of the new b ridge calls for an elegant design that reflects the uniqueness of the location and responds 

to the values attached to Aucklandõs harbour.  

The location of the navigation span of the AHB close to the north shore presents a challenge of aligning a new 

bridge  with the channel while visually linking a gateway structure to the city on the south side of the harbour. 

A single span structure with long approach viaducts may be the lowest cost solution, however, the asymmetric 

location over the harbour and a line of approach span piers in the navigable water south of the channel would 

have negative environmental and visual impacts. A long - span bridge with for example 500m main span and 

250m side spans would bridge the whole central harbour sector alongside the AHB, bu t would be a high cost 

solution with potentially very tall vertical towers affecting harbour views.  

For spans similar to the current navigation channel a cable - stayed bridge solution is a cost - effective  (lower 

third range)  structural type which can be an a esthetically - pleasing form given the length and elevation of the 

crossing. Images of a range of international cable - stayed bridges illustrating visual benefits and disadvantages 

of the different potential arrangement options are shown below.  

 

Photo 1:  Cable- stayed navigation span separated from land by long viaducts (Incheon Bridge, Korea, 2009)  

                                                   

40  Austroads, 2003 , Part 3  
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Photo 2:  Long - span cable - stayed bridge with very tall towers (Sutong Bridge, China, 2008)  

 

 

Photo 3: Multi - span cable - stayed spans over waterway (Rion Anitrion Bridge, Greece, 2004)  

In the harbour setting a multi - span cable - stayed bridge is proposed to provide the desired channel clearances 

while presenting a fitting landmark structure in the Waitemata Harbour.  

The cable - stayed bridge options shown in photos abov e have two planes of stays supporting the deck. This 

arrangement can present a confusing array of criss - crossed cables when viewed from some angles. An 

alternative array is a single plane of stays which appears as a simpler form when viewed from afar -  as 

demonstrated in the images below. The suspended deck structure must be designed to carry asymmetric 

carriageway loading when a single plane is used with marginally higher cost implications compared with the 

more traditional double plane. Given the high vis ibility and the range of view angles a new harbour crossing 

will be seen from a single plane of stays is proposed as it is simpler and less cluttered visually.  
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Photo 4: Two  planes of stay cables (Ed Hendler Bridge, 1978)  

 

Photo 5: Single  plane of stay c ables (Sunshine Skyway Bridge, USA, 1987)  

The defined bridge option for an AWHC comprises a four pylon cable - stayed bridge with three 250m spans 

and 125m side spans linked by approach viaducts with regular 75m spans and 60m end spans. The northern 

approach  viaduct flanks the eastern side of Northcote Point for approximately 600m as it descends to 

converge with the AHB approaches close to the north abutment. The southern approach passes at high level 

over Westhaven marina before crossing over Westhaven Drive  and Fanshawe Street with an abutment close to 

the VPT portal and is approximately 800m in length.  
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Photo 6: Photomontage showing an AWHC bridge option (viewed from Bayswater Marina ) 

14.2.5  Bridge Design  

A key issue in the design of multi - span cable - stayed bridg es is the limitation of deflections due to asymmetric 

traffic loading on alternate spans. This problem has been solved by designing stiff pylon structures in the form 

of inverted V - shaped masts above deck level. A governing design loadcase for bridges in N ew Zealand arises 

from seismic loading. Earthquake loads on the bridge determined the size of bored pile foundations for the 

main pylons and approach span piers. The foundation structures located in the deep water of the harbour are 

capable of withstanding  the ship impact loads defined above.  

A twin match - cast segmental, post - tensioned box girder deck structure is proposed to support the 

carriageways. A range of alternative deck structures would be feasible but concrete box girders have been 

chosen for both  cost reasons and to minimise maintenance requirements. The box girders are similar on the 

approach spans and the cable - stayed spans offering economic construction methods and economies of scale. 

A steel bridge solution may be comparative in cost terms dep ending on market pricing at the time of tender. 

The use of twin decks allows separate north and south - bound motorway carriageways to pass clear of the 

central pylons with a void between the two maintained along the full length of the bridge. The intention of the 

voided deck is to reduce the visual mass of the structure and allow light through the suspended deck. This 

separation also suits the road alignment at the entrance into the VPT at the southern landing of the bridge.  

The cable - stayed bridge section is separated by expansion joints from the approach spans allowing thermal 

expansion and contraction to be controlled. The deck is supported on bearings from cantilevered beams built 

into the pylons. Lock - up devices are used to distribute longitudinal seism ic loads evenly to each of the main 

pylon structures while allowing thermal movement. The approach spans have expansion joints at each end and 

at the connection with cable - stayed back spans. The superstructure is made integral with the piers to minimise 

maintenance except at the end spans which are shortened to maintain economic box dimensions and 

supported on bearings at the abutments.  

14.2.6  Architectural Considerations  

Motorway, bridges and viaducts are key components of the built environment and have a signifi cant visual and 

social impact in addition to their mere utility. The generic high - profile nature of long - span bridges is manifest 

in the fact they so often attain landmark status or even become the defining symbol of a place. The AWHC will 

be highly visibl e, both because of its scale and because of its proximity to the centre of Auckland. The bridge 
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will be a visual gateway to the city and a significant event on any journey between the North Shore and the 

south. As such, it is important that this structure is appropriate and fitting for its context. The Planning and 

Engineering team for the AWHC study includes international bridge architects who have designed landmark 

crossings for world class cities around the globe to combine essential architectural consid erations with 

engineering design enabling reliable assessment of effects for consenting purposes.  

It is important to consider where the structure will be viewed from in order to design a successful composition 

which is responsive to its unique context. Alt hough distinctive in form, Aucklandõs existing harbour bridge is 

utilitarian. The dimensions of the bridge are modest on a world scale and yet the bridge dominates its 

surroundings due to its location in open water close to the city centre. Like the AHB, a ny new structure will be 

clearly visible in long views in and around the harbour, from public spaces at the waterfront and from high rise 

buildings in the CBD. For the driver, the bridge will additionally be experienced as a destination which grows 

ever cl oser or as a dramatic moment on their journey across the Harbour.  

These view - points have informed the design of the bridge and its approaches. While the study is in an early 

stage in the development of a new crossing, the bridge design team has been workin g with the 

macro - elements of the design, manipulating the spatial experience for the driver and addressing the 

perception of the bridge from its surrounding context. This description explains how a wide range of issues 

have been considered from form, struc tural arrangement, profiling of members, the visual effects of sunlight 

on the structure, to those details which will be encountered only at close quarters such as materials and 

lighting.  

14.2.6.1  Vertical Alignment and Span Configuration  

Although all bridges must be designed as objects in their own right, it is the elevation of the AWHC which will 

become its defining feature. Situated to the north west of Aucklandõs city centre the composition of structural 

elements on the skyline will form a distinctive and enduri ng silhouette.  

The height of the bridge above the water is governed by the requirement to provide navigation clearance to 

large vessels accessing the inner harbour past Northcote Point. The main span of the existing bridge is 

situated towards the north of the crossing as a whole. Although the proposals for the new bridge align a 

navigation span with the existing bridge, this span is not the key visual feature of the crossing. Instead, the 

bridge has been conceived as a string of similar elements which reach  from Westhaven to Northcote Point. 

From the east, views towards West Harbour are flanked by Auckland city centre to the left and by the dark 

silhouette of Northcote Point to the right. By adopting multiple main spans, in long views across the harbour, 

the  whole crossing will be understood as a homogenous entity which has a more symmetrical relationship with 

the water being crossed.  

The provision of multiple navigation spans also makes the bridge more open for boats and yachts exiting 

Westhaven Marina by pr oviding minimal obstructions in the water and by maximising headroom beneath the 

bridge soffit.  
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14.2.6.2  Driver Experience and Stay Array  

The mode of transport dictates the experience of the user. The principle users of the Waitemata Harbour 

Crossing will be road users travelling at speed. Assuming an average speed of 80kph, the experience of the 

whole crossing is limited to approximately 2 minutes. The design engenders this interval with drama to 

underline the significance of the bridge crossing as a key moment on  any journey. The drive across the 

Harbour should be a delightful visual experience, from the moment the bridge is glimpsed in the distance, to 

the instant of release on the bridge itself where the driver is momentarily passed from one cable plane to the 

support of the adjacent structure.  

An enduring quality of many bridges is their sense of arrested movement ð the impression that the various 

elements are juxtaposed in a dynamic counterpoise where balance is only just maintained. This dynamism is 

achieved t hrough the careful composition of surfaces and lines and the resulting forms can bestow an 

engaging gracefulness and el egance upon a bridge structure.  

 

Photo 7:  Photomontage showing user experience on an AWHC Bridge  Option (looking towards CBD)  

For the d river, the lattice of cables from which the bridge is suspended gives clear visual clues about the 

spanning capacity of the structure. The presence of the cables, visibly taught from the load that they support, 

remind the driver of the void that is being c rossed and of the water beneath the bridge. The stays are also seen 

as a device to manipulate views. By locating the cables at the centre of the deck between carriageways they 

define a dramatic linear plane which is expressive of the bridgeõs trajectory across the water. For drivers 

travelling south, the arrangement also enables unimpeded views of Aucklandõs skyline. 
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14.2.6.3  Piers and Pylons  

Structures which clearly express the flow of forces from deck to ground have an aesthetic appeal. The gravity -

defying charact er of long spans that challenge our sense of what is possible falls outside the normal range of 

human experience. Consequently, long - span bridges can be a source of great wonder. Bridges are remarkable 

because of the volumes of unimpeded space that they ca n span without landing. Where a bridge does touch 

the ground at an abutment or pier the interface is both structurally and visually significant. It is at these 

locations where the structure will be directly tangible and where the grand scale of the span it self is suddenly 

given a human context and scale.  

Although the cable - stayed bridge and approach viaducts are macro - scale structures there are locations where 

these large forms interact with the ground at the abutments and are accessible to pedestrians. It is therefore 

important to design large structural components with a consistent care and sensitive attention to detail to 

prevent their scale and mass from overpowering the human scale of their context.  

The key dimensions of the four pylons are primarily dr iven by their structural requirements. These forms are 

re- addressed with a desire to break down their visually massive appearance.  The use of inclined surfaces and 

shadow gaps on the surface of the pylon creates relief that catches the light in places and creates shadow in 

others. The angled planes will catch the light in different ways at different times of day and night enlivening 

the surface of the pylon with blocks of radiance and shadow. Throughout the day the structure will become 

animated, adding an additional layer of implied movement to the crossing.  

The geometry of the pylon is intentionally kept simple and constant and is therefore relatively easy to 

construct using standard jump - form shuttering methods. In addition to the four main pylons, carefu l attention 

has been paid to the piers that support the approach viaducts. Their form is derived such that they are clearly 

read as smaller members of the same family as the main cable stay pylons.  

14.2.6.4  Shaping to Soffit  

Because the bridge is elevated above the  water, its underside is highly visible to boat users in the harbour and 

to pedestrians at Westhaven Marina. The treatment of the soffit is therefore critical in maintaining the 

perception of continuity between abutments and spans. The underside of the str ucture must be treated with 

care because its effect on its local environment is as critical as the impacts of the pylons and cables on the 

skyline.  

The box girder structures are deliberately separated by an open void to minimise shading effects on the wate r, 

footpaths and roads below. Glimpses of sky between the elongated deck elements brighten the views from 

below distracting the eye from the deck elements cast in shadows. The soffits of the bridge are shaped with 

narrow flanges and inclined webs which bre ak up the width of the motorway carriageway supported overhead.  
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Photo 8: Photomontage showing potential bridge lighting for an AWHC bridge option (viewed from Northcote)  

The void between the two decks enables daylight to flood down between the carriagew ays, to create a less 

imposing structure that over - sails the water traffic and carriageways below the southern approach structures. 

Lighting is incorporated into the bridge to pick out the main vertical elements and to accentuate the 

slenderness of the dec k.  

14.2.6.5  Noise Barriers and Safety Screen  

The introduction of a new bridge has the potential to impact on noise levels in the immediate area. This has 

been mitigated against by the installation of screens both at the deck edge and also in the horizontal plane 

between the two decks. The visual significance of these cannot be under - estimated. These barriers will be 

highly visible for the driver and will also be evident to a much wider audience.  

There is also a requirement for a safety fence at the outer edge of the  deck. The defined bridge seeks to 

rationalise the design of these two elements such that they have a visual consistency between them. When the 

screen is require to perform effective acoustic protection to control noise levels in the environment, for 

examp le over Westhaven Marina, transparent perspe x or glass is used as the infill material. However, once over 

the open water, in order to minimise the effects of wind loading on the cable - stayed structure, a more 

perforate material such as an architectural mes h that maintains transparen cy as much as possible is used.  

14.2.6.6  Abutments and Landing Points  

The treatment of the interface with the ground and the interaction with the surrounding environment at the 

landing points are critical factors for a new bridge which mu st be handled extremely sensitively with attention 

to the human scale of contact. The landing points and bridge approaches could be handled in a number of 
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ways from an architectural, urban design and structural perspective. The defined bridge option presen ts a 

solution for costing and assessment of effects purposes.  

At the South end the bridge approach viaduct crosses Westhaven Drive with approximately 10m clearance. 

Relatively long spans for a bridge over the motorway are maintained to minimise the number  of piers in the 

road reserve between Fanshawe Street and the Cook Street off - ramps. The twin bridge deck structures come 

down to ground at the south abutment located on the southern side of the reclaimed land close to where the 

VPT emerges from below grou nd level. The separation between the decks allows planting to be introduced 

along a short length of embankment as the motorway descends to the tunnel entrance. The pedestrian 

footpath and cycleway connect to Victoria Park and to a new footbridge at the loc ation of the current Jacobõs 

Ladder bridge, which is extended over the widened motorway corridor. Ramps or lifts connect the footpath and 

cycleway to the pedestrian routes alongside Westhaven Drive.  

At the North end of the bridge the twin deck structure la nds on an abutment beside the existing AHB abutment 

with an approach embankment continuing northwards alongside the existing motorway.  

The defined bridge solution continues at a level (RL + 13) sufficient to allow southbound AHB lanes to pass 

under the new  route. This is one option of treatment of the interaction between traffic lanes and landscape, 

however, there are a number of potential solutions including elevated structures and cut and cover tunnels that 

would have a range of costs and effects. The eff ects and impacts of the landing points are discussed in more 

detail in Part D. 

14.3  Geotechnical  

The corridor that has been considered as a part of this study traverses a range of geotechnical terrains, each 

with implications for design and construction of the  bridge and its approach structures.  Variable thicknesses 

of fill, marine mud and alluvium overlie ECBF rock, as described in the Preliminary Geotechnical Appraisal 

Report . 

The bridge option requires: reclamations in the northern sector with an approach e mbankment to 11m in 

height; pier foundations across the harbour, Westhaven and landing west of at Z - Pier; and cut and cover tunnel 

sections in the southern sector to connect to CMJ.   

Ground treatment is proposed for the reclamations and motorway construct ion where these overlie weak 

materials.  The embankment underpass structures lie over a combination of shallow rock and variable depth 

alluvium which will require treatment prior to construction.  An embankment up to 14m in height will be easily 

achieved w ith well compacted granular fill (refer to drawings 60157303 - TR- 074 and 075 within Volume 2 .  

14.3.1  Geotechnical Hazards  

The bored piles for the bridge foundations are expected to be developed within ECBF rock of nominal strength 

0.5 to 20MPa.  However, the rock  is covered by a variable thickness of marine mud and alluvium and casing 

will be required to rockhead when drilling the piles.  A number of geotechnical hazards exist that could affect 

piling, including:  
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¶ Encountering a deeper palaeo - channel within the Wa itemata Harbour than the existing data indicates;  

¶ Encountering previously un - identified volcanic material;  

¶ Encountering significant faulting; and  

¶ Parnell Grit and uncemented granular material.  

Bored piles will be able to accommodate all of the above issues .  Groundwater inflow from the Parnell Grit 

could be managed by maintaining water within the casing or by drilling under bentonite.  Significant faulting 

and uncemented sands are likely to result in reduced bond strength for the sockets.  These issues can be 

overcome by evaluating ground conditions during pile construction and varying socket length as required.  Cut 

and cover tunnels for the southern connections can be designed to accommodate any reasonable combination 

of ground conditions. As a minimum the se structures will have walls and tension piles that found in the ECBF 

however it is expected that much of the excavation will also be in ECBF.  Part D considers the effect of 

groundwater drawdown and settlements during construction. This will need to be a nalysed further in 

subsequent design stages.  

14.3.2  Mitigation of Hazards  

The principal mitigation for the above hazards is site investigations for preliminary and detail design stages.  A 

comprehensive investigation comprising over - water geophysics (reflection s urvey for strengths and 

stratigraphy, magnetometer survey for volcanic vents), boreholes with pressure meter testing and CPTs will 

give greater confidence that these issues have been delineated.  

14.4  Tunnels  

The defined bridge option includes  cut and cover  tunn el sections. The development of the design of these 

tunnels is described below.  

14.4.1  Northern Sector  

The proposed alignment requires three box tunnel underpasses to carry:  

¶ southbound Busway under the mainline to the AHB about Ch 3300;  

¶ southbound connection to  the AHB under the mainline about Ch 3200; and  

¶ northbound from the AHB under the off - ramp from the new bridge to the Onewa Road Interchange  

about Ch 2950.  

The box tunnels are constructed with reinforced or prestressed concrete portal frames at 5.0m centres  

perpendicular to the underpassing carriageways.  Hollow - core units (or similar) with insitu topping span onto 
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the portals. Because of the highly skew alignment roof slabs are not required over the entire underpass area. 

Each portal column is supported on piles and the water table has been assumed at RL+1m.  

The construction sequence will need to be coordinated with geotechnical ground treatment requirements.  

14.4.2  Southern Sector  

The mainline transitions from elevated structure to open trench are at about Ch 5980 .  At Ch 6130 the 

northbound lanes enter the VPT and the southbound lanes transition into a cut and cover tunnel similar to VPT. 

At Ch 6630 both carriageways daylight to open trenches and at Ch 6600 they become surface roads.  

The off - ramp from the AHB to C ook Street transitions from open trench to a portal structure at Ch 1200 

(approximate mainline Ch 6090) are similar to the northern sector box tunnels. This structure supports the 

bus lane off - ramp and Fanshawe Street on- ramp and off - ramp.  

The Cook Street  on- ramp cut and cover tunnel to the AHB will be a diaphragm wall structure with hollow - core 

units or similar forming the roof. From mainline Ch 6400 south, the on and off - ramps converge to share a 

common central diaphragm wall.  Base slabs resist hydrosta tic uplift by spanning horizontally between 

diaphragm walls.  

14.5  Fire Life Safety  

Safe and efficient operation of the cut and cover tunnel approaches to the bridge crossing require similar  

considerations to the cut and cover tunnels for the defined tunnel opt ion.  

On and off - ramps between Cook Street and the AHB involve short lengths of cut and cover tunnels.  The ramp 

tunnels are variously discrete and share a common wall.  The off - ramp is 750m long and the on - ramp is 

1,250m long.  

Incident detection, emergency  egress and fire suppression provisions in these shorter tunnels are to be 

comparable to those in the tunnel option mainline bored road tunnel.  Where there is a parallel tunnel, as is 

the case for the Cook Street end of the ramps, doors in the dividing wa ll  or short cross passages at 120 m 

centres will be sufficient for egress.  For the on - ramp, with no parallel tunnel for the western third, a 

longitudinal passage would need to be provided with fire doors at intervals along the roadway.  The 

longitudinal pa ssage would lead to a place of safety beyond the western portal and connect to a cross passage 

at its eastern end.  

A smoke duct is not considered necessary for Cook Street  ramps .  It is expected that longitudinal ventilation 

with jet fans mounted from the ceiling will be sufficient.  Jet fans are to be distributed throughout the tunnels.   

Portal emissions are expected to be acceptable given the short length of tunnels (750 ð 1,250m).  As a result, 

Cook Street will not need ventilation plant for portal flow  control, or a stack for dispersion.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 146  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

14.6  Reclamation  

Refer to Volume 2 , Drawings Nos. 60157303 - TR- 074 and 075.  

The road component of the defined bridge option includes permanent reclamation in the northern and central 

sectors of the study area. Reclamation in the northern sector is required to accommodate the northern 

approach to the bridge and additional motorway lanes. In the central sector the reclamation is required to 

accommodate additional motorway infrastructure.  

14.6.1  Northern Sector  

In the northern sector a  total of 0.7ha of permanent reclamation is required. An earthfill solution is preferred 

to a retaining wall to support the east side of the north abutment approach to the new bridge crossing.  

Although requiring permanent reclamation, a landscaped earthfi ll slope was preferred from a visual 

perspective to a òhardó vertical surface some 600m long and up to 14m high at the bridge abutment. 

Less reclamation may be possible in the vicinity of the Onewa Road Interchange , in the northern sector, but 

this would r equire demolition of most of the existing structures, and substantial re - building the interchange. 

This would result in a longer and more complex construction programme, with more significant impacts on the 

road network and disruption to road users, as the  majority of this work could only be constructed in the 

existing motorway corridor.  

14.6.2  Central Sector  

In th e central sector a total of 2.8 ha of permanent reclamation is required. The design of the permanent 

reclamation in the central sector is the same as tha t for the defined tunnel option described in Section 13. 6.2 . 

14.7  Coastal Engineering  

The defined bridge option traverses the CMA.  The following coastal engineering matters have been considered 

in the design:  

¶ levels of permanent reclamation bunds and platform s adjacent to the coast, including allowance for 

wave run - up;  

¶ sizing of rock armour for temporary and permanent reclamation bunds; and  

¶ scour around bridge piers.  

Permanent reclamation bund, platform and rock armour matters are similar to that for the defin ed tunnel 

option discussed in Section 13.7 .  Scour  around bridge piers is discussed below.  
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14.7.1  Bridge Scour  

Bridge scour can be due to a general erosional state, channel constriction, and vortex shedding around a pier. 

The best indication of scour is from exis ting bridge structures  in a similar environment . 

Review of bathymetric data indicates that there has been little change in seabed level around the existing 

bridge over the past 30 years, although since the beginning of the 20th century the bed may have low ered in 

response to the constriction of the existing bridge structure. In general the harbour is in a slight depositional 

state.  

The alignment of the proposed bridge structure should not cause any channel constriction.  

Some local scour around piers could b e expected. Current surveys of the existing bridge piers are too coarse 

to identify any local scour holes. Uninhibited pier scour could be up to 2.4 times the pier width. Due to flow 

and velocity fluctuations under extreme events not being high and the osc illating tidal flows, deep scour holes 

are unlikely to develop. Recent experience with estimating scour depths, based on detailed surveys, on the 

Manukau and Tauranga Harbour Crossing projects indicate  that scour in tidal applications is relatively mild. 

For the purpose of design, it is recommended that an allowance be made for local pier scour of 1.0 times the 

pier width (at seabed level) or to rock level whichever is the lesser.  

If the bridge option were to be advanced, then pier scour should be based on  a more detailed survey of the 

existing bridge piers and also to consider the effects of high velo cities associated with tsunami.  

14.8  Constructability  

The section sets out the construction  sequence and addresses key constructability issues associated with a 

br idge option (refer to Volume 2 , Drawings Nos. 60157303 - TR- 076 to 083). For this purpose the northern 

sector comprises all works north of the northern bridge abutment, the central sector is the bridge between the 

abutments and the southern sector all works on the south side of the Waitemata Harbour.  

14.8.1  Northern Sector  

Works in the northern sector comprise reclamation along the coast to facilitate motorway widening and 

additional lane construction between Esmonde Road Interchange  and the AHB. In addition the roa d level will be 

raised to allow for predicted sea level increases due to climate change. Reclamation for the approach structure 

to the bridge is also required.  

The envisaged construction sequence for the northern sector works is shown in Volume 2 , drawing s 

60157303 - TR- 076 to 079 . A summary of the construction sequence is provided in Table 14.2 , followed by a 

more detailed explanation of key aspects of the construction works.  
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Table  14.2 : Northern Sector Construction Sequence:  Defined Bridge  

Stage Constru ction Sequence  

1 Construct site accesses at Esmonde  Road Interchange  and reclamation site, with temporary over 

bridge as egress to SH1 northbound  

Commence reclamation areas  

Undertake ground improvement to manage reclamation consolidation settlement  

Establish construction work site facilities  

Replace Esmonde  Road Interchange  bridges systematically using a temporary bridge to facilitate initial 

diversion of traffic from one of the bridge decks  

2 Construct a temporary trestle for access to construct the northern bridge approach piers and 

abutment  

Construct the in - situ road tunnels southbound to AHB;  

Construct a temporary connection between the new southbound roads south of Onewa Road ready for 

the diversion of SH1 southbound traffic; and  

Extend the existing Exmouth Street footbridge to connect to the new pedestrian walkway  

3 Remove the temporary trestle  

Construct a temporary connection at Esmonde  Road Interchange  between the SH1 southbound 

carriageway and the new southbound roads and divert SH 1 southbound traffic  

Construct the Onewa Road Interchange  links and demolish the existing Busway bridge  

Divert AHB northbound traffic to SH1 southbound carriageway to enable the construction of AHB 

northbound lanes to be constructed up to Onewa Road  

Commence ground improvement works in SH1 northbound carriageway, including the first stage 

replacement of the existing culverts with bridge structures and raise road levels  

Divert traffic onto the new AHB northbound lanes and construct AWHC north and sou thbound lanes to 

Onewa Road  

4 Divert SH1 northbound traffic onto the southbound lanes between Onewa and Esmonde interchange s 

including a temporary connection to service the Esmonde Road off - ramp (it is envisaged that the 

AWHC southbound lanes would be com pleted by this stage to enable VPT traffic to be transferred to 

the AWHC and allow connection of the AWHC northbound lanes to the VPT);  

Complete ground improvement works of the SH1 existing carriageways, (including the second stage 

replacement of the exi sting culverts with bridge structures) and raise the road levels;  

Move traffic to final lanes for the AWHC and AHB, and remove all temporary diversions; and  

Decommission construction work site facilities.  
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14.8.1.1  Esmonde  Road Interchange  

The works require d at the Esmonde Road Interchange  are the same as those required for the defined tunnel 

option (refer Section 13.8.1.1 ).  

14.8.1.2  Additional Motorway Carriageways  

The works required to form additional motorway carriageways are the same as those required for the de fined 

tunnel option (refer Section 13.8.1.2 ).  

14.8.1.3  Motorway Reclamation  

The works required to form motorway reclamation is the same as those require d for the defined tunnel option  

(refer Section 13.8.1.3 ).  

14.8.1.4  Highway Works and Culvert Replacement  

The highway and  culvert replacement works are the same as those required for the defined tunnel option (refer 

Section 13.8.1.4 ).  

14.8.1.5  Affected Utilities  

The work required for the diversion of utilities  is similar to that required for the defined tunnel option (refer 

Section 13.8.1.5 ).  

14.8.1.6  Northern Bridge Construction Site  

The northern bridge construction site is located on the permanent reclamation just north of the AHB north 

abutment. Reclamation construction is described in Section  14.7 . The approximate available working area is 

initially 4.0ha. This will be reduced significantly once traffic is diverted  off the SH1 southbound carriageways at 

Esmonde  Road Interchange . The available space at both construction stages should be adequate for the 

activities.  

The site is seaward of the existing SH1 so will need a temporary construction vehicle access off the SH1 

southbound to Onewa slip road for delivery of materials and precast concrete bridge deck units. The options 

for a temporary construction vehicle access are the same to those outlined in Section 13.8.1.6 for the defined 

tunnel option.  

The northern approach spans of the bridge are located in shallow waters of 3 - 10m depth. The use of a 600m 

long temporary trestle structure would facilitate the construction of the approach span pi les and piers and 

would negate the need for barge operations for their construction. The trestle could also be used to deliver 

materials to barges being used for construction of the main span piles and pylons.  
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Most of the new carriageways within the reclam ation area for the defined bridge option are either at - grade or 

elevated structures. The underpasses connecting to the AHB southbound lanes will be constructed as culverts 

at- grade and covered by the fill material forming the highway embankment.  

14.8.2  Central Se ctor  

The proposed bridge comprises four main cable stayed spans with balanced cantilever approach spans at each 

end.  

Due to the shallow depth of water over the length of the northern approach spans (which precludes large 

floating plant) a temporary access trestle will be constructed to facilitate the construction of the piles and pile 

caps within the northern part of the central sector. To minimise disruption to Westhaven Marina (resulting from 

a temporary trestle in this location) barges will be used for c onstruction of the southern approach piles, pile 

caps and piers. The piles and pile caps in the deeper water (over the length of the main spans) will be 

constructed from a barge platform.  

The piles will be bored using conventional drilling equipment and s leeved with a steel liner. The reinforcing will 

be added prior to the concrete being poured. The pile caps will be constructed by utilising a precast form to 

create a caisson for casting of the caps in a watertight environment.  

The piers of the approach s pans and the pylons of the main spans could be constructed insitu utilising an 

adjustable form system which will climb the piers/pylons as construction progresses. This system is a tried 

and tested method of constructing vertical concrete structures for ma ny applications.  

The construction method for the placement of the precast concrete deck units of the approach spans would be 

by overhead launching gantry. This will be similar to the method adopted for the recent replacement of the 

Newmarket viaduct. The units will be delivered along the approach spans as they progress before being lifted 

into place.  

The construction method for the placement of the precast concrete deck units of the main spans will require 

the units to be delivered by barge from Z - Pier or another facility, or from the trestle structure to the north. The 

barge will then be moored below the bridge and the deck units lifted to final height and aligned with the 

previously erected deck unit by deck erection gantries.  

The reinforced concrete pylo n structures are to be constructed before cable - stayed deck segments are 

installed incrementally progressing stage - by- stage by balanced cantilever methods north and south from each 

pylon.  

The precast concrete deck units for the bridge will be cast offsite  and delivered as required. The casting yard 

would likely be constructed specifically for the Project and be demobilised at the end. Each unit is 

approximately 19m long x 3m wide x 3.5m deep and will weigh approximately 100 tonnes. The location may 

be in E ast Tamaki (as was done for the Newmarket Viaduct project) however, a facility for bridge deck unit 

casting in a closer location would ease delivery issues if available at the time of construction.  
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As the AWHC Project will have two work fronts erecting bri dge deck units it is likely that the production facility 

will need to produce in the order of 16 units per week.  

A significant time constraint for the Project will be the final connection of the AWHC northbound approach to 

the VPT. This will require tempor ary diversion of VPT traffic onto the AWHC southbound carriageway when it 

has been commissioned.  

14.8.3  Southern Sector  

The southern sector works along Westhaven Drive and around Victoria Park will require a series of work areas 

to accommodate permanent works as  outlined below. In addition a number of buildings are required to be 

demolished adjacent to public road because of the cut and cover tunnel requiring top down excavation. 

Precautions will need to be taken for the careful dismantling of the buildings and p rotection of the public. 

Access and egress to and from demolition sites will need to be carefully managed to minimise disruption to 

traffic flows.  

The construction of the southern sector works is envisaged to be generally as shown in Volume 2 , drawings 

60 157303 - TR- 080 to 083. A summary of the construction sequence is provided in Table 14.3  below, followed 

by a more detailed explanation of key aspects of the construction works.  

Table  14.3 : Northern Sector Construction Sequence:  Defined Bridge  

Stage Constru ction Sequence  

1 Construct reclamation areas along Westhaven Drive  

Establish construction work site facilities at Victoria Park  

Construct new road to connect Westhaven Drive to Wynyard Quarter  

Construct Cook Street off - ramp cut - and - cover tunnel  

Construct piers for bridge southern approach spans  

Construct temporary viaduct from Cook Street off - ramp tunnel over Victoira Street Westto the 

southbound lanes of SH1  

Construct SH1 southbound off - ramp and Busway to Fanshawe Street and extend the footbri dge to 

Westhaven Drive  

2 Divert AHB southbound traffic onto Cook Street and Fanshawe Street off - ramps (which will release the 

area required to demolish VPV)  

Construct Cook Street and Fanshawe Street on - ramps  

Construct cut and cover tunnel through Vict oria Park and southbound connection to AWHC bridge  

Construct new road linking Sale Street to Union Street  

3 Close the VPT and divert northbound traffic to new Victoria Park cut and cover tunnel and the AWHC 

bridge via a temporary diversion  

Construct A WHC bridge northbound connection to the VPT and Fanshawe Street Busway on - ramp  

4 Move traffic to final lanes to the AWHC and AHB, and remove all temporary works  
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Remove the temporary viaduct from Cook Street off - ramp  

Complete the roof structure and ope n the off - ramp  

Decommission construction work site facilities  

14.8.3.1  Z- Pier 

Z- Pier is required to provide mooring facilities for the bridge pier marine works in addition to servicing the 

reclamation works. It will also support the construction of the Cook Stre et off - ramp (from SH1 to beneath the 

Fanshawe/Beaumont junction), and the construction of the Fanshawe Street general and Busway lanes. The 

removal of existing beths at Z - Pier will be needed to enable the construction of moorings suitable for barges. 

The Z-  Pier site area is approximately 1.5ha.  

14.8.3.2  Westhaven Drive  

Construction works along Westhaven Drive are the same as those for the defined tunnel option, although they 

include a greater extent of reclamation ( refer Section 14.7 ).  

14.8.3.3  Victoria Park  

The area of Vi ctoria Park east of the existing VPV is envisaged as the main construction support area for all 

works in Victoria Park associated with construction of the defined bridge option (as with the defined tunnel 

option). The total area of this site is around 6.3h a however the extent which can be util ised for construction 

purposes will depend on the requirements to protect and preserve scheduled trees within the park.  

This site will be required for the duration of construction work. Access and egress will be from F anshawe Street 

and Victoria Street West. This site includes the foot print of the Cook Street off - ramp tunnel, and will be 

occupied by a 500m long temporary viaduct emerging from the Cook Street off - ramp, crossing over Victoria 

Street  West, to connect to S H1.  

The construction of tunnels will necessitate the relocation of the Campbell Free Kindergarten building as 

discussed in detail in Section 21 .  Victoria Park is also a flood detention area. This will need to be taken into 

consideration in the design of the temporary works to avoid flooding of excavations.  

The part of Victoria Park currently under the existing SH1 viaduct does not become available as a construction 

site until the existing viaduct is removed and after the Cook Street off - ramp tunnel is co mplete. The area of 

this site is around 0.7ha. Once the existing viaduct is removed, the Victoria Park (Central) work site will provide 

the space to construct the Cook Street on - ramp and the cut and cover tunnel connecting the defined bridge 

southbound car riageway to SH1.  

Cut and cover tunnel construction and the demolition of the existing SH1 viaducts will be undertaken in 

accordance with the methodologies outlined for the defined tunnel option in Section 13.8.3.3 . 
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In order to divert SH1 southbound traffic  off of the existing SH1 viaduct to allow its demolition, a 500m long 

temporary viaduct will be required following the alignment of the new Cook Street  off - ramp. The details and 

issues associated with the temporary viaduct are set out in Section 13.8.3.3.  

14.8.3.4  Cook Street and Union Street  

The Cook Street and Union Street works are the same as those for the defin ed tunnel option (refer 

Section  13.8.3.4 .  

14.8.3.5  State Highway 1  

Work will be required within the current foot print of SH1, at the south end of the cut and co ver tunnel through 

Victoria Park and just north of Wellington Street, to enable the carriageway connections from SH1 to the 

southbound carriageways of the defined bridge.  

14.8.3.6  Rob Roy Hotel  

It  may be necessary to temporarily relocate the Rob Roy Tavern to facil itate the construction of cut and cover 

tunnels. Should this be required relocation of the Tavern will follow the methodology outlined for the defined 

tunnel option in Section 13.8.3. 6. 

14.8.3.7  VPT connection to AWHC Northbound  

This site will be very constrained a s it is bounded on the east side by the AWHC southbound carriageway and 

on the west by high ground. Access for material delivery will be only from SH1 northbound into VPT or from 

Fanshawe Street. Site egress will only be possible on the SH1 northbound  acros s AHB or, if temporary works 

are installed, on the AWHC northbound carriageway. This will be inefficient and result in considerable 

transportation costs for this element of the Works.  

14.8.3.8  Diversion of OMS  

The diversion works for the OMS are the same as those for the defined tunnel option (refer Section 13.8.3.8 ). 

14.8.3.9  Diversion of Freemans Bay Stormwater Culvert  

The diversion works for the FBS are the same as those for the defined tunnel option (refer Section 13.8.3.9 ). 

14.8.3.10  Diversion of Transpower Cables  

The TPLP cables will be affected by the bridge works. In the southern sector they are affected from the eastern 

side of the Fanshawe Street/ Beaumont Street junction through to Westhaven Drive. It is proposed to divert the 

TPLP cables at the Fanshawe Street along the alignment of Cook Street off - ramp onto Westhaven Drive and 

reconnecting with the existing TPLP cables at the n orth end of the reclaimed area.  
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14.8.3.11  Victoria Street West  

Victoria Street West needs to be realigned some 10m to the north and be raised by approximate ly 1.5m. The 

works required (and associated construction issues) are the same as those for t he defined tunnel option (refer  

Section 13.8.3.13 ). 

14.8.3.12  Campbell Free Kindergarten  

The construction issues associated with the Campbell Free Kindergarten are the same a s those for the defined 

tunnel option (refer Section 13.8.3.14 ). 

14.8.3.13  Diversion of the Eastern Stormwater Sewer  

The Eastern Stormwater Sewer construction in the verge of Union Street will impact on the existing Victoria 

Park Market. The works required in this l ocation are the same as those required for the defined tunnel option 

(refer Section 13.8.3.15 ).  

14.9  Outline Programme  

An outline construction programme has been prepared and is attached as Appendix G. Key details relating to 

the construction programme are set  out below.  

14.9.1  Programme Matters  

The key programme related matters for the defined bridge option are as follows:  

¶ The preconstruction period is five years, which has largely been determined by land issues and 

property purchases;  

¶ Refinement of the scheme, res ource consents and award of construction contract could take up to 3- 5 

years (concurrent with the land issues); and  

¶ Construction of the cable stay bridge is expected to take 4 years and 9 months in accordance with the 

Construction Programme attached as App endix G  (including final tie - ins at the north and south ends).  

14.9.2  Programme Assumptions  

In developing the programme a number of assumptions have been made. The key assumptions that have 

shaped the programme are:  

¶ Temporary staging will be necessary for access  to the bridge approach spans for piling and pier 

construction and the temporary staging for the main span pylons will around each pier cap with supply 

by barge;  
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¶ Balanced cantilevered approach spans are constructed in parallel with the cable stayed main sp ans;  

¶ Four launching gantries will be required for the approach spans to supply eight precast 3m segments 

per day;  

¶ For the main spans, two pylons will need to be constructed concurrently with jump form construction 

using 4m lifts;  

¶ Main span bridge segment s upply will be by barge with peak production advancing  each span by one 

segment per week (eight precast segments supplied per week);  

¶ Major services relocations in the southern sector can be performed off the critical path;  

¶ Major road crossings of Victoria S treet West and Fanshawe Street can be managed off the critical path;  

¶ Cook Street off - ramp will need to remain closed for three years while the temporary viaduct for 

southbound traffic is in operation.  

14.9.3  Critical Path  

The critical path for the defined bridge option runs through the following activities:  

¶ Land purchases and associated issues, and design;  

¶ Piling and construction of pier cap and Pylon 12;  

¶ Erection of segments for deck for Pylon 10;  

¶ Bridge finishes (barriers, drainage, lighting pavement);  

¶ Shift n orthbound traffic onto southbound lanes of new bridge and complete last span of south 

abutment for northbound lane (tie - in to the VPT);  

¶ Open bridge to all traffic; and  

¶ Remove temporary viaduct, open Cook Street off - ramp.  

14.10  Operability  

The following Section s ets out aspects of the defined bridge option operability.  
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14.10.1  Connectivity  

The alignment, connections and lane layout of the defined bridge option is detailed in the drawings within 

Volume 2 . Connectivity and related resilience issues of redundancy and diversi ty are the same or similar to 

those associated wi th the defined tunnel option.   

14.10.2  Resilience  

Some aspects of resilience for the bridge option differ from that of the tunnel option and are discussed below.  

14.10.2.1  Autonomy and Strength  

The northern sector is protect ed from harbour inundation by a combination of raised carriageways and 

bunding to RL+5m.  Analysis indicates that a minimum protection RL of +4.5m is required for the northern 

sector.  The bridge crossing northern and southern sector approaches are elevate d and not susceptible to 

inundation.  

In the southern sector, the harbour side edge of the existing motorway between the AHB and Fanshawe Street 

varies between RL+3.5m and RL+5m depending on horizontal alignment and pavement crossfall.  Westhaven 

Drive is a bout RL+3.5m and this level extends along the existing waterfront.  VPT will not significantly change 

existing levels.  Analysis indicates that a minimum protection RL of +4m is required for the southern sector.  

The level of protection provided for both s ectors will be considered further in future design.  

14.10.2.2  Recovery 

Planned closures  are not expected to require closure of a full carriageway as there is sufficient width to 

maintain at least one lane of traffic. Access  to the harbour crossing and incident manag ement provisions are 

similar for both tunnel and bridge options.  

Typically, single lane unplanned closure durations would be 30 minutes or so (stopped vehicle or minor 

accident, e.g removal of debris, possibly 2- 5 times a week).  Resulting traffic congesti on is expected to be 

minor if occurring at off - peak or inter - peak times, but more significant if occurring during peak flows.  A 2 to 

3 lane closure for fire or major incident may be expected up to eight times a year and vary in duration from 30 

minutes (c ar fire once a year or less), to several hours (fatal accident once in many years) or several days 

(structural damage to bridge perhaps never within the design life of the bridge).  North and southbound 3 lane 

carriageways each have 2.5m left - hand side and  2.0m right - hand side shoulders (i.e. effectively 4 lanes), and 

are separated by 3 to 8.5m.  Given this configuration, it is expected that full closure of a carriageway would 

not be required.  Should full closure of a carriageway be required, an alternate route would be needed.  

Resulting traffic congestion is expected to be moderate to major depending on the number of lanes closed and 

incident time and duration.  Alternatively contra flow in the operational carriageway under comprehensive 

traffic managemen t may be acceptable during a long closure when traffic flow is low.   
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14.10.2.3  Safety 

The bridge crossing design speed is 100kph.  Carriageway shoulder widths of 2.5m left and 2.0m right provide 

flexibility for traffic management during planned and unplanned lane c losures.  Cut and cover tunnel and 

trench shoulder widths vary from 1m to 2.5m.  

The internal Road Safety Audit and Designerõs Response for the bridge option are presented in Appendix K .  

The audit raised a number of minor, significant and serious concerns.   It is considered that all minor and 

significant concerns (apart from the SH16/Port diverge gradient) can be readily addressed in future design.  

Serious concerns are summarised below . 

Table  14.4 ð Bridge Option Road Safety Audit  

No. Serious Concern Discussion 

1 Cook Street on - ramp  ð 

low radius horizontal 

curve  

The ramp accesses the AHB from Cook Street.  The ramp radius is considered 

acceptable provided a posted speed of 50kph is maintained from the Cook 

Street to the on - ramp  cut and cover tunnel northern  portal  

2 Mainline southbound 

from tunnel ð excessive 

gradient (5%)  

The effect of gradient on traffic speed was assessed using the deceleration 

curves from Austroads 2009, Guide to Road Design, Part 3: Geometric Design.  

The analysis indicates that truck speeds will be 60 to 80kph between Ch 6400 

and 6850 approx. Adequate sight distance is required for other vehicles to 

adjust speed and pass slower moving trucks safely. Potential traffic conflicts 

are as described for the tunnel option . 

 

The critical item  is the 5% vertical gradient of the mainline southbound tie - in to the CMJ.  The 6.5% gradient 

rated a significant concern only because although the gradient was steeper, the length was less, allowing 

higher truck speeds to be maintained longer before decel erating  compared to the tunnel option. Accordingly, 

the likelihood of crashes due to traffic speed differential in the cut and cover tunnel and SH16/Port diverge 

area is significantly reduced.  

The opportunity to further lower the tie - in gradient and addres s the SH16/Port diverge gradient issue is 

similarly limited as for the tunnel option.  
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15.  Rail  

This Section describes the development of the rail component of the tunnel and bridge options. The developed 

design provides a possible solution for the rail comp onent of an AWHC (refer to Volume 2 , Drawing s Nos. 

60157303 - TR- 085 to 091).  The design proposed is one of a number of possible design solutions and does 

not preclude opportunities to improve upon or alter the design in future design development stages. The  

solution maintains the guiding project principles and defined option  attributes.  

The rail infrastructure considered in this report comprises:  

¶ at grade single track each way on reclamation and structures south of Esmonde Road :  Drawings within 

Volume 2  show an interim bus lane layout pending future rail implementation and bus transport 

operations.  Future rail and  bus lane alignments crossing Esmonde Road to Akoranga Station are not 

included in this study;  

¶ trench and cut and cover tunnel transitions to the  northern portal for twin bored tunnels, one track in 

each tunnel;  and 

¶ twin bored tunnels crossing the harbour to the west end of a proposed Gaunt Street Station.  Gaunt 

Street Station and a cross over west of the station are not included in the study.  Th e Gaunt Street 

Station Report 41  prepared as part of the 2008 Study proposed cross - overs at the east or west end of 

the station so that trains can change tracks if the station is operating as an interim terminus prior to 

completion of the AWHC.  This study a ssumes that the southern station terminus for the rail harbour 

crossing will be built either before or concurrent with the harbour crossing.  

15.1  Rail Geometrics  

The geometric design of the rail alignment is based on the NoR alignment and the NoR design standar ds.42  

This included both vertical and horizontal alignments, the location of the cut and cover portal in the northern 

sector and location of the bored tunnel portal.  

The NoR alignment was refined to accommodate reduced rockhead cover over the northern porta l area.  This 

required the portal to be moved southward to maintain adequate cover, reducing the tunnel length by 

approximately 400m and increasing adjacent cut and cover tunnel length by the same amount.  As a result, the 

form of tunnel under the Onewa Ro ad Interchange  structures changed from a bored tunnel to a cut and cover 

tunnel.  This required a small eastward shift of the horizontal alignment to avoid a clash between cut and cover 

tunnels and the Onewa Road Interchange  structures.  

The internal Rail S afety Audit report is appended as Appendix F. 

                                                   

41  Waitemata Harbor Crossing Study 2008: Protection Measures for Gaunt Street Station , June 2008  

42  Working Note 2: Option Design Standards , 9 April 2008  
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15.2  Geotechnical  

The rail corridor that has been considered as a part of this study traverses a range of geotechnical terrains, 

each with implications for design and construction of the tunnels.  Variable thickness es of fill, marine mud and 

alluvium overlie ECBF rock, as described in the Preliminary Geotechnical Appraisal Report attached as 

Appendix  E. 

The trench structures and cut and cover tunnels can be designed to accommodate any combination of ground 

conditions .  As a minimum these structures will have walls and tension piles that found in the ECBF however it 

is expected that much of the excavation will also be in ECBF.   

The bored tunnels are expected to be developed within ECBF rock of nominal strength 0.5 to 20MPa.  The 

terminal chainages have been influenced by this criterion and a minimum rock cover of 5m is assumed at the 

portals and under structures.  A nominal rock cover of one tunnel diameter (7m) has been assumed for the low 

point under the harbour.  Th e earlier NoR alignment for the rail tunnels continued further to the north than 

proposed in this FASR, however investigation of existing data indicates that ECBF rock dives away at the north 

end and that the rail tunnels there would be developed in Tauran ga Group Alluvium  (TGA), as a result the 

portal was brought south.   

Geotechnical hazards for the rail bored tunnels are similar to the hazards for the bored tunnels for the defined 

tunnel option ( refer Section 13.3 ). 

15.3  Tunnel  

The development of the tunnel d esign through is described below.  

15.3.1  Northern Sector  

Through the northern sector the rail form includes  trench and cut and cover tunnel  structures.  

15.3.1.1  Trench  

Top down construction is proposed for the open trench from Ch 1500 to 1700, with diaphragm walls 

trans mitting the gravity loads down to rock level as well as providing resistance against hydrostatic uplift.  

The open trench is propped at the top from Ch 1700 to 1900 and is constructed top down with diaphragm 

walls embedded into the ECBF rock. The base slab spans horizontally between the walls and is sealed against 

the walls to prevent groundwater ingress and associated impacts on the external groundwater levels.  
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15.3.1.2  Cut and Cover Tunnel  

The cut and cover tunnel from Ch 1900 to 2150 is similarly constructed wi th diaphragm walls embedded into 

the ECBF rock and base slab spanning horizontally between the walls. From Ch 2150 to the bored tunnel portal 

at Ch 2500 the tunnel widens from 10m to 20m, and tension piles are required to hold down the tunnel floor 

slab ag ainst hydrostatic uplift.  

15.3.2  Central and Southern Sectors  

Bored tunnels commence at Ch 2500 and continue to Ch 6000 giving a total bored tunnel length of 3500m.  

The tunnels descend from Ch 2500 at a maximum gradient of 2.25% to a low point about Ch 3975, ris e at 

1.35% to Ch 5550 then continue level to Gaunt Street  Station at Ch 5980.  The tunnel crown is around - 21m  RL 

at Gaunt Street  or about 24m be low the existing surface level.  

15.3.2.1  Tunnel Profile  

The profile of the tunnel has been developed by considering the following:  

¶ Structure gauge (from Kiwirail);  

¶ Fireman access and emergency walkway down each side of the tunnel; and  

¶ Clearance for catenary overhead wiring.  

The tunnel profile that accommodates these components has an internal diameter of 6.0m.  With tunnel  lining, 

over - cut and construction tolerances, this results in a nominal 6.9m diameter TBM cutter head.   

15.3.2.2  Lining  

Preliminary analysis indicates that 300mm thick pre - cast concrete segments will be adequate for the ground, 

grout and water pressures anticipat ed.  The tunnel lining is assumed to be undrained.  Segments will 

incorporate full perimeter sealing gaskets resulting in a fully watertight concrete lining.  Where misalignment 

results in seepage, the adjacent rock mass will be grouted.  

15.3.2.3  Cross Passages, Su b-  Stations and Sumps  

Cross passages are proposed at 240m intervals along the tunnel.  They are primarily used to provide 

emergency egress from the incident tunnel to the non - incident tunnel however they can also contain 

mechanical and electrical equipment  such as fire fighting equipment, electrical plant and distribution to local 

equipment/lighting  

Cross  passages will be mined between the bored tunnels after completion of the main bores.  A nominal 5m 

diameter excavated profile is allowed to provide a clea r envelope of 1.5m  width  x 2.4m  height  within the 
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completed passages.  The cross passages are to be made fully watertight by incorporating a full perimeter 

water proof membrane.  

Sub- stations are not expected to be required underground for the rail tunnels.   It is expected that the trains 

can operate with sub stations at each end of the tunnel, either within the cut and cover structures or on 

surface.  

Sumps are required to collect seepage, portal run - off, fire fighting water and spills within the tunnel.  A  single 

sump is proposed beneath the low point cross passage as there is insufficient space within the tunnel profile 

to accommodate a sump below the permanent way.  

15.4  Fire Life Safety  

Safe and efficient operation of a rail tunnel requires similar considerati ons to the defined road tunnel option  

(refer Section 13.5 ). 

It has been assumed that only one train will be present in a ventilation zone at one time.  To allow for the 

possibility of a train breaking down at Gaunt St reet  Station, a separate ventilation zo ne is proposed 

immediately to the west of the station with provision for de - training to the station.  

15.4.1  Emergency Egress and Monitoring  

Emergency egress within the tunnels is to be via cross passages that connect the incident and non - incident 

tunnels.  The bo red tunnels have the same vertical alignment and will be provided short horizontal passages at 

nominal 240m centres.  The cross passages will have fire rated doors at each end and can provide refuge in 

the event of fire. Walkways are also provided inside t he tunnels and these will allow de - training to either the 

north portal or Gaunt St reet  Station.   

The tunnels will require a manned control room, with operators trained in emergency response procedures. 

Such a control room could be combined as part of the underground rail operation centre for the CBD rail.  

15.4.2  Fire Suppression  

The design fire that has been assumed is 15MW.   15MW has been specified as the maximum interior fire power 

for each of the new KiwiRail vehicles currently being procured.   The rail tunnel s will not have a fixed water 

based fire suppression system however double hydrants and communications will be installed at 60m centres 

along each tunnel bore.   The hydrants will be supplied by a main in each tunnel, cross connected through the 

cross passa ges with appropriate isolations to form a series of ring mains along the tunnel.  

 At this stage the scheme should allow for a sump capable of holding water from two hydrants each operating 

for 15 minutes at a flow rate of 15 L/s, nominally 30m 3. 
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15.4.3  Smoke Cont rol  

Smoke generated by a fire will be controlled by means of Saccardo nozzles installed at both the north portal 

and Gaunt St reet  Station.  Smoke is to be blown in one direction to allow evacuation of passengers in tenable 

air conditions and access by emer gency services from the opposite direction.  Depending on the location of the 

fire, smoke would be blown out of the north portal without the use of a stack or blown to the south where it 

would be captured and vented by the station - end equipment . The design  of the station facilities is outside the 

scope of this study.  

A Saccardo nozzle fan room might occupy a 6m high space in the cut and cover section above both tunnels, 

for a length of about 20m.  A surface structure will be required for the inlet, of about  6m high and 14m2 in 

plan.  

Creation of a separate ventilation zone for a train delayed in the tunnel approaching Gaunt Street  requires an 

emergency walkway 'platform' of one train length adjacent to the station with three additional cross passages 

and a du ct running one train length from the station end along the tunnel to the north.  The duct will have 

remotely activated dampers to enable capture of smoke in the event of a fire in that zone and to be able to 

isolate the zone from the adjacent rail tunnel a nd Gaunt Street  Station zones.  

Each fan plantroom will contain three 150kW fans with appropriate dampers, attenuators, electrical power and 

controls.  

15.4.4  Ventilation  

The objectives of rail tunnel ventilation are threefold: to control heat in normal operations;  to control heat for a 

train disabled in a tunnel; and to control smoke movement in the event of a fire, to allow for safe evacuation 

for passengers and access for responders.  Because the trains are to be electric   (Working Note 2, 9 April 

2009), there is  no need to ventilate for the pollutants associated with diesel engines in regular service.  The 

plant and geometric requirements for these three functions described below will also deal with fumes and dust 

from diesel work trains and maintenance activitie s. 

Longitudinal ventilation for normal operation will be provided by piston effect due to passage of the trains. The 

Saccardo nozzles will not be used in normal operation.   Jet fans are not proposed due to the conflicts with the 

catenary in an electrified rail tunnel.  

15.5   Reclamation  

Refer to Volume 2 , Drawings Nos. 60157303 - TR- 036 and 074.  

The considerations and design for proposed reclamations are the same as the road tunnel component of the 

tunnel option.  
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Temporary and permanent reclamations in the northern  sector are proposed for the rail option. For the 

purposes of this study it is assumed that this reclamation will be undertaken at the time of construction of the 

rail.  

15.5.1  Temporary Reclamation  

In total 3.5ha of temporary reclamation is required for the rail alignment. Temporary reclamation bunds are 

required to enable construction of the cut and cover tunnel south of the trench section, and the working area 

for TBM assembly and launch.  Cut and cover tunnel structures will be located below the existing sea be d and 

the area between the bunds and landside backfilled to existing sea bed level. The construction working area 

and temporary bunds would be removed at the completion of construction and the area reinstated to a marine 

environment.  

15.5.2  Permanent Reclamation  

In total 1.7ha of permanent reclamation is required for the rail alignment. The area of permanent reclamation 

for rail is predominantly dictated by the form of structure used to support the railway. The permanent 

reclamation south of the Tank Farm is requ ired to incorporate a trench structure allowing transfer between the 

rail bridge to the north and the cut and cover tunnel to the south.  

15.6  Coastal Engineering  

The rail alignment traverses the CMA.  The following coastal engineering matters have been conside red in the 

design:  

¶ Levels of temporary reclamation bunds adjacent to the coast, including allowance for wave run - up;  

¶ Levels of permanent reclamation bunds and platforms adjacent to the coast, including allowance for 

wave run - up; and  

¶ Sizing of rock armour f or temporary and permanent reclamation bunds.  

Temporary and permanent platform and rock armour design are is similar to that of the defined options 

discussed in Section 13. 7. 

15.7  Constructability  

Key constructability issues associated with the rail component o f the defined options are presented below 

addressing those in the northern sector first, followed by the central sector and southern sector. For this 

purpose the northern sector comprises all works north of the northern tunnel portal for rail, the central sector 

is the between the northern tunnel portal and Wynyard Quarter and the southern sector landward of the 

southern extent of the Waitemata Harbour.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 164  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

15.7.1  Northern Sector  

At the northern end of the rail alignment permanent and temporary reclamation will be req uired (additional to 

that required for the road alignment). The temporary reclamation will form the work site for construction of 

the rail TBM portal and cut and cover approach structure. Construction methodology will be similar to that for 

the road tunnel  structure for the defined tunnel option as outlined in Section 13 .8. 

No significant utility diversions would be required to facilitate these works. However a reliable power source 

and water supply will need to be provided to the site for operation of the TBM from this location. There is 

limited space for storage of tunnel lining segments or spoil, therefore an offsite segment manufacture and 

storage facility will be required. As outlined in Section 13.8  for  the road tunnel associated with the defined 

tunne l option, spoil will need to be conditioned for transport on public highways if wet ground conditions are 

experienced to avoid spillage.  

Site access and egress would be at Esmonde  Road Interchange . This provides direct connections to both the 

northbound an d southbound carriageways of SH1.  

Future design work will need to be undertaken in relation to the connection of the rail to Akoranga Station.  

15.7.2  Central Sector  

The rail tunnels will be bored with cross passages as indicated on drawing  60157303 - TR- 85 to 87,  within 

Volume 2  of the FASR. The works required to construct the bored tunnel will generally follow the methodology 

set out in Section 13 .8 for the road component of the defined tunnel option.  

15.7.3  Southern Sector  

At the southern end of the rail tunnel the TBM  will be recovered from a cut and cover structure. It is expected 

that this will be constructed as part of the construction works associated with Gaunt Street Station (which is 

outside the scope of the AWHC study).  

15.8  Outline Programme  

A programme for rail ha s not been prepared. However it is expected that the programme for the rail 

component of the options will comprise  approximately 3 years for approvals and procurement and 5 years for 

construction. It is assumed that Gaunt Street Station will be constructed  in parallel with the rail tunnels.  

15.9  Operability  

Climate change and wave run - up protection has not been provided for rail in the northern sector.  The at 

grade track levels in this sector are RL+2m at Ch 1500 and RL+2.85m at Ch 700 in the existing cut and cover 

tunnel under Esmonde Road.  Protection to RL+5m would require a wall up to 3m high.  Design to a maximum 

vertical gradient of 3.5% may achieve a short length of track at RL+5m.  
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Rail mainline geometrics and tunnel clearances comply with design assumpt ions  and standards within 

Appendix B.  Accordingly these factors do not constrain rail operations for the rolling stock currently 

envisaged, (i.e. heavy passenger rai )l.  

Section 13.5  describes ventilation and fire life safety provisions for the tunnels.  These are largely determined 

by rolling stock type, tunnel length, track vertical gradients and train operation.  Train operation allows for one 

train in a tunnel at a time and no restriction on having a clear station platform before entering the tunnel.  This 

applies to southbound trains only and Gaunt Street Station.  A train delayed by the train ahead failing to clear 

Gaunt Street station would stop in the tunnel section at the station entrance.  An in - tunnel walkway with cross 

passage connection and ven tilation over a train - length zone within this section of tunnel will provide for this 

event.  Ventilation would be provided from the Gaunt Street Station ventilation plant.  Failure to clear Akoranga 

Station is not an issue for northbound trains as there i s a section of surface track between the tunnel northern 

portal and Akoranga Station.  

The Rail Safety Audit Report is attached as Appendix F.  The report is high level only as the rail design is 

limited primarily to the central sector. Fire Life Safety has  been addressed in design development. The links to 

other rail networks and track and signals will need to be addressed in future design.  
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16.  Form Description  

The key attributes of the road and rail forms resulting from design development of the defined opt ions are 

summarised in Table 16.1  .  

Table 16.1 : Attributes of Developed Options  

ATTRIBUTE TUNNEL BRIDGE 

Northern Sector  

Road Alignment  

Generally follows NoRs alignment  V V 

Northcote Road Interchange  to north extent of harbour crossing mainline  4.1km  4.3km  

Permanent reclamation  10.5ha  12.1ha  

Climate change provision  V V 

Road Form  

Cut and cover tunnels  0.8km  0km  

Tunnel trenches  1.2km  0km  

Road Connections (refer Figure 4.1 and Figure 4.2 below)  

Esmonde Road Interchange  full connectivity to mainlin e & AHB V V 

Onewa Road Interchange  full connectivity to mainline & AHB  V V 

Esmonde Road Interchange  to Onewa Road Interchange  connection  V V 

Shared pedestrian/cycle path  V V 

Rail Alignment  

Generally follows NoRs alignment  V V 

Esmonde Road Interchan ge to north extent of harbour crossing mainline  3.5km  3.5km  

Permanent reclamation  1.7ha  1.7ha  

Climate change provision  x  x  

Rail Form  

Cut & cover tunnels  0.6km  0.6km  

Tunnel trenches  0.4km  0.4km  

Central Sector  

Road Alignment  

Generally follows NoRs alignment  V x  

West of NoRs alignment  x  V 

Harbour crossing  2.8km  2.4km  

Road Form  

Two bored tunnels, 1 northbound and 1 southbound, 3 traffic lanes in each tunnel  V x 

Single bridge, separated carriageways, 1 northbound and 1 southbound, 3 traffic lanes  x  V 
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ATTRIBUTE TUNNEL BRIDGE 

each carriageway, separate pedestrian and cycle paths  

Dimension (carriageway width, shoulders and barriers, plus separate pedestrian and 

cycle paths for the bridge option)  
2x13.8m  2x19.5m  

AHB, 1 cycle/pedestrian lane, 1 bus lane each way, five gener al traffic lanes (2 one way 

3 the other way). Moveable lane barrier required.  

V x  

AHB, 1 bus lane and 3 general traffic lanes each way.  No moveable lane barrier.  x  V 

Rail Alignment  

Follows NoRs alignment  V V 

Harbour crossing  3.5km  3.5km  

Rail Form  

Two bored tunnels, 1 northbound and 1 southbound, 1 track in each tunnel  V V 

Internal Dimension  6m  6m  

Southern Sector  

Road Alignment  

Traverses Victoria Park  V V 

South extent of harbour crossing to the CMJ tie - in  0.8km  1.2km  

Permanent reclamation  0.7ha  3.5ha  

Climate change provision  x  x  

Road Form  

Cut & cover tunnels  1.6km  2.7km  

Tunnel trenches  1.1km  1.7km  

Road Connections (refer Figure 4.1 and Figure 4.2 below)  

Fanshawe Street on and off - ramps, AHB to the CBD  V V 

Cook Street on and off - ramps, AHB to the CBD  V V 

Wellington Street on - ramp to mainline northbound discontinued  V V 

SH16/Port off - ramp mainline southbound  V V 

Road Compatibility with VPT  

Cook Street on - ramp to the AHB  V x 

Mainline northbound  x  V 

Rail Alignment  

Follows NoRs align ment to Gaunt Street station  V V 

Rail Form  

Two bored tunnels, 1 northbound and 1 southbound, 1 track in each tunnel  V V 

 

The developed design of the defined tunnel option and defined bridge option are possible design solution that 

do not preclude oppor tunities to improve upon or alter the design in future design development stages. With 

the exception of the southern sector connectivity (which was changed to remove the Wellington Street ramp, 

add a Cook Street on - ramp and increase the capacity of the Coo k Street off - ramp) the developed design for 

each of the defined options accord with guiding project principals and are consistent with the defined option 

attributes carried forward at the completion of the short listing process. The connectivity associated  with 

developed form of the defined options is depicted in Figure 16.1  and Figure 16.2 . 
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Figure  16.1 : Defined Tunnel Option Connections  
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Figure  16.2 : Defined Bridge Option Connections  
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17.  Cost Estimates  

This section presents the project cost estimates for t he defined tunnel and bridge options and discusses key 

aspects of the estimates.  

Cost estimates have been prepared in accordance with the NZTA Cost Estimation Manual (SM014).  Based on 

the level of design undertaken for the FASR; the estimates are deemed t o be Option Estimate (OE) status.  

Estimates are expressed in NZ dollars.  The cost estimate methodology is described further in Appendix A.  

The cost estimates are based on the defined options as described in Part C.  This includes all at grade road and 

tu nnel work from Northcote Road Interchange  in the north to the CMJ tie - in at Wellington Street in the south 

and the Fanshawe Street and Cook Street connections.  

The tunnel and bridge options each include a rail component which is common to both options.  Th e rail cost 

estimate includes all rail at grade and tunnel works from Akoranga Station in the north to Gaunt Street Station 

in the south but excludes the stations.  

Estimates for the road and rail components of the tunnel and bridge options are presented in  Appendix M .  

Presentation format is in terms of SM014 Project Estimate ð Form B.  Separate Base Estimates prepared 

independently by Bond Construction Management were within 10% of each project component Base Estimates 

prepared for this study.  This result  provides confidence in estimate reliability.  

A risk assessment of the Base Estimate, in conjunction with the Economic Services Advisory Team, provided the 

P50 Contingency and P95 Funding Risk amounts.  The risks considered were design and construction ris ks 

associated with the Property, Investigation and Reporting (I&R), Design and Project Documentation (D&PD), 

Management Supervision and Quality Assurance (MSQA) and Construction items in the Base Estimate.  

Estimates for the tunnel and bridge options are su mmarised in Tables 17.1  and 17.2 43 . 

                                                   

43  High level indicative costs hav e been prepared for a single bridge crossing (such as the Anzac Bridge concept or similar).  

This indicates that the costs for a single bridge with separate rail is similar to the cost for the defined tunnel with separ ate 

rail.  Compared to the defined bri dge it is likely to cost in the order of $1.3 Billion more.  
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Table 17.1 : Estimates -  Tunnel Option including Rail  

Item  Description  Base Estimate (P0)  

$000  

P50 Estimate  

$000  

P95 Estimate  

$000  

1 Net Property Cost (road component)  $201,000  $233,000  316,000  

2 Tunnel (road component)  $3,858,000  $4,618,000  $4,978,000  

3 Total Tunnel  $4,059,000  $4,851,000  $5,294,000  

4 Net Property Cost (rail component)  $5,000  $6,000  $7,000  

5 Rail $1,258,000  $1,506,000  $1,628,000  

6 Total Rail  $1,263,000  $1,512,000  $1,635,000  

7 Total Tunnel and Rail  $5 ,322,000  $6,363,000  $6,929,000  

 

Table  17.2 : Estimates ð Bridge Option including Rail  

Item  Description  Base Estimate (P0)  

$000  

P50 Estimate  

$000  

P95 Estimate  

$000  

1 Net Property Cost (road component)  $200,000  $232,000  $255,000  

2 Bridge (road component)  $2,816,000  $3,372,000  $3,634,000  

3 Total Bridge  $3,016,000  $3,604,000  $3,889,000  

4 Net Property Cost (rail component)  $5,000  $6,000  $7,000  

5 Rail $1,258,000  $1,506,000  $1,628,000  

6 Total Rail  $1,263,000  $1,512,000  $1,635,000  

7 Total Bridge and Rail  $4, 279,000  $5,116,000  $5,524,000  

 

The following items are excluded from the estimates:  

¶ Goods and Services Tax (GST);  

¶ Escalation;  

¶ Ramp metering; and  

¶ Duplication of AHB utility services on the AWHC (structural capacity and space are provided but not 

duplicati on of the services).  
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17.1  Business Case  

The purpose of the cost estimates is to enable the development of a Business Case by the Economic Advisory 

Services Team for selection of a preferred option for the AWHC.  In addition to t he cost estimates in 

Appendix  H, the following Expected Estimate (P50) information was provided for the Business Case:  

¶ Cashflows for I&R, D&PD, MSQA and Construction estimates for each component over the project pre -

construction and construction programme durations.  Detailed programmes f or the road component of 

the tunnel and bridge opt ions are presented in Appendix G .  A duration of 8 years , comprising a 3 year 

pre - construction period followed by 5 years construction was assumed for rail.  

¶ Cashflows for property acquisition and disposal e stimates for each component.  The period allowed for 

property acquisition was concurrent with the tunnel and bridge option pre - construction durations, i.e. 

5 years for both options.  A 3 year period following construction completion was allowed for propert y 

disposal.  

¶ Cashflows for operation and maintenance estimates for each component over a 30 year period 

following construction completion.  Maintenance costs provided for routine annual maintenance and 

periodic replacement.  

Cost escalation indices were prov ided by the Economic Advisory Services Team.  

An assessment of risks external to the Property, I&R, D&PD, MSQA and Construction items of the Base Estimate 

(e.g. force majeure events during construction and operation) was undertaken for the Business Case in 

conjunction with the Economic Advisory Services Team.  

17.2  Key Aspects of the Estimates  

The key aspects of the cost estimate are discussed below.  

17.2.1  Sector Comparison  

Table 17.3  indicates the relative portions of the Base Estimate for works in the northern, centra l and southern 

sectors.  Inferences drawn are:  

¶ The northern sector layout between Northcote Road Interchange  and Onewa Road Interchange  are 

similar for both tunnel and bridge options.  The tunnel option indicates the higher cost of bringing the 

road tunnel s to ground surface and separating AHB and tunnel traffic at the tunnel northern portal and 

the AHB northern approach.  

¶ The southern sector layout s are different for each option .  The main differences are the larger 

permanent reclamation in St Marys  Bay and the longer Cook Street on - ramp  for the bridge option.  

¶ The tunnel option southern alignment and AHB connections to the CBD require a smaller reclamation, 

and the Cook Street on - ramp  is considerably shorter as it uses the VPT.  This issue raises the 

opport unity to investigate an alternate CBD connection layout for the bridge . 
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Table  17.3 : Sector Comparison  

Sector  Base Estimate (P0)  

$000  

Portion of Total Base 

Estimate  

Tunnel Option excluding Rail  

Northern  $1,014,750  25% 

Central  $2,029,500  50% 

Southern  $1 ,014 ,750  25% 

Total Tunnel (road component)  $4,059,000  100% 

Bridge Option excluding Rail  

Northern  $693,700  23% 

Central  $904,800  30% 

Southern  $1,417,500  47% 

Total Bridge (road component)  $3,016,000  100% 

17.2.2  Climate Change  

Route protection from the effect s of climate change is discussed in Sections 13  and 14 .  Protection is provided 

only in the northern sector for the road component of each option.  The cost estimate provision is $40M for 

each option.  

17.2.3  Central Motorway Junction Tie - In 

Sections 13.2.3  and 14 .2.3  indicate mainline southbound vertical gradients for the CMJ tie - in of 5% and 6.5% 

for the tunnel and bridge options respectively.  A specific provision of $114M was made in the tunnel option 

Base Estimate to provide for a 5% gradient.  A risk provisio n of $103M was made in the bridge option for 

further improving the CMJ tie - in.  The opportunity to improve the gradient for both options is limited by 

corridor constraints and placements of the mainline routes in cut and cover tunnels under Victoria Park.  

17.2.4  Operation and Maintenance  

Operation and maintenance cost estimates for the road component of the tunnel and bridge options differ.  

Average costs per annum over 30 years at 3 rd  Quarter 2010 rates are compared below.  

¶ Tunnel (road component) ð $36M per annum , excluding the AHB at $5M per annum; and  

¶ Bridge (road component) ð $21M per annum, excluding the AHB at $5 M per annum.  
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The higher tunnel cost estimate is primarily due to the more extensive Fire Life Safety provisions and electrical 

power requirements and  consumption for the tunnel option.  

17.2.5  Risks 

The Base Estimate Construction items contributing the greatest costs to the P50 Contingency and P95 Funding 

Risk are earthworks, utility services and traffic management.  The Base Estimate risk assessment for these  

items provided the following input to the @Risk simulation used to produce the P50 Contingency and P95 

Funding Risk amounts:  

¶ Earthworks including reclamation: 100% likelihood of 100% increase in construction cost estimate 

schedule items;  

¶ Utility services:  50% likelihood of 100% cost increase in construction cost estimate schedule items; and  

¶ Traffic management including temporary works: 70% likelihood of 60% cost increase in construction 

cost estimate schedule items ate risks.  

The likelihoods and costs refl ect risks to I&R, D&PD and MSQA fees and Construction quantities and rates.  

17.2.6  Environmental Mitigation  

Specific provision was made in the Base Estimate for managing and minimising the permanent effects of 

construction and operation.  The following items were  specifically addressed:  

¶ Noise;  

¶ Air quality;  

¶ Westhaven Marina;  

¶ NZ dotterel;  

¶ Urban design and landscaping;  

¶ Heritage buildings (Rob Roy Hotel, Victoria Park Market and Campbell Free Kindergarten);  

¶ Removal of temporary reclamation bunds and construction areas  returned to the marine environment; 

and  

¶ Stormwater  treatment . 

The above mitigation measures are discussed in further detail in Part D and considered in the assessment of 

consentability (consenting risk) for the options.  
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PART D ð FORM ASSESSMENT 
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18.  Introduction to Form Assessment  

This Part of the FASR  provides an assessment of the consentability of the defined options.  It sets out the 

identified potential effects in relation to the construction and operation of the defined bridge and the defined 

tunn el.  The effects assessed include socio - cultural, physical, ecological and natural environment effects.  The 

purpose of this FASR is to provide a comparative assessment of the defined options based on the option 

estimate design ( see discussion in Part C) and therefore, the assessment of effects is not of the level required 

for  an Assessment of Effects on the Environment (AEE) prepared to support planning approvals for a project 

under a traditional investigation  and reporting process.  For this assessment th e focus is on those identified 

effects that differentiate between the defined bridge and the defined tunnel, those identified effects that 

present a significant consenting risk and those that represent a significant departure from the effects 

identified as  part of the NoR s for Option 2C  (Refer Section  1.1.2  for  a description of Option 2C) .  In addition, 

there are some effects that cannot yet be quantified or fully understood due to the present level of design.  

18.1  Framework for Assessment  

For the purpose of th is Study, c onsentability is defined as the relative ability to gain the necessary statutory 

planning or RMA approvals to construct and operate a tunnel or a bridge.  The qualitative degree of risk 

associated with consenting an option is an indicator of con sentability.  That is, based on the appropriate 

statutory provisions and relevant policy framework, the risk of consenting an option is determined to be higher 

or lower relative to each other.  

Any route alignment options that were considered to have identi fied fatal flaws in regards to consentability (i.e . 

consenting risks considered so significant that consent is very unlikely to be obtained) were eliminated during 

option identification and any options with significant consenting risk were identified and e valuated during the 

optioneering phase.  These decisions were made based on the level of design available at the time.  

The RMA sets the framework for assessing effects associated with the use and development of natural and 

physical resources.  Within the R MA framework, the key elements that inform the consentability of a project 

are:  

ü Assessment against Part 2  of the RMA including the purpose of the Act (Section 5), the Matters of 

National Importance (Section 6), Other Matters (Section 7), and the Treaty of Waitangi (Section 8);  

ü Assessment against the relevant national, regional and district policy documents; and  

ü Actual and potential effects on the environment.  

These key elements of the framework are discussed below.  
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18.1.1  Part 2  of the RMA  

18.1.1.1  Section 5 ð Purpose of the RMA  

The purpose of the RMA as set out in Section 5 of the Act is  òéto promote the sustainable management of 

natural and physical resourcesó.  Sustainable management is therefore the overarching consideration for 

decisions concerning the use, develop ment, and protection of natural and physical resources.  The table below 

sets out the key considerations for the Form Assessment Study in regards to the purpose of the Act.  

Table 18.1 : Purpose of the RMA and key considerations for the Form Assessment  

Provisions  Key Considerations for the Form Assessment  

(2) In this Act, sustainable management 

means managing the use, development, 

and protection of natural and physical 

resources in a way, or at a rate, which 

enables people and communities to 

provide for thei r social, economic, and 

cultural well - being and for their health 

and safety while ñ 

Does a bridge or tunnel best provide for social well - being (eg. 

deliver the outcomes that we want for our city )? 

Does a bridge or tunnel best provide for economic well - being  

(e.g. cost  of the project  , encouraging economic growth  in the 

Region , economic impacts on affected areas )? 

Does a bridge or tunnel best provide for cultural well - being 

(e.g.  relationship with the harbour)?  

Does a bridge or tunnel best provide for the hea lth of people 

and communities (eg. encourage active communities , impacts 

on health of individuals )?  

Does a bridge or tunnel best provide for the safety of people 

and communities (eg. meet design/safety standards, create 

spaces where people feel safe)?  

(a) sustaining the potential of natural and 

physical resources (excluding minerals) to 

meet the reasonably foreseeable needs of 

future generations; and  

Does a bridge or tunnel sustain the potential of existing physical 

resources (e.g. the AHB, Westhaven Mari na etc)  

Does a bridge or tunnel sustain the potential of existing natural 

resources (e.g. the harbour)  

(b) safeguarding the life - supporting 

capacity of air, water, soil, and 

ecosystems; and  

Does a bridge or a tunnel have significant effects on air, water,  

soil  or  ecosystems (e.g. from physical changes)?  

(c) avoiding, remedying, or mitigating any 

adverse effects of activities on the 

environment.  

Can the effects of a bridge or tunnel be avoided (eg. is there  an 

alternative that would avoid an effect)?  

If no t, can the effects of a bridge or a tunnel be remedied or 

mitigated (eg. are there measures that can reduce the effects)?  

In considering actual or potential effect on the environment of the defined bridge and defined tunnel, 

consideration has been given t o positive and adverse effects, temporary and permanent effects, as well as 

cumulative effects (as directed by the definition of effect provided in section 3 of the RMA).  
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A high level analysis  of which defined option (the bridge or the tunnel) best meets t he purpose of the Act is 

provided in Section 31.2.4 . 

18.1.1.2  Section 6 -  Matters of National Importance   

Section 6 of the RMA provides direction to project proponents and decision makers on matters that are of 

national importance .  The Matters of National importan ce need to be recognised and provided for.   Table  18.2  

below sets out the key considerations in  regards to Matters of National Importance.  

Table  18.2 : Matter of National Significance and key considerations for the Form Assessment  

Section 6 Matter  Key Cons iderations for the Form 

Assessment  

Relevant Section of FASR  

(a) the preservation of the natural 

character of the coastal environment 

(including the CMA), wetlands, and 

lakes and rivers and their margins, 

and the protection of them from 

inappropriate subdi vision, use, and 

development:  

Assessment of impacts on the 

natural character of the coast (the 

coastal environment in the 

northern and southern sectors and 

the Waitemata Harbour).   

Assessed in Section 20 . 

(b) the protection of outstanding 

natural feature s and landscapes from 

inappropriate subdivision, use, and 

development:  

Assessment of impacts on 

outstanding natural features and 

landscapes  

Assessed in Section 20 . 

(c) the protection of areas of 

significant indigenous vegetation and 

significant habitats o f indigenous 

fauna:  

Assessment of impacts on 

significant ecological areas in the 

northern sector.  

Assessed in Section 19 . 

(d) the maintenance and enhancement 

of public access to and along the 

CMA, lakes, and rivers:  

Assessment of impacts on existing 

coast al access in  the northern and 

southern sectors.  

Opportunities to maintain or 

improve access to the coast.  

Assessed in Section 26 and 

27 . 

(e) the relationship of Maori and their 

culture and traditions with their 

ancestral lands, water, sites, waahi 

tapu, and other taonga:  

Assessment of impacts on 

ancestral lands, water, sites, waahi 

tapu, and other taonga.  

This assessment requires 

consultation with tangata 

whenua and has not been 

undertaken for the FASR. This 

would be required to be 

undertaken in a subsequ ent 

stage of this project following 

confirmation of a preferred 

form.  
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Section 6 Matter  Key Cons iderations for the Form 

Assessment  

Relevant Section of FASR  

(f) the protection of historic heritage 

from inappropriate subdivision, use, 

and development:  

Assessment of impacts on historic 

heritage, particularly in the 

southern sector.  

Assessed i n Section 21 . 

(g) the protection of recognised 

customary activities.  

Assessment of impacts on 

recognised customary activities.  

This assessment requires 

consultation with tangata 

whenua and has not been 

undertaken for the FASR.  

The sections noted above pr ovide a detailed discussion of the relevant effects to differentiate between a bridge 

and a tunnel.  An analysis of which defined option (the bridge or the tunnel) best provides for the matters in  

section 6 of the Act is discussed  in Section 31.2.2 . 

18.1.1.3  Section 7 (Other Matters) and Section 8 (Treaty of Waitangi)  

Section 7 of the RMA set s out the Other Matters that need to be given particular regard.  Those of relevance to 

this FASR are:  

ò(b) the efficient use and development of natural and physical resources: 

(c) the maintenance and enhancement of amenity values:  

(d) intrinsic values of ecosystems:  

(f) maintenance and enhancement of the quality of the environment:  

(g) any finite characteristics of natural and physical resources.ó 

These RMA Section 7 matters are  analysed  in Section 31.2.3  of this report.  

In addition to the above , ss 7(a) -  kaitiakitanga and ss 7(aa)  ð the ethic of stewardship, are relevant to a n 

AWHC, however, a nalysis  of these matters requires engagement/consultation with tangata whenua, and 

th erefore does not fall within the scope of this FASR.  The same applies to assessment under Section 8 of the 

RMA which requires that the principles of the Treaty of Waitangi are taken into account.  Assessment of these 

matters will be required during subseq uent phases of the AWHC.  

18.1.1.4  Relevant  Provisions of National and Local Policy Documents  

When considering planning approvals for a project, consent authorities need to have regard to the relevant 

provisions of the following:  

¶ a national environmental standard;  

¶ other regulations;  
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¶ a national policy statement;  

¶ a New Zealand coastal policy statement;  

¶ a regional policy statement or proposed regional policy statement; and  

¶ a plan or proposed plan . 

The provisions which are considered relevant for a comparative assessmen t of consentability for the defined 

tunnel and defined bridge are set out in Table  18.3  below.  For the purpose of this FASR, the assessment of 

these provisions is concerned with identifying where either of the defined options is not consistent with the 

ou tcomes sought in these documents such that it presents a risk that statutory and planning approvals may 

not be obtained.  Therefore, while all of the provisions in the table are relevant for the consideration of 

statutory and planning approvals for either option, there are several key provisions which assist in 

differentiating between the defined bridge and the defined tunnel (as highlighted in the final column of the 

table) .  Therefore, these form the focus of the assessment provided.   Once a preferred opt ion is selected, a 

more detailed assessment of all these provisions will be required.  

Table  18.3 : Relevant National and Local Policy Documents  

Provisions  Document  Comment  

National 

environmental 

standards  

National Environmental Standards for Air 

Quality .   

Á For this FASR the options have been 

assessed in Section 22  in 

accordance with the Ministry for the 

Environment ( MfE) Good Practice 

Guide for Assessing Discharges to 

Air from Transport . 

Other regulations  Historic Places Act 1993  (HPA) Á Discussed in rela tion to impacts on 

historic and archaeological sites.  

Section 21 . 

Land Transport Management Act 2003 . Á Discussed in Section 3.5 .  

Foreshore and Sea Bed Act 2004 (with 

the Marine and Coastal Area Bill 2010 

currently before the House) . 

Á No assessment unde rtaken for FASR 

as assessment will need to be 

informed by consultation during 

subsequent phase s of the Project..  

Hauraki Gulf Marine Parks Act 2000  

(HGMPA). 

Á Discussed in Section 28.1 . 

National Policy 

Statements  

New Zealand Costal Policy Statement 

(NZCPS)1994 . 

Section 7 & 8 of the HGMPA (which have 

the effect of a NPS) . 

Á Discussed in Section 28.2 . 
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Provisions  Document  Comment  

Regional Policy 

Statement  

Auckland Regional Policy Statement  

1999.  

Á Discussed in Section 28.3 . 

Plan or Proposed Plan  Proposed Regional Plan: Air Land and 

Water 2001  

Á No assessment undertaken for FASR.  

Auckland Regional Plan: Coastal  2004  Á Discussed in Section 28.4.1 . 

Auckland Regional Plan: Sediment 

Control  2001  

Á No assessment undertaken for FASR  

as the level of design need to be 

further developed to provide 

detailed assessment.  

Auckland City District Plan ð Isthmus 

Section 1999  

Auckland C ity District Plan ð Central Area 

Section 2005.  

Á No assessment undertaken for FASR  

as the level of design need to be 

further developed to provide 

detailed assessment.  

North S hore City District Plan  Á No assessment undertaken for FASR  

as the level of design need to be 

further developed to provide 

detailed assessment.  

In addition to these statutory documents, there are a range of non - statutory strategies, policies and plans (e.g . 

the ARGS).  The defined options have not been specifically assessed in relation to these documents . However, 

the selection of the defined options has been guided by the outcomes sought in these documents.  

18.1.1.5  Assessment of Effects  

Due to the scale of the pr oject, the effects associated with either the defined bridge or the defined tunnel will 

likely be significant and there are a number of key consenting risks that will need to be addressed in greater 

detail during design and consenting of the AWHC.  Schedul e 4 of the RMA sets out the matters that should be 

considered when preparing an assessment of effects.  Table 18.4  below sets out the matters from Schedule  4 

that are considered most relevant to this FASR.  
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Table  18.4 : Relevant Matters for the Assessment of Effects on the Environment  

Schedule 4 Matter  Matters to consider  Relevant matters for this project  (not exhaustive)  

Human 

environment (s2(a))  

Includes effects on 

neighbourhood and wider 

community including socio -

economic and cultural effects . 

Á Impacts on land  use, including business, 

residential and open space.  

Á Impacts on use and access to the CMA including 

recreational use.  

Á Transport including local road, State highway  

network, passenger transport, walking and 

cycling.  

Á Impacts of ground settlement on b uilt resources 

and the neighbourhood resulting from 

construction.  

Á Social impacts on communities and 

neighbourhoods.  

Á Impacts on cultural values.  

Physical locality 

effects (s2(b))  

Including effects on the locality 

including landscape and visual . 

Á Landscape  and visual impacts.  

Ecosystem effects 

(s2(c)) 

Effects on plants, animals and 

habitats . 

Á Impacts on avifauna and habitats.  

Á Impacts on fauna and habitats in the CMA.  

Á Impacts on terrestrial fauna and habitats.  

Á Impacts on significant vegetation and habitats.  

Natural and 

physical resources 

(s2(d))  

Effects on natural and physical 

resources of special value . 

Á Impacts on heritage and archaeology including 

sites and areas of heritage and historic value.  

Á Impacts and changes to the physical processes of 

the coastal marine environment.  

Á Effects on groundwater.  

Effects of the 

discharge of 

contaminants into 

the environment 

(s2(e)) 

Includes the effects of 

discharge of noise, air, light 

and vibration . 

Á Air emissions.  

Á Noise emissions.  

Á Vibration emissions.  

Á Discharge of conta minants from stormwater.  

Á The effects of construction works on 

contaminated land.  

Other effects (s2(f))  Other effects on the 

neighbourhood and community 

through natural hazards or the 

use of hazardous substances.  

Á Effects of hazardous substances.  
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This asse ssment of effects draws on information provided in specialist assessments commissioned as part of 

the project.  These assessments relate to;  

¶ Coastal and Ecology (See Appendix J ), 

¶ Landscape and Visual (See Appendix K ), 

¶ Heritage and Archaeology (See Appendix  L),  

¶ Air Quality (See Appendix M ), 

¶ Noise and Vibration (See Appendix N ), 

The specialist assessment reports describe the potential effects and mitigation measures with respect to 

specific natural and physical resources (or emissions). The following section s identify the key aspects from the 

specialist assessments and reference should be made to the specialist reports for further information.
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19.  Coastal Processes and Ecology  

An assessment of coastal processes and ecology has been undertaken by Golder Associate s (NZ) Ltd to provide 

a comparative assessment of the defined bridge and the defined tunnel in relation to impacts on ecological 

resources and coastal processes. This comparative assessment examines the key elements of the two defined 

options and examines the environmental issues and concerns that might arise from their construction and 

subsequent operation . The Coastal Processes and Ecology Assessment  report is located in Appendix  J.   

19.1  Context for Assessment of Effects  

As stated in Section 18.1.1.2  of thi s Chapter  (Part 2  of the RMA), the matters of national significance that need 

to be recognised and provided for include  (emphasis added) : 

(a) the preservation of the natural character of the coastal environment  (including the CMA), wetlands, 

and lakes and rive rs and their margins, and the protection of them from inappropriate subdivision, 

use, and development ;; 

(b) the protection of outstanding natural features  and landscapes from inappropriate subdivision, use, 

and development; and  

(c) the protection of areas of signi ficant indigenous vegetation  and significant habitats of indigenous 

fauna . 

Matters that were considered in assessing the defined bridge and the defined tunnel from a coastal processes 

and ecology perspective are outlined in Table 1 9.1: 

Table  19.1 : Relevant  Matters for the Assessment of Effects on Coastal Processes and Ecology  

Matters that were considered  during assessment  

Coastal 

Processes 

Á The effects of structures such as piers and piles on local seabed scour.  

Á The effects of reclamations on tidal cross - sections in the Waitemata Harbour and Shoal 

Bay. 

Á The effects of new structures on local tidal flow , freshwater inflows  and physical processes 

(e.g. wave reflection, tidal currents, sediment sorting , changes to local sediment supply 

within reclaimed inter - tid al areas ). 
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Matters that were considered  during assessment  

Terrestrial 

Ecology  

Á Presence of native plant communities.  

Á Presence of rare or threatened plant species.  

Á Presence of specific amenity trees.  

Á The presence of habitat utilised by reptiles  

Intertidal 

Ecology  

Á Presence of inter - tidal plant communiti es especially communities (e.g. salt marsh)  

Á Presence of rare or threatened plant species.  

Á Presence of unusual or rare habitat in Shoal Bay or the Region . 

Á Areas of habitat used as a resource by bird species.  

Subtidal 

Ecology  

Á Subtidal habitat to be lost by the options.  

Á Effects of works on subtidal habitats along the option routes.  

Á Effects on specific biota such as marine mammals.  

Coastal 

Ornithology  

Á The utilisation of habitat in Shoal Bay by coastal bird species (e.g. roosting) and in 

particular by bird spe cies of conservation significance.  

Á The presence of nesting, breeding bird species in particular by species of conservation 

significance.  

Á The level of disturbance that might occur during construction.  

Á The level of disturbance that might occur during operati on of new roads and structures.  

Water 

Quality  

Á Disturbance with local water clarity changes during piling.  

Á Materials and fuel and oil management during construction.  

Á Effects of reclamation construction / removal on suspended sediment  

19.2  Assessment of Norther n Sector  

19.2.1  Coastal Processes  

Both options will permanently remove a portion of the upper inter - tidal zone of Shoal Bay. Both the defined 

bridge and the defined tunnel require reclamation along Sulphur Beach. The reclamations extend into Shoal 

Bay resulting  in a decrease in the width of the mouth of Shoal Bay. This may have implications for sediment 
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supply (sand and shell hash) to landward areas and the interchange  and impacts on equilibrium of sediments 

on the upper intertidal flats located both seaward and  to the north (if net transport is to the north this will cut 

off some supply ). The defined tunnel has a larger reclamation footprint than the defined bridge. However, it is 

proposed to declaim a major portion of the seaward part of the tunnel reclamation.  This would reduce the 

amount of reclamation to less than what is required for the defined bridge. The Coastal Processes and Ecology 

Assessment  report notes that Shoal Bay is a complex area of sediment depositional and erosional areas and 

these vary depend ing upon tidal height.  

Reclamation as a result of either option may result in the following effects common to both options:  

¶ Losses to the tidal prism in areas which are currently backed by rip - rap ; 

¶ Overall loss of beaches in this area (as the presence of deeper water at edge of rip - rap introduces the 

possibility of larger waves/stronger currents at new shoreline) ;  

¶ Enhanced scour / reduced stability of existing seabed ; 

¶ Displacement of stream deltas seaward into deeper water ; 

¶ Some detectable changes to wave  climate and tidal hydraulics ; and  

¶ Disturbance and reshaping of shell banks.  

Sea level rise projections will expose reclaimed areas to higher risk of flooding and overtopping. Sea level rise 

projections will encourage migration and dynamic response of shor elines and will increase the tidal prism. 

Fixed structures will not allow a dynamic shift in shoreline position, likely resulting in more intense migration 

response at other locations which are not fixed. This puts pressure on the remaining ònaturaló areas of 

shoreline. Reclamation effectively diminishes the ability of the system to accommodate increases in sea level to 

any extent.  

19.2.2  Terrestrial Ecology  

In the northern sector , neither of the defined options has significant adverse effects on significant terre strial 

vegetation resources. There is a lack of significant natural and native habitat associated with the areas along 

the Shoal Bay shoreline. The nature of what remains is constrained by its scale and its quality. Overall, it is 

considered that there are  no significant differences between the defined options in relation to their effects on 

terrestrial - vegetation resources above the high tide mark and true terrestrial resources (plants and reptiles).  

19.2.3  Intertidal Ecology  

Both the defined bridge and the defin ed tunnel require reclamations which will result in the loss or disturbance 

of similar types of habitat. The key differences between the options relate to the amount of habitat lost 

through reclamation in Shoal Bay south of Onepoto Stream. The bridge invol ves construction of permanent 

reclamation covering 49,211 square metres. The tunnel involves construction of permanent reclamation 

covering 22,223 square metres and temporary reclamation totalling 44,784 square metres.  
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The key matters arising in relation t o intertidal habitat loss and disturbance as a result of reclamation works 

are as follows:  

¶ Loss of the shell bank at Sulphur Beach ; 

¶ Burial of part of the hard habitat associated with Sulphur Beach reef ; 

¶ The loss of Heath Road reef ; 

¶ There is potential for r estriction of the Onepoto Stream outlet, resulting in the outlet affecting the 

southern tip of the shell banks habitat ; and  

¶ The change in shoreline ( from permanent reclamation) and introduction of new physical structures on 

tidal water movement could poten tially have adverse effects on nearby shell banks.  

19.2.4  Subtidal Ecology  

The Coastal Processes and Ecology Assessment  report notes that neither of the defined options will result in 

disturbance of the subtidal  area in the northern sector.  

19.2.5  Coastal Ornithology Resources  

The greatest effects on coastal birds (which within the study area relate to the northern sector only) are the 

loss of NZ dotterel nesting site at Sulphur Beach 44  and potential disturbance or loss of foraging and roosting 

areas in Shoal Bay (parti cularly in the vicinity of Sulphur Beach).  

Construction related disturbance is likely to be more than minor for both of the defined options (though more 

significant for the bridge option due to the larger amount of permanent reclamation). For both options , the 

effects can be avoided or managed in a similar manner as for the Northern Busway project ( refer to the 

mitigation discussion in Section 19.7) .  

Construction effects for both  of the options relate to:  

¶ The loss of habitat for nesting and roosting shore birds as a result of reclamation construction ;  

¶ Abandonment of existing habitat for nesting and roosting shorebirds or reduced productivity of 

shorebirds as a result of construction disturbance ; and   

¶ Sulphur Beach is one of the most important beaches in Shoal Bay and is the habitat for the only pair of 

year round resident NZ dotterels in Shoal Bay. The loss of this habitat represents a significant adverse 

effect on NZ dotterel and other birds nesting on the beach. The estimated area of Sulphur Beach reef 

lost as a result of either of the defined options is a relatively small proportion of the available foraging 

habitat associated with the reef and the wider Shoal Bay area and is not expected to have a significant 

                                                   

44  Up to 3 pairs of NZ dotterel have nested in the wider area of the Esmonde Road Interchange  but the habit of shifting the 

location of nests each year makes it difficult to accurately assess poten tial effects in terms of their explicit spatial context.  
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effect. There will be a permanent loss of som e intertidal foraging habitat for shorebirds within the 

intertidal area between City of Cork shell banks and Onewa Road Interchange . The magnitude of this 

loss is minor given the availability of the substantial area of intertidal habitat available in Shoal  Bay and 

the wider area.  The loss of the Tuff Crater shell banks and associated beach will be a minor effect 

because there are no records of shorebirds nesting there and it is only infrequently used as a high tide 

roost, possibly due to its elevated posit ion being on a similar plane to the motorway. The loss of Heath 

Road Reef as a source of food resources for shorebirds is a minor effect when compared to the 

abundance of food within the intertidal area forming the primary foraging habitat.  

Possible opera tional effects on coastal ornithology resources are common to both options and are as follows  

¶ Traffic related disturbance ; and  

¶ Presence of elevated structures .  

For either option , the effects during the operation al phase of the project are likely to be mi nor given the 

distance between the likely location of created habitat and traffic and other sources of disturbance.  

Disturbance associated with the operational phase is likely to be of little consequence given the ability of the 

species present to withsta nd existing levels of disturbance associated with the high traffic volumes of the 

motorway and the Northern Busway.  NZ dotterel currently nest successfully in close proximity to high volumes 

of traffic and appear habituated to this type of disturbance.  

Potential operational effects relate to the presence of an elevated structure (bridge) over the south western 

portion of the shell banks.  The effects of the elevated structures during the operational phase are unclear and 

it is possible that the birds may di scontinue nesting in the area.  

19.2.6  Water Quality  

Both the defined bridge and the defined tunnel require reclamations , new structures and construction methods  

result ing in  adverse effects on water quality which are  likely to be more than minor . 

For both options  tunnel portals of the rail (both options) and road (bridge option only) tunnels in Shoal Bay 

require a cut and cover section to link the surface with the bored tunnels. Overall, the environmental issues 

associated with the tunnel component of the options are similar between the Options. The assessment 

undertaken in the Coastal Processes and Ecology Assessment  report  assumes that all materials excavated from 

the tunnels will be transported to an approved disposal site.  As such, materials management/storm w ater 

management will only require assessment if material excavated from the tunnels require temporary 

stockpiling.   

Both defined options require similar construction works for the viaduct section between the rail tunnel portal 

and Esmonde Road and the Bus way viaduct.  If the viaduct is constructed end to end in sequence without the 

need for local reclamation, then the scale of impacts will be minor in relation to potential water quality 

disturbance.  The issues to be considered will be essentially the same  for both options and will include:  

¶ Disturbance with local water clarity changes during piling.  
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¶ Materials and fuel and oil management during construction.  

Works will result in local ground disturbance but the  Coastal Processes and Ecology Assessment  report  notes  

that the works footprint associated with pile construction is expected to be relatively small.  

Both options require significant reclamation works.  The key issues associated with the various areas of works 

related principally to off - site loss of sedi ment both in terms of changes in water clarity and smothering of 

adjacent off site sediments.  

19.3  Assessment of Central Sector  

19.3.1  Coastal Processes  

The tunnel results in no changes to coastal processes in the central section of the study area  because as a 

bored  tunnel beneath the seabed it will not alter the movement of water or sediment within the harbour.  

The bridge requires construction of bridge piers  (and associated piles)  from Westhaven Marina across to the 

northern approach of the bridge at Sulphur Beach.  The construction of the piers  will result in a small change in 

the harbour cross section between Northcote Point and Westhaven Marina. The cross section of the piers  is 

expected to be about 5 m,  resulting in a cross - sectional change of about 75 m. This chan ge will result in a 

small change in tidal current velocity in the bridge vicinity but this change will be localised as the cross section 

change occurs for a very narrow section of harbour. Bridge piles may result in some scour in the immediate 

vicinity of each p ier . These impacts are likely to be no worse than what occurs  around the base of the piers of 

the AHB. Changes to the movement of water and sediment within the channel will not result in sny adverse 

effects of significance.  

19.3.2  Subtidal Ecology  

The defi ned tunnel results in no disturbance or effects on subtidal  ecology as the tunnels pass under the 

harbour and result in no disturbance to this part of the harbour .  

The defined bridge requires a sequence of bridge piers to be constructed. This will involve  drilling and removal 

of sand and shell from the seabed along with underlying Waitemata series sandstone. Habitat loss is expected 

to be relatively minor and no subtidal  habitats of note are known in the area based on seabed sampling and 

habitat mapping un dertaken in the lower Waitemata Harbour.  

19.3.3  Coastal Ornithology Resources  

The defined tunnel option results in no disturbance or effects on coastal ornithology  because as it is a bored 

tunnel beneath the seabed it will have no above ground effects of signifi cance during construction or 

operation .   

It is recognised that the central sector of the project study area is utilised by a variety of seabirds. However, 

this use is not considered to be significantly constrained by construction (e.g. from construction n oise and 

vibration) or operation (e.g. traffic noise or road lighting) of the bridge as most bird utilisation of the area is 
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for individual bird roosting or feeding. The effects of the defined bridge option on coastal ornithology would 

be minor  in the cent ral sector . 

19.3.4  Water Quality  

The defined tunnel option results in no disturbance or effects on water quality because as it is a bored tunnel 

beneath the seabed it will have no above ground effects of significance during construction or operation .   

The define d bridge requires significant construction works in the Central Sector of the study area.  The key 

over water construction issues that have the potential to influence water quality are:  

¶ Construction of bridge piers and material management from drilling.  

¶ Overhead works associated with deck construction ; and  

¶ Stormwater management during construction . 

As bridge piles are typically built in sequence, effects are local and the scale managed.  The effects of the 

defined bridge option on water quality would be  mino r in the central sector . 

19.4  Assessment of Southern Sector  

19.4.1  Coastal Processes  

Both options result in reclamation within Westhaven Marina, changing the position of the existing shoreline. 

Reclamation will result in minor additional losses of tidal cross sectio n within the lower Waitemata Harbour. 

The extent of reclamation required for the bridge option is larger than for the tunnel option. However, the 

resulting effect is not expected to be substantially more significant in terms of adverse effects on coastal 

processes. As the marina is only a small part of the harbour tidal cross - section the potential changes as a 

result of either of the defined options are small. Both the reclamation and bridge piles will result in a small 

decrease in the total volume of water  within Westhaven Marina. It is not expected that the changes will result in 

any substantial changes in marina flushing characteristics.  

The bridge has an additional impact from the location of bridge  piers  in the CMA. The total footprint from the 

bridge p ier construction is expected to be small and not likely to result in significant effects to either 

hydrodynamics or sediment dynamics. However, some local disturbance to tidal circulation patterns may occur 

around pi ers. 

19.4.2  Terrestrial Ecology  

The effects on terrestrial ecology associated with the works required to construct the defined  tunnel and  

defined bridge are minor. There is a range of natural and planted terrestrial vegetation resources in the 

landward southern sector . These include amenity trees  (incl uding scheduled trees in Victoria Park)  and the 

coastal escarpment vegetation in St Marys Bay alongside the SH1 approaches to the AHB.  
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19.4.3  Intertidal Ecology  

Both the defined options result in modifications to the Westhaven shoreline.  The level of disturbanc e will be 

significant but the habitat, fauna and flora is not considered to be of any significant ecological value  and the 

area has been modified in the past during the construction of SH1 . Therefore, neither option will have an 

adverse effect of significa nce on ecology within this area.  

19.4.4  Subtidal  Ecology  

The defined tunnel results in no disturbance or effects in the subtidal  area as it is a bored tunnel beneath the 

seabed in this location . 

The defined bridge has a minor effect on the subtidal  area in the s outhern sector. Construction of the bridge 

piers from the approaches in St Marys Bay into Westhaven Marina will result in some disturbance.  

19.4.5  Coastal Ornithology Resources  

There are no aspects of the defined bridge or tunnel options that result in adverse e ffects on the utilisation of 

the southern sector by birds.  

19.4.6  Water Quality  

The defined tunnel option results in no disturbance or effects on water quality because as it is a bored tunnel 

beneath the seabed it will have no above ground effects of significance  during construction or operation .   

The defined bridge requires significant construction works in the Southern Sector of the study area.  The key 

over water construction issues that have the potential to influence water quality are:  

¶ Construction of bridge  piers and material management from drilling.  

¶ Overhead works associated with deck construction ; and  

¶ Stormwater management during construction . 

As bridge piles are typically built in sequence, effects are local and the scale managed.  The effects of the 

defi ned bridge option on water quality would be  minor  in the southern sector . 

19.5  Mitigation  

The following measures are recommended to mitigate adverse effects on ecological resources and coastal 

processes resulting from the construct ion  and operat ion of  the defi ned tunnel or the defined bridge :  
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19.5.1  Coastal Processes  

There are opportunities to mitigate the adverse effects resulting from new structures and reclamation impacts 

from both options (including enhanced local scour losses of tidal prism and reduced sediment supply, loss of 

intertidal area). Potential mitigation could include the following:  

¶ Prior to works in any area with shell/shell hash resources, harvest existing beach and shell sediments 

for re - use in bank re - nourishment and artificial beach placements ; 

¶ Assess potential for new beaches to be constructed as a part of new reclamation frontage ; 

¶ Ensure that in locations where reclamation impinges on deeper water reclamation edge design shape 

can be smoothed to minimise scour and reflection effects and through u se of rip - rap revetment which 

is non - reflective ;  

¶ Mitigate the impact of bridge piers occupying additional channel area (resulting in locally enhanced 

scour) by alignment with existing AHB piers and implementation of scour protection at piers (e.g. 

localis ed scour around piers can be managed by rip - rap scour protection) ; 

¶ Compensate for losses in sediment supply with nourishment ; and  

¶ Proposed mitigation of sediment supply is recommended (taking into consideration modified depth 

regimes).  

19.5.2  Terrestrial Vegetat ion  

Given the patchy nature of coastal vegetation  in the study area , the history of disturbance and development of 

introduced vegetation, particularly on the North Shore, there are opportunities to provide or enhance coastal 

vegetation in the study area as  part of a wider mitigation package to offset adverse effects on ecological 

resources and coastal processes. T wo key areas where mitigation is considered to be of value are:  

¶ The marginal corridor around Tuff Crater lagoon that forms part of the Tuff Crater  Lagoon ; and  

¶ The coastal escarpment between Onewa Road and the Exmouth Road pedestrian bridge.  

19.5.3  Intertidal and Coastal Vegetation  

For intertidal and coastal v egetation , consideration should be given to re - establishing natural features that 

have been progres sively encroached upon due to coastal development in the Waitemata Harbour (e.g. shell 

banks, salt marsh and coastal scrub).  

If reclaimed land can be modified or partially declaimed after construction to re - create shallow shorelines, and 

an appropriate sub strate is established (as recommended for consideration in the Coastal Processes and 

Ecology Assessment  report), mangroves and salt marsh/meadow communities are likely to colonise such areas.  

Alternatively, vegetation can be actively restored. I ntertidal coastal vegetation mitigation options could include:  
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¶ Provision of coastal beach habitat in conjunction with development of bird roosts and NZ Dotterel 

breeding sites;  and  

¶ Development of pockets of intertidal and high tide coastal vegetation.  

19.5.4  Coastal Ornit hology  

Any mitigation concept for shorebirds will need to be developed in conjunction with coastal processes 

mitigation and intertidal and coastal habitat/vegetation mitigation relating in particular to reclamation 

redevelopment. The key elements of the mi tigation are:  

¶ Identification of locations suitable for intertidal roosts ; and  

¶ Identification of suitable locations and construction needs for NZ dotterel shell bank nesting sites.  

Mitigation opportunities for adverse effects occurring from reclamation as p art of both of the defined options 

include creation of significant areas of new nesting habitat and predator control to increase nest success and 

over all shorebird productivity. The loss of Sulphur Beach presents a mitigation opportunity to significantly 

replace and add beyond the existing level, to the availability of nesting habitat in Shoal Bay. Preferably, this 

should occur as close to the current location of the beach while taking into consideration potential 

disturbance. Because the magnitude of effe ct is considered high, the quanta of habitat created should be 

greater than that currently available to the extent that the area can support more than a single pair of NZ 

dotterel.  

19.5.5  Intertidal Ecology  

Potential mitigation could include the following:  

¶ Declam ation where reclamation has been built over Sulphur Beach reef with an aim to return the 

surface to the underlying reef profile with minimal disturbance ; and  

¶ Declamation where the reclamation has been built on soft sediment, where the sediment was 

strengt hened by re - working (creating mudcrete), requiring over dredging to allow the sediment 

surface to reform with sufficient depth to allow infaunal communities to re - establish.  

19.5.6  Environmental (Water) Quality   

Potential mitigation could include the following:  

¶ Preparation of storm water and construction management plans  which include techniques to manage 

storm water runoff from construction areas and intertidal and subtidal sediment and seabed 

disturbance (e.g. use of silt fences between works and intertidal area s, managing timing of inter - tidal 

work and vehicle movement in inter - tidal areas).   
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19.6  Further work required if option recommended  

Should one of the defined options be carried forward, the following further work is required:  

¶ Further definition of changes i n tidal prism and tidal flows in Shoal Bay ; 

¶ Evaluation of potential changes in Shoal Bay sediment budgets arising from reclamations ;  

¶ Modelling of local sediment budgets and calculation of the sediment flux in the areas being reclaimed ; 

¶ A site specific ass essment of potential effects on trees ; 

¶ Further collation of information regarding terrestrial ecology resources, confirming whether they 

contain any faunal resources of note ; 

¶ Identification of any subtidal  Waitemata Series outcrops within the study area, b etween the outside of 

Westhaven Marina and Sulphur Beach (should the defined bridge option be selected) ; and  

¶ Investigation of potential locations for coastal bird habitat replacement. Consideration should be given 

to undertaking this investigation as part of a separate feasibility study with recommendations made in 

a shorebird mitigation plan to a shorebird technical working group similar to that adopted for the 

Northern Busway project.  

19.7  Summary of Assessment  

The following table has been adapted from the Coastal Processes and Ecology Assessment .  This table provides 

a summary of the key  coastal processes and ecological effects associated with the defined options.  

There are no significant ecological environmental differences for works associated with either  of the defined 

options on the southern side of the Waitemata Harbour ( the  Southern and Central Sectors). Although 

significant works are required for the bridge option (in particular construction of bridge piers) the 

environmental differences between the t wo options are not considered to be significant. Overall, the coastal 

processes and ecological effects associated with the southern and central sectors  of the project are considered 

minor and manageable. As such, the summary table (Table 19. 2) relates to t he northern sector of the study 

area from Sulphur Beach to Esmonde Road  where the more substantial effects occur and where there are 

differences in the options. The table does not include consideration of mitigation which would reduc e the 

degree of effects  stated.  

 

 

 



  Additional Waitem ata Harbour Crossing  

 

    

Status  Final  Page 196  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

Table  19.2 : Comparative summary of coastal processes and ecological effects associated with the defined 

tunnel and the defined bridge  (excluding mitigation)  

 Defined tunnel option ð effects /risks  Defined bridge option ð effects /risks  

Coastal pr ocesses Moderate (with declamation)  Moderate - major  

Moderate - major (without declamation)  

Terrestrial ecology  None  None  

Intertidal ecology  Moderate - major  Moderate - major  

Subtidal  ecology  None  None  

Ornithology resources  Moderate - major  Moderate - major  

Environmental (water) 

quality  

Moderate - major  Moderate - major  

In the northern sector , both of the defined options result in significant changes to the physical nature of the 

western shore of Shoal Bay. Both options will potentially result in significant cumul ative effects on ecology and 

coastal processes as a result of reclamation. The principal changes arise from the construction of temporary 

and permanent reclamations. Potential mitigation measures , as outlined in Section 19.7  above , will provide for 

adequat e mitigation of these adverse effects . 

Both of the defined options result in significant impacts on coastal ornithological resources  from the loss of 

foraging and roosting areas in Shoal Bay (as a result of reclamation and construction associated with 

recl amation and bridges) .  Given the magnitude of loss and the high quality of foraging habitat , the effect is 

considered to be more than minor in magnitude. For both defined options , effects can be avoided or managed 

in a similar manner as for the Northern Bu sway project ( refer Section  19.7 ).   

Both of the defined options result in significant impacts on water quality from storm water and sediment 

discharge, disturbance and disposal (as a result of reclamation and construction associated with reclamation 

and b ridges) .  For both defined options , effects can be avoided or managed though management techniques  

(such as storm water and construction management plans).  

The comparative assessment indicates  that the majority of the  coastal processes and ecological  conce rns 

arising from the  implementation of either the defined bridge or the defined tunnel will occur in Shoal Bay. The 

most significant effects will occur between Sulphur Beach and the  Onewa Road Interchange . These effects can 

be mitigated through a suitable environmental enhancement mitigation package. Overall, and taking into 

account the mitigation options available, the degree of adverse effects to the physical and ecological character 

of Shoal Bay is relatively the same for both the defined tunnel option a nd defined bridge option.  
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20.  Landscape and Visual  

An assessment of landscape and visual effects  has been undertaken by Thresher Associates to provide a 

comparative assessment of the defined bridge and the defined tunnel in relation to landscape and visual 

impacts.  Th e Landscape and Visual Assessment  is contained  as Appendix  K.  

Within the landscape and visual assessment , the defined bridge has been used to assist in determining likely 

landscape and visual effects  for the bridge , however, the assessment and proposed mitigation measures could 

equally apply to other bridge designs.  Other possible bridge designs are discussed in Section 4.4.2.4 of  this 

FASR. 

20.1  Context for Assessment of Effects  

As discussed in Section 18.1.1.2 , Section 6 of the RMA identifies the  following as matters of national 

importance (emphasis added):  

(d) the preservation of the natural character of the coastal environment (including the CMA), wetlands, 

and lakes and rivers and their margins, and the protection of them from inappropriate subdivi sion, 

use, and development:  

(e) the protection of outstanding natural features and landscapes  from inappropriate subdivision, use, 

and development:  

In addition, the NZCPS identifies the importance of the preservation and protection of landscapes and natural 

character of the coast.  The HGMPA and regional and district policy documents identify the specific importance 

of the Waitemata Harbour and its coastal edge to the Region .  The policy framework provides strong direction 

that adverse effects of the use or dev elopment of the harbour resource and impacts on these values should , as 

far as practicable , be avoided .  Where avoidance is not practicable, the adverse effects should be mitigated and 

provisions made for remedying those effects.  

The degree to which effect s are positive, neutral or negative for the viewing audience is based on the following 

factors:  

¶ The degree to which the proposal contrasts or is compatible with the qualities of the surrounding 

landscape and visual environment;  

¶ The visibility of the propo sal from the viewpoint, relative to the position of the viewer and the 

development components;  

¶ Whether that view is static/moving and the type or number of viewers;  

¶ The distance from the proposal and the foreground content/context of the view;  
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¶ The area or extent of visual catchment from which the proposal is visible; and  

¶ The quality of the resultant landscape (with the proposal), its aesthetic value and contribution to the 

wider landscape character.  

For the purpose of this assessment, the different viewing  audiences within the study area have been 

categorised as; city visitors, recreational users ð water, recreational users ð land, commuters, and residents.   

As part of the assessment, a number of viewpoints were selected to best represent key and common vi ews 

from where the transport corridor would be readily visible by viewing audiences and/or effects needed to be 

tested.  These viewpoints are:  

¶ Tamaki Drive (Orakei Wharf)  

¶ Birkenhead Ferry  

¶ Wynyard Wharf  

¶ Westhaven Marina  

¶ Bayswater Marina/Ferry  

¶ Harbourview  

¶ St Marys Bay 

¶ Devonport  

¶ Northcote  

20.2  Assessment of Northern Sector  

20.2.1  Existing Natural Character  

This sector covers the longest length of corridor affected by the works and the most sensitive in terms of 

ecological (as they contribute to natural character) and landscape value.  Whil st  there has been a large amount 

of development around the shoreline of Shoal Bay, including works associated with the motorway, the 

Landscape and Visual Assessment identifies the natural values of the bay as high .  The bay form s an i mportant 

foreground landscape to the surrounding built and natural areas.  From a landscape character perspective, the 

area is one of contrasts, including dominant natural character features associate d with the marine area.  

Figure  20.1  and 20.2  show the e xisting views from the Onewa Road Interchange  looking north toward 

Takapuna and south toward the AHB.   
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Figure  20.1 : Existing view from the Onewa Road Interchange  looking north towards Takapuna . 

 

Figure  20.2 : Existing view from the Onewa Road Interchang e looking south towards the AHB.  

These landscape features (and their attributes) contribute to a pleasant experiential journey while travelling 

through the northern sector both into and out of North Shore City.  There is a physical and perceptual 

separatio n of the North Shore and Auckland CBD, which emphasi ses the importance of the experiential quality 

of the route.   

Based on the existing natural character of the Northern Sector, the key landscape issues that need to be 

assessed for the defined options are : 

¶ The degree to which any option would change the appreciation of the natural landscape character and 

features ; 

¶ The amount of change to valued ecological and landscape features ; and  

¶ The degree and nature of the change to the experiential journey  
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20.2.2  Northern S ector Tunnel Assessment  

The greatest landscape and visual effects in the northern sector with regard to a tunnel occur from the 

following works and structures:  

¶ Extending the motorway corridor into Shoal Bay and the Waitemata Harbour;  

¶ Impacts on shoreline f eatures including mudflats, shell terraces, stream mouths and open 

space/vegetation;  

¶ Areas of dead water or reclaimed land between areas of road/rail;  

¶ Height of reclamation and road/rail above adjoining land (including existing road) and water;  

¶ Effects on visual amenity, particularly for/from motorists travelling north and south, and Northcote 

residents; and  

¶ Loss of shoreline identity where the road and rail lines (and their interchange/service areas) create a 

new coastal edge divorced from the natural lin e and cliffs.  

The most notable effects from the tunnel are discussed below.  

20.2.2.1  Views from the Waitemata Harbour  

The proposed works between Esmonde Road and the tunnel portals, when viewed from the Waitemata Harbour 

will form a thin horizontal line on the edge  of the corridor close to the waterõs edge.  The exceptions to this 

are the vent buildings and vent stacks.  These structures could be of substantial size (e.g. the proposed vent 

stack could be between 25 - 35m in height) and therefore form a visual focus.  For close views from the harbour 

(eg. for boats/ferries), the visual effects of these elements will increase and the overall extent of the expanded 

motorway corridor is expected to diminish the character and quality of the natural landscape and its amenity .  

In these locations, the existing cliffs will be more distant from the water/shoreline and the modified edge of 

the motorway system will be more noticeable due to the additional extent of reclamation, expanded motorway 

pavement surface and additional str uctures located along the coastal edge.   

Overall, the visual effects of the proposed works when viewed at some distance from the harbour will be 

minor, although from closer views the works will be more prominent.  

20.2.2.2  Views from Northcote  

The views for reside nts at Northcote will vary, depending on their location, elevation and orientation of views. 

From less elevated locations (such as close to the Sulphur Beach), views of the widened motorway corridor and 

various structures will be prominent for some residen ts.  All of these elements are expected to have significant 

visual impacts.  For more elevated residents, it is expected that the wider harbour will be the focus of views so 

that the motorway and its elements will be less important.  For some residents clo se to, or at the same levels 

as taller structures (e.g. vent infrastructure), their views would be blocked in addition to the visual impacts of 

the elements, resulting in significant adverse effects.  The proposed works will have the general effect of 
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dimi nishing natural character and landscape quality and amenity, and the visual change to the shoreline will be 

particularly apparent.  

Overall, the visual effects on some residents at Northcote will be particularly significant with little opportunity 

to remed y or mitigate these effects.  This conclusion is based on the worst case design scenario with a highly 

visible vent stack and other vent infrastructure, tall bunds and riprap associated with the tunnel.   

20.2.2.3  Views for Motorists  

For motorists on the northern s ide of the AHB travelling north, views of Shoal Bay, its reef outcrops, shell 

banks and vegetation are important components which form a natural foreground to the residential areas of 

Bayswater, Devonport and Takapuna, and the commercial buildings in Takap una town centre. In addition, 

views inland to Onepoto Crater and Stream and the Tank Farm Tuff Crater add to the natural landscape quality 

and give the impression of driving on a causeway ôthroughõ the Bay.  The proposed tunnel works threaten this 

driver e xperience and these views because of the following:  

¶ The loss of natural features (vegetation removal, shellbanks etc);  

¶ The additional width of the motorway corridor meaning visual change with more views of 

infrastructure/traffic and increased separation fr om the natural environment;  

¶ The levels of new roads and reclamation, including bunds, which will block views;  

¶ Mitigation planting blocking views;  

¶ Views of tunnel portals, vent building and stack will have adverse visual effects;  

¶ Potential crash barriers ob struct views and ôinsulateõ drivers ð reinforce infrastructure/transport 

character and reduce visual connection with the natural environment;  

¶ Disassociation from the coastal edge and loss of ôcausewayõ as corridor is widened and leaves the 

coastal edge; an d  

¶ Potential visual effects of infrastructure for electrification of rail corridor and lighting (both the 

infrastructure and the impact) of the road corridor.  

Overall, the visual effects for motorists in the northern sector will be significant with little opportunity to 

remedy or mitigate these effects.  This effect, while significant, is transient and therefore not as significant as 

effects on residents, which is permanent.  

20.2.3  Northern Sector Bridge Assessment  

In the northern sector, the defined bridge connec ts to the existing motorway network in the vicinity of Onewa 

Road Interchange  and lands adjacent to the AHB at Northcote Point.  The proposed works for the bridge are 

identical to the tunnel until approximate chainage 2700, when the tunnel goes into a tren ch for 300m, then 

cut and cover tunnel for approx imately  300m and then bored tunnel across the harbour.  In contrast, at 
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chainage 2700 the bridge continues on reclamation for a further 900m before continuing across the harbour 

on piers. The bridge involves  a number of additional elevated on - ramp and off - ramp structures between 

Northcote and Onewa Road.  The assessment of potential visual effects for the defined bridge is therefore 

restricted to those areas where the options differ.  

The greatest landscape a nd visual effects in the northern sector  with regard to a bridge occur from the 

following works and structures:  

¶ The overall quality of the bridge design;  

¶ Visual obstructions on the bridge and approaches  (crash barriers, side walls, safety fences);  

¶ Height of reclamation and approach ramps; and  

¶ Location of the b ridge and associated structures  relative to residential properties.  

20.2.3.1  Views from Northcote and Birkenhead Ferries  

From Northcote and Birkenhead Ferry terminals the bridge would be visible behind the AHB  with the potential 

for duplicated piers to obstruct views of the CBD and create a view with additional structures.  In addition, the 

ferry journey would now pass under two bridge structures and therefore the journey experience would be 

altered.  Overall t hese visual impacts are likely to be moderate.   

20.2.3.2  Views for Northcote Residents  

The visual effects for residents at Northcote will be affected more by the roadworks and approaches to the 

bridge than the bridge structure itself.  Earthworks and roads start rising at approximately chainage 2600, 

rising to more than 11 m above existing ground at chainage 3400 and continuing at this level until the bridge 

takes off at chainage 3600.  Some residents will have views of the bridge approaches, elevated structures 

associated with the Onewa Road Interchange  and the new bridge deck depending on their location, elevation 

and orientation of views.  The bridge keeps rising, (above the level of the AHB) so those residents currently to 

the north of the AHB (at Northcote Poin t) will have views under the new bridge.  A greater number of residents 

will have views of the bridge when compared to the tunnel because of the length of the bridge.  

Overall, the visual effects on residents at Northcote will be significant with little opp ortunity to remedy or 

mitigate these effects.  These effects are more significant than the tunnel due to the additional structures 

between Onewa Road and Northcote. The most significant being the large reclamation/ embankment on which 

the bridge lands comb ined with the various on and off - ramps for Onewa Road (which are similarly required for 

a tunnel).  

20.2.3.3  Views for Motorists  

As for the tunnel, the driver experience for motorists on the northern side of the AHB travelling north are 

changed  and the visual effect s for motorists in the northern sector will be significant with little opportunity to 

remedy or mitigate these effects.  
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The new bridge does however have the opportunity to offer motorists a different view of the city  and the 

harbour as well as views of th e AHB.  This is a potential positive visual effect for the bridge.  Realising this 

opportunity is influenced by the design of the bridge, and notably the crash barriers and side walls/fences. It is 

noted that crash barriers and side walls are generally of a height that just cuts off views from cars and the 

proposed safety fences will also add another visual barrier preventing views.   

Overall, the visual effects for motorists in the northern sector are considered to be significant with little 

opportunity to  remedy or mitigate these effects, however there is opportunity for some positive effects as 

motorists cross the harbour (depending on the design of the bridge). It is however noted that these effects 

(adverse and potentially positive) are transient and th erefore not as significant as the effects on residents, 

which are permanent.  

20.2.4  Assessment of Central Sector  

20.2.4.1  Existing Natural Character  

This sector covers the open water of the harbour, offering views to both the northern sector and the southern 

sector, and  beyond.  Figure 20.3  is a view of the AHB from the Bayswater Ferry.  

 

Figure  20.3 : View of the AHB taken from the Waitemata Harbour  

The AHB connects the two land edges over the shortest distance between the North Shore and the Auckland 

Isthmus and theref ore it minimises changes to and effects on the landscape.  It also defines the western edge 

of the middle part of the harbour (the foreshore of the CBD), separating this part from the upper harbour.  The 

landscape or seascape character of this sector is in fluenced by available views from and of the AHB and, when 

travel ling  over the bridge, the experience of being ôsuspendedõ between places for a short length of time.   

20.2.4.2  Central Sector Tunnel Assessment  

The defined tunnel has netral  landscape and visual effec ts through the central sector.  In being located below 

the seabed none of the tunnel infrastructure is visible and therefore it can avoid effects on landscape and 

views through this sector.  This therefore preserves and protects the natural character of th e harbour.  
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20.2.5  Central Sector Bridge Assessment  

In the central sector, the physical changes to the landscape/seascape will be limited to bridge piers within the 

harbour.  The introduction of a second bridge will influence the character of the harbour and wider  landscape 

so the key issues in relation to landscape character for this sector are:  

¶ The form and design of a bridge including the height of bridge and masts and the number and 

location of bridge piers;  

¶ The degree to which any option changes the landscape  character of the harbour; and  

¶ The type of journey experience offered.  

20.2.5.1  Views from the Waitemata Harbour  

For long distance views from the Waitemata Harbour, including the views represented by the 

Waiheke/Devonport Ferry, the bridge would largely eclipse th e AHB and be a dominant feature of the harbour. 

It is anticipated that a bridge with this length and form could become a symbol of the city if well designed 

although, equally, if poorly designed it could have significant adverse effects on views and the pe rception of 

the city.  Any bridge design will need to work visually with the AHB.  There are international examples of where 

this has been successful including San Francisco Bay Bridges and Hong Kong Harbour.  Figure 20.4  shows the 

bridges of the Hong Kong  Harbour.  

 

Figure  20.4 : The Bridges of Hong Kong Harbour 45  

From closer views (such as for boats/ferries), the large bridge piers would not be attractive, and the proposed 

safety fencing either side of the bridge could also detract from the bridgeõs elegance. Generally, the scale of 

the bridge, including the height of the pylons and the number and size of the piers , means  there is the 

potential for adverse and cumulative effects from some viewpoints.  

                                                   

45  Sourced from Jeffery Photography at www.pbase.co/specialteam  
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20.2.5.2  Views from Devonport and Stanley Point  

From Devonport th ere will be limited impact on views as a result of the new bridge due to distance between 

the bridge and Devonport and orientation of the area (predominately looking across to the CBD). The new 

bridge will be a slightly longer element in front of the AHB a nd will therefore partially obscure views of the hills 

behind, but will not be prominent within the view.  

From Stanley Point the bridge will be more visible as the views are closer and some properties are oriented 

towards the bridge. It is anticipated, ho wever, that the new bridge will have similar effects as the existing 

bridge and will create an additional element of interest rather than resulting in an adverse effect.  

20.3  Assessment of Southern Sector  

This sector covers the most diverse area of land, and t he most built - up.  It also covers areas planned for future 

development, including Westhaven Marina and Z- Pier, Sea+City (Wynyard Quarter), and the waterfront.  

The Waterfront Vision 2040 (See Appendix A for further discussion) identifies the importance of t he views from 

the waterfront.  A key part of the Vision is to identify and protect public visual links and views into and outside 

the waterfront area, including outstanding public viewing points.  It identifies the importance of the interface 

between the o pen water and land edge.  There are some key natural and landscape features along the north 

western edge of the sector, notably the Pohutukawa trees and cliffs above St Marys Bay, Point Erin Park, and 

Harbour Park.   

The only residential area in this secto r is St Marys Bay located above the existing motorway and on - ramps. 

Figure 20.5  shows the houses located along the cliff edge at St Marys Bay. 

 

Figure  20.5 : View from Z Pier looking South towards the St Marys Bay Cliffline  

The existing motorway corridor c onnects with the CBD at Fanshawe Street and Cook Street. Between these 

junctions are the existing VPV and the VPT, which is currently under construction. The Viaduct currently 

negatively impacts on Victoria Park and removal of this feature would be a lands cape benefit allowing this area 

to be returned to open space and improving the overall amenity of the area.  The removal of the Viaduct is 

proposed for both the tunnel and the bridge option s and is therefore a positive effect for the overall project.  

South  of the viaduct, once past the Victoria Park Markets, landscape values are low due to the impact of the 

motorway and infrastructure corridor. Apart from older buildings in Victoria Park Market and on Sale Street, 

and the new residential area on Beaumont St reet (the former gas works site), the area is characterised by 
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typical commercial development, with Cook Street and Union Street providing major connections to/from the 

motorway system. The existing motorway corridor physically and perceptually divides Fre emans Bay from the 

CBD.  

Based on the existing natural character of the Southern Sector, the key landscape issues that need to be 

assessed for the defined options are:  

¶ The degree to which any option would change the appreciation of the existing character a nd features 

of the waterfront.  

20.3.1  Southern Sector Tunnel Assessment  

The greatest landscape and visual effects in the Southern Sector for a tunnel occur from the following works 

and structures:  

¶ Extending the motorway corridor into the Westhaven Marina; and  

¶ Effects on visual amenity, particularly for St Marys residents.  

20.3.1.1  View from AHB to Mt Eden  

The general visibility and landscape prominence of the volcanic cones throughout Auckland is recognised as 

regionally important, with protection of viewshafts in the ARP S and Auckland City District Plan: Isthmus.  Views 

of Rangitoto and Mt Eden are available from the motorway corridor although only one protected volcanic 

viewshaft (E10/16) is affected within the study area.  The viewshaft extends along a wide area from th e AHB  to 

Mt Eden and includes part of Westhaven Marina and Z- Pier.  The existing view from Mt Eden towards the AHB 

is shown in Figure 20.6  

 

Figure  20.6 : Existing view from Mt Eden looking towards the AHB.  

The area of new tunnel works within the viewshaft  includes all the motorway from the CMJ to the corner below 

St Marys Bay.  Within this view, the boats in the marina are prominent as a foreground element.  The southern 
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landing for the tunnel will not be apparent within this context and therefore the visu al effects on the viewshaft 

for a tunnel are considered to be minor.  

20.3.1.2  Views from Wynyard Wharf  

From the end of Wynyard Wharf there are panoramic views of the harbour, while views of the inner harbour and 

Shoal Bay are framed and encircled by the AHB, Northc ote cliffs, and boat masts.  This view is representative of 

a number of views from existing and future waterfront locations and the view will become increasingly 

important as the Waterfront Vision and Wynyard Quarter developments are implemented.  

For build ings and other viewing points along Wynyard Quarter orientated south or closer to the tunnel landing, 

trenching and vent stacks could be noticeable, depending on size and materials/colour, but other structures, 

including the AHB, will remain more visually prominent.   

Overall it is considered that there are moderate visual effects for Wynyard Wharf and Wynyard Quarter, however 

there are opportunities to remedy or mitigate these effects.  For example by treatment of tunnel portals.  

20.3.1.3  Westhaven Marina  

Westhaven Marina is currently used as a destination and retreat from the CBD despite its proximity to the 

motorway and AHB. Plans for the area include developing Harbour Bridge Park and improving connections 

between Point Erin and a new marina village, pedestrian overbridges from St Marys Bay, and a wide pedestrian 

promenade with integrated cycleway and grade separated carriageway.  Views from this area will vary, but the 

greatest effects will result from encroachment into the area north of Z- Pier, the detailed tre atment of the 

motorway edge/buffer, and pedestrian and vehicular access to the area from the north and west.   

Given the changes that have occurred in this area, it is considered unlikely that the proposed tunnel works will 

be particularly noticeable, alth ough there will be effects on the future vision of the area, which will need to be 

modified to accommodate the works (for further discussion refer Section  6.10).  Overall it is considered that 

there are moderate visual effects for Westhaven Marina, however  there are opportunities to remedy or mitigate 

these effects.  

20.3.1.4  St Marys Bay 

Views for residents of St Marys Bay are represented by views of Rangitoto, Wynyard Wharf and the CBD.  Similar 

views are also available from other public locations (streets).  Jacob s Ladder affords views of Westhaven Marina 

and Wynyard Wharf and provides access to open space.  Figure 20.7  shows the existing view from Boylan Street 

Reserve looking east towards the CBD.  More extensive views would be available for residents along the t op of 

the cliff who currently look on to and over the southern sector motorway.  For these residents, views would be 

similar to that shown below although the motorway corridor would be wider.  
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Figure  20.7 : View from Boylan Street Reserve, St Marys Bay loo king south towards the CBD.  

The future development of the waterfront, Westhaven Marina and Wynyard Wharf are likely to result in a better 

outlook and visual enhancement for these residents, which would offset some of the proposed works 

associated with the tunnel.  

Overall it is considered that there are adverse visual effects for some residents in St Marys Bay for the tunnel, 

however there are opportunities to remedy or mitigate some of these effects.  

20.3.1.5  Views for motorists  

On the south side of the AHB, the dr iver experience for motorists will be similar to existing experience, as this 

is a visually contained corridor and motorists are generally focused on lane manoeuvres.  The proposed tunnel 

could result in beneficial visual effects at ground level where ther e will be opportunities for improved visual 

connections and landscape enhancement.  However, the location of the vent building and stack on the edge of 

Victoria Park (based on current design) would have adverse visual effects given their height and bulk.  

20.3.2  Southern Sector Bridge Assessment  

The bridge lands on reclamation at Z- Pier where it continues through cut and cover tunnels to the CMJ.  At the 

southern end the bridge would ramp more steeply (than at the northern end), so as to minimise impacts on 

navigat ion in Westhaven Marina.  

The greatest landscape and visual effects in the Southern Sector from a bridge occur from the following works 

and structures:  

¶ Overall quality of the bridge design including height of bridge and masts and n umber and location of 

brid ge piers;  

¶ Visual obstructions on the bridge and approaches (crash barriers, side walls, safety fences); and  

¶ Location of the bridge and associated structures relative to residential and commercial properties, 

marine activities/access and open space.  
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View f rom AHB to Mt Eden  

The bridge would occupy a very small part of the protected volcanic viewshaft (E10/16) but would partially 

screen the AHB.  The angle of view would also foreshorten the bridge so that it would block an area of the 

water currently visible . It would be expected to become a focal element within the view, while the marina would 

become a less prominent feature.  The scale of the pylons also results in some diminution of the background 

features including the area of harbour below Birkenhead and  Northcote Point.  Overall the adverse effects on 

the volcanic viewshaft will be significant.  This is due to the regional significance of the viewshaft being 

focussed on the AHB which could arguably change if a new bridge structure was added to the landsc ape.    

Wynyard Wharf  

From Wynyard Wharf, the AHB is prominent and the new bridge will be substantially closer and larger. Views of 

vehicles are also expected to be noticeable although the bridge could also be an attraction from this viewpoint.  

Figure 20.8  shows the existing view from Wynyard Wharf, with the AHB, Northcote and Shoal Bay visible.  

 

Figure  20.8 : Existing view from Wynyard Wharf looking northwest  

The visual effects of a bridge are therefore likely to be influenced by the design of the bridge and peopleõs 

perceptions relative to the importance of the viewpoint as a recreation destination for the city.  

Westhaven Marina  

The southern landing of the bridge at Pier Z will visually and physically divide the marina, and separate the 

western part furth er from the CBD from some viewpoints.  It is also anticipated that the scale of the bridge 

beam structure and piers will result in effects of visual dominance and affect the way the marina and 

surrounding open spaces are designed and used.  

The adverse vis ual effects on Westhaven Marina and surrounding areas are significant with limited opportunity 

to mitigate these effects. The introduction of such a substantial structure and the approaches will permanently 

change the visual and general amenity experience at Westhaven.  

St Marys Bay 

Views for residents of St Marys Bay will vary, depending on their location, elevation and orientation of each 

dwelling.  From some locations the bridge will divide and contain the marina, separating it from the wider 
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harbour and  waterfront to the east. The size and number of piers are particularly disruptive, and, depending 

on their colour, they could be visually prominent.  In addition, the bridge will block views from dwellings at a 

similar elevation as the approach ramp, and f or those residents directly facing it.  

Existing views and glimpses from streets will also vary with the bridge filling or dominating many aspects. For 

example the current view of Rangitoto from the intersection of Ring Terrace and Ameria Street would be 

adversely impacted by the new bridge.  

Overall the visual effects for some residents in St Marys Bay will be significant with limited opportunities to 

mitigate these effects. Over time this effect may dissipate as a bridge obtains prominence, however, the e ffects 

are permanent.  

Views for motorists  

The new bridge has the opportunity to offer motorists a different view of the city and the harbour as well as 

views of the AHB.  This is a potential positive visual effect for the bridge.  Realising this opportunit y is 

influenced by the design of the bridge, and notably the crash barriers and side walls/fences. It is noted that 

crash barriers and side walls are generally of a height that just cuts off views from cars and the proposed 

safety fences will also add anot her visual barrier preventing views.   

20.4  Mitigation  

The landscape and visual assessment has identified a number of adverse effects of the defined bridge and 

defined tunnel, some of which can be reduced through visual mitigation.  The following measures are 

recommended to mitigate adverse visual effects of the works required to construct and operate the defined 

tunnel and defined bridge options.  

20.4.1  Restoration/Replanting for the Tunnel  

In the northern and southern sectors there are opportunities for restoration planting and planting to integrate 

the tunnel works including:  

¶ Restoration/replanting of existing bus lane link from Esmonde Road to the motorway;  

¶ Planting/restoration on reclaimed land next to City of Cork shell banks in Shoal Bay and other 

reclaimed land  associated with the tunnel;  

¶ Planting any banks required for trenches;  

¶ Planting areas located between road/rail including under the Onewa  Road Interchange  area;  

¶ Screen planting around tunnel portal/vent building/stacks in both sectors.  

¶ Planting along the  interface with Westhaven Marina; and around the end of Westhaven Drive including 

screening of tunnel portal and structures; and  
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¶ Planting associated with redevelopment/restoration of Victoria Park, the Rob Roy Hotel, and Victoria 

Street West planting aroun d the CMJ and the end of Sale Street including planting over cut and cover 

tunnels.  

20.4.2  Restoration/Replanting for the Bridge  

In the northern and southern sectors there are opportunities for restoration planting and planting to integrate 

the bridge works incl uding:  

¶ Planting/restoration on reclaimed land next to City of Cork shell banks in Shoal Bay;  

¶ Planting/restoration along coastal edge of reclaimed land, including the bridge embankment between 

Onewa Road and Northcote and planting areas between the road and  rail including under Onewa  Road 

Interchange area;  

¶ Planting along the interface with Westhaven Marina and planting associated with redevelopment of 

Westhaven Marina and Westhaven Drive including under and around the bridge;  

¶ Planting/restoration of Victoria  Park and planting associated with redevelopment around Victoria Park 

Markets, the Rob Roy Hotel, and Victoria Street West; and  

¶ Planting associated with redevelopment around the CMJ and end of Sale Street, including planting over 

cut and cover tunnels.  

20.5  Further Work Required if Option Recommended  

Should one of the defined options be carried forward, there are opportunities to refine the current design to 

reduce greatest adverse visual effects.   

For the tunnel, this would include:  

¶ Further refinement of th e tunnel vents and portals to reduce their height and bulk and provide 

treatment for these facilities ;  

¶ Investigating opportunities to locate new roads and rail lines parallel to and tight against the existing 

road, tracing the line of the existing shoreli ne as close to the cliffs as possible in the northern and 

southern sectors;  

¶ Locating new roads and rail lines as low to the ground (and existing road) as possible;  

¶ Avoiding structures in areas of estuarine wetland and/or constructing bridges over sensitiv e areas in 

the northern sector;  

¶ Identifying restoration and/or revegetation of corridor open spaces and edges.  
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¶ Redevelopment (buildings and open spaces) to reconnect places (or create new places) disrupted by 

infrastructure works in the  southern sector.  

¶ Creation of new open spaces and pedestrian access close to residential areas and the CBD.  

For the bridge, this work includes:  

¶ Ensuring a world class standard of design for the bridge;  

¶ Maintaining the height of bridge and central piers so that they are pre dominant over the AHB and 

avoid obstructing views from residential properties and key visitor destinations;  

¶ Minimising reclamation/earthworks for ramps;  

¶ Avoiding locating piers where they impact on use of the harbour (including marina areas);  

¶ Restoring and /or creating of public open space around and under structures;  

¶ Investigating restoration/revegetation opportunities in the northern and southern sectors; and  

¶ Connecting any pedestrian/cycleway routes to the existing network.  

20.6  Summary of Assessment  

The vis ual assessment has identified that a major new crossing, whether a bridge or a tunnel, will result in 

significant landscape and visual effects.  Both the defined bridge and the defined tunnel result in significant 

adverse visual effects for both motorists and residents.  This is notwithstanding that the environment in the 

northern and southern sectors has been modified over the years to provide a transport corridor.  Both the 

defined tunnel and the defined bridge result in very high adverse effects on lands cape and natural character 

due to the considerable extension of infrastructure and reclamation associated with each option.  In the 

northern sector this includes significant effects on the coastal edge and intertidal areas, with consequential 

effects on la ndscape quality, character and amenity.  In the southern sector this includes additional 

reclamation along the interface between Westhaven and the motorway corridor and for the bridge, impacts on 

the existing cha racter of Westhaven Marina. Table 20.1 provi des a summary of the landscape and visual effects 

associated with the defined options.  
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Table  20.1 : Comparative Summary of Visual Effects   

Viewpoint:  Defined Tunnel  Defined Bridge  

Mt Eden Viewshaft  Minor  adverse effect  Significant  (with limited oppor tunity to 

mitigate)  

Wynyard Wharf  Moderate  (with  opportunities to 

remedy or mitigate)  

Minor adverse effect  

Westhaven Marina  Moderate (with  opportunities to 

remedy or mitigate)  

Adverse (with  opportunities to remedy or 

mitigate)  

St Marys Bay 

residents  

Adverse (with  opportunities to remedy 

or mitigate)  

Severe with no opportunity to mitigate and 

limited opportunity for redesign to reduce 

effects.   

Northcote  Severe, however refining the design of 

vent infrastructure could reduce this to 

Significant.  

Severe with no opportunity to mitigate and 

limited opportunity for redesign to reduce 

effects.   

Motorists  Significant  (with limited opportunity to 

mitigate) in the northern Sector.  

Significant  (with limited opportunity to 

mitigate) (for the landings)  

Potential Positive  Effect (from bridge)  

 

The bridge is a large structure and will therefore have high visual impact.  The magnitude of impact will 

depend on the relative size of the bridge within the view and the sensitivity of the view.  The 

landings/approaches at  both ends of the bridge (Northcote and St Marys Bay), will have landscape and visual 

effects of a degree of significance such that they present a potential fatal flaw.  That is, because the effects are 

so significant and there is little opportunity to red uce these effects through either mitigation or refinement of 

the design.  These effects are combined with significant effects on the statutory protected viewshaft from Mt 

Eden and effects on Westhaven Marina.  The effects identified for the bridge are like ly to apply to any form of 

bridge in this location as there are critical elements associated with a bridge which are common to any design 

(i.e. the landings, piers, embankments at the northern sector, and bulk).  In addition, the location of the 

defined br idge has been selected through iteration to minimise adverse effects (for all effects) in the southern 

sector.  Therefore, any changes in the alignment of the bridge may reduce the adverse visual effects for some 

viewing audiences, only to increase them fo r others.  A bridge on any alignment will still present significant 

effects for the residents at St Marys Bay and Northcote.   

A potential positive attribute of the bridge include s the scale and length (compared with the AHB) and the 

opportunity for the br idge to provide a different view of the city and the harbour while minimising/distracting 

from the motorway transport corridor. Given the subjective nature of visual effects however, it is accepted that 

not everyone will appreciate the new bridge and for s ome people a second bridge will be regarded 

unfavourably regardless of the design.  This positive attribute would not outweigh the significant adverse 

effects associated with the bridge.  

The adverse visual effects associated with the tunnel are more local ised than the bridge.  The adverse effects 

of the tunnel within the northern sector are, like the bridge, identified as a potential fatal flaw, however, the 
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key difference between the bridge and the tunnel in this location is that adverse visual effects fr om the tunnel 

relate to the works between where the tunnel emerges into trench and the Esmonde Road Interchange .  

Through the remainder of the northern sector the tunnel is not visible.  In contrast, the bridge works occur 

along the entire length of this s ector.  The most significant effects for the tunnel are associated with vent stack 

and related infrastructure.  The current design of these elements is based on a worst case and therefore the 

vent stack is between 25 -  35 m in height and likely to be a domi nant element in views.  Further air quality 

modelling is likely to enable the stack to be reduced in height and there is also the ability to treat tunnel 

portals.  Therefore, there are opportunities to refine the design and reduce the consenting risk assoc iated with 

landscape and visual effects for the tunnel.  
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21.  Historic Heritage  

The defined tunnel and defined bridge are discussed comparatively in terms of impacts on archaeological sites.  

An historic heritage  has been undertaken by Clough and Associates to provide a comparative assessment of 

the defined bridge and the defined tunnel in relation to impacts on archaeological and heritage sites and 

features . The Historic Heritage Assessment  report is located in Appendix  L. 

21.1  Context for Assessment of Effects  

As outlined in Section 18.1.1.2  òthe protection of historic heritage from inappropriate subdivision, use, and 

developmentó is a matter of national importance under section 6 of the RMA.  

In addition, t he HPA protects all archaeological sites whether recorded o r not. An archaeological site is defined 

under the HPA as:  

ôany place in New Zealand that ð (a) Either ð (i) Was associated with human activity that occurred before 1900; 

or (ii) Is the site of the wreck of any vessel where that wreck occurred before 1900 ; and (b) Is or may be able 

though investigation by archaeological methods to provide evidence relating to the history of New Zealand .õ 

Under the HPA no archaeological site may be damaged or destroyed unless an Authority to modify an 

archaeological site ha s been issued by the NZHPT in accordance with the provisions of section s 11 and 12  of 

the Act .  

The registration of historic places, historic areas, wahi tapu, and wahi tapu areas with the NZHPT is also 

provided for by the HPA. Within the study area there are two such registered items: the Campbell Free 

Kindergarten (Category I, Item 7537); and Victoria Park Markets (Category I, Item 7664).  There are also a 

number of other recorded heritage items within the study area that are not registered with the NZHPT but are 

listed in District Plan and/ or A RPC heritage schedules/ inventories. These are identified in the Historic 

Heritage Assessment .  

The assessment that follows considers impacts on archaeological sites, historic places and areas, wahi tapu, 

and other items of heritage significance or interest.  

21.2  Assessment of Northern Sector  

There are a number of recorded archaeological sites within the northern sector. These include: Te Onewa Pa 

(R11/54) at Stokes Point; a midden site (R11/1799) on Northcote Peninsula ; a midden site (R11/2365) just 

south of the Onepoto Domain; a well and early homestead site (R11/1798) on the Northcote Peninsular. There 

are also several maritime heritage sites recorded in the ARC Coastal Heritage Inventory (ARC CHI). These 

include form er shipyards, shipwrecks, wharves and jetties, and a sulphur works which have either been 

destroyed by the existing motorway or have no known surviving remains, as well as a slipway and posts 
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(CHI 15124)  in the intertidal area near the Esmonde Road Interch ange  which remain. Appendix H  contains the 

full details .  

As the impacts of the construct ion  works on these heritage items are common to both the defined options the 

impacts are discussed together in the following section s. 

21.2.1  Works to the East of the Motorwa y 

The construction of the defined bridge and defined tunnel will largely occur within the CMA (east of the 

existing motorway). These works will involve reclamation for the  northern tunnel portal/ northern approach to 

the bridge and associated traffic lanes . The recorded slipway and posts that remain in the intertidal area in the 

vicinity of Esmonde Road will potentially be impacted by the works, with resulting effects on the heritage 

values associated with this item.  

21.2.2  Works to the West of the Motorway  

The pr oposed works to the west of the motorway (for both the defined tunnel and defined bridge) are limited 

to minor motorway widening in the far north of the study area and the formation of connections to the Onewa  

Road Interchange  in the vicinity of Onepoto St ream. No archaeological sites will be affected by these works 

because Te Onewa Pa is positioned to the south of these works, the works are east of the midden and the well 

and early homestead sites on Northcote Peninsula, and the midden site to the south of  the Onepoto Domain is 

north of the proposed works.  

21.3  Assessment of Central Sector  

There are no recorded heritage items  within the central sector.  

21.4  Assessment of Southern Sector  

There are a number of recorded archaeological sites, four scheduled Maori Her itage sites, several heritage 

buildings, other heritage items and items of historical interest within the southern sector (see Appendix H  for 

full details). The impacts on these heritage items from the  proposed works required to construct the defined 

tunne l and defined bridge are discussed below.  

21.4.1  Mainline Route  

The works required within the southern sector for the mainline component of the defined bridge and defined 

tunnel traverse the area of land between Z - Pier and the CMJ. This corridor is extremely con strained given the 

location of the VPT, the presence of main line stormwater and sewer infrastructure, and the extent of existing 

development, including a number of heritage buildings in various positions within the corridor.  

Substantial works enabling th e formation of tunnels will be undertaken within Victoria Park (immediately 

adjacent to VPT) and north of Victoria Park (between Victoria Park Market and Franklin Road). The section of 

Victoria Street West that fronts the southern side of Victoria Park wil l be realigned to the north (into Victoria 
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Park) to enable the tunnels to be constructed with a 5% carriageway gradient. The VPV will be removed as part 

of the AWHC project.  

Given the constrained nature of the corridor in this sector there is no ability t o avoid all historic buildings. The 

works for both options will therefore impact on the Rob Roy Hotel, the Victoria Park Markets, the Campbell 

Free Kindergarten and Victoria Park.  There is potential for redesign but this is likely to simply reduce impacts  

in one location and increase them in another.  

21.4.2  Rob Roy Hotel  

The site (i .e. the l and) of the Rob Roy Hotel is in the NZHPT heritage register. The site itself has been modified 

by the construction of VPT.  For the defined tunnel, works will be undertaken wi thin the site. It is likely that 

works for the defined bridge (cut and cover tunnels and trenching) can be managed such that they are entirely 

clear of the site. In either case, works required for both of the defined options will further detract from the s ite 

because in both cases the tunnel portal (for the cut and cover tunnel) is located immediately adjacent to the 

site, thereby removing any possibility of creating appropriate/attractive surrounds for the hotel building.  

The Rob Roy Hotel (i .e. the build ing) is in the NZHPT heritage register. The hotel has recently been moved to a 

temporary site as part of the works for VPT.  The hotel is to be returned to its original site following 

construction of VPT.  The defined tunnel will impact directly on the hot el (in its returned location) as the 

alignment traverses the site of the hotel.   For the defined bridge, there is a possibility that the hotel could 

remain in place during the construction as the alignment is located just clear of the hotel site, however due to 

the age and materials used in the construction of the hotel, the structure would be at risk of damage from 

vibrations associated with construction of the bridge tunnels and trenches.   

As outlined within the Historic Heritage Assessment attached  as Appendix H , if the Rob Roy Hotel is returned 

to its original site following the completion of VPT (as is currently proposed), and then relocated again to 

provide for the construction of either option, there is potential for significant impacts on the struct ure from 

sever building stress .  At worst, this  could result in the destruction of the building.  A potential measure to 

address this issue is discussed in Section 21.6.1 .   

The VPV currently overshadows the Rob Roy Hotel and impacts on views to, and publi c appreciation of, the 

building, as well as views between the heritage buildings in the southern sector. The removal of the VPV as 

part of the AWHC will improve views to and between the heritage buildings in the southern sector. Assuming 

the impacts on the  Rob Roy Hotel discussed above can be overcome, this would result in a positive effect on 

the heritage values within this sector.  

21.4.3  Victoria Park Markets  

The works to construct tunnels for both the defined bridge option and defined tunnel option will encroac h 

approximately 20 m into the Victoria Park Market site. Part of the Western Depot building, the Weighbridge 

Office, and the western brick wall of the historic Refuse Destructor complex will be directly impacted on by the 

works. There is potential for impac ts on archaeological features within the markets including an early seawall 

that runs through the southern part of the block. Vibration impacts on other buildings within the markets (and 

in particular the chimney) are also a potential risk given the proxim ity of the construction works to these 

buildings.  
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21.4.4  Campbell Free Kindergarten  

The required works in Victoria Park for both the defined tunnel and defined bridge will impact directly on the 

Campbell Free Kindergarten because it is located in the vicinity of the cut and cover sections of tunnel. Whilst 

the building is not directly above the tunnel sections of either option, it would not be feasible to keep the 

building in its current location during construction as it would be in the middle of a construction s ite.  The 

realignment of Victoria Street West to the north would also impact on the surrounds of the building.  

The VPV currently overshadows the Campbell Free Kindergarten and impacts on views to, and public 

appreciation of, the building, as well as views between the heritage buildings in the southern sector. The 

removal of the viaduct as part of the AWHC project will improve views to and between the heritage buildings in 

the southern sector. Assuming the Campbell Free Kindergarten is relocated elsewhere wi thin the Park this 

would result in a positive effect on the heritage value within the southern sector.  

21.4.5  Victoria Park  

The works to form tunnels through Victoria Park and realign Victoria Street West (for either the defined tunnel 

or the defined bridge) will  likely impact on seawalls and other structures (along the former foreshore) which 

are known to exist within Victoria Park, as well as material deposited (or lost on the original seabed) and the 

reclamation deposits within the Park.  

There are a number of scheduled trees within Victoria Park that may be affected by the proposed works for 

either option.  The works associated with the tunnels (for each option) and the realignment of Victoria Street 

West may require works within the dripline or removal of sche duled trees.  This depends on the final alignment 

and construction methods chosen , and the degree of impacts on these trees would be similar for the defined 

tunnel and the defined bridge because they have a similar construction footprint. The impact on the se trees is 

a matter for further investigation as the design of the preferred option is progressed.   

The Maori heritage values of the Victoria Park/ Beaumont Street/ Fanshawe Street area may also be impacted 

by the works required to construct either the d efined tunnel or defined bridge. The extent of these impacts can 

only be determined through consultation with appropriate iwi groups.  

21.4.6  AHB Route 

The defined tunnel and the defined bridge both require works in the vicinity of St Marys Bay and Fanshawe 

Street  to enable a widening of the motorway. This area has been reclaimed and is heavily modified, such that 

archaeological remains relating to a former Pa site at Point Erin are not expected to be present in this location. 

Maritime heritage sites (including hul ks, a wharf and the former Shelly Beach Baths) recorded in this location 

have either been destroyed, are buried under the existing motorway, or have no known remains such that the 

potential for these to be impacted by the works is limited.  

The Maori herita ge sites within this area may be impacted by the works required to construct either the 

defined tunnel or the  defined bridge. The extent of these impacts can only be determined through consultation  

with appropriate iwi groups.  
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21.4.7  Rail Route  

The rail component  of both the defined tunnel and defined bridge traverses Wynyard Quarter. The character 

buildings and maritime sites recorded in the ARC Cultural Heritage Inventory will not be directly affected by the 

rail tunnel because it is some 30m below ground in thi s location. There is however potential for vibration 

associated with construction to impact on the buildings (due to their age and construction materials) during 

the construction phase.  

21.4.8  Sewer and Stormwater Works  

Both the defined tunnel option and defined bridge option result in the need to relocate the Orakei Sewer Main 

and FBS Main. The Orakei Sewer Main is an item of historical interest. There is potential for impacts on 

recorded archaeological remains to the south of Victoria Park because of the realign ment of the Orakei Sewer 

main through this area. The works involve deep open trenching adjacent to the Gas Company Buildings, 

putting these buildings at risk from vibration.  

21.5  Mitigation  

Given the degree of adverse effects on heritage values associated wit h the defined bridge and defined tunnel,  

mitigation of these effects is discussed below. As noted above , there are limited opportunities for the 

avoidance of these effects without more substantial impacts on heritage items.  

21.5.1  Rob Roy Hotel  

In response to th e potential risks to the Rob Roy Hotel from multiple relocations of the building (for VPT and 

the AWHC works), the Historic Heritage  Assessment  recommends that the NZTA consider permanently 

retaining the hotel in its ôtemporary locationõ (i.e. where it has been moved to enable construction of VPT) with 

appropriate open space created around the building. This would avoid impacts on the building associated with 

the defined options identified by this study, but is a departure from the approach agreed as part o f the VPT 

project.  In addition, any change to the alignment of the defined tunnel could affect the temporary site of the 

hotel and therefore require relocation of the hotel.  

It is therefore recommended that that NZTA develop a longer term strategy to mana ge impacts on the Rob Roy 

Hotel and future proof the AWHC alignment.  To inform this strategy, the likely impacts of moving the Rob Roy 

Hotel a subsequent time to that associated with the VPT Project need to be fully understood. It is 

recommended that work  around understanding this issue be undertaken ahead of the completion of the VPT 

project, as there is a high likelihood that moving the Rob Roy Hotel for an AWHC will not be possible (without 

sever impacts on the building). With this being the case, an al ternative location for the Rob Roy Hotel would 

need to be considered rather than returning the building to its original site as is currently proposed. Any 

alternative location would need to future proof an AWHC corridor, allowing for design flexibility in the defined 

options and also provide appropriate building surrounds both now and following the completion of an AWHC.  
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21.5.2  Other Heritage Items  

The following measures are recommended to mitigate adverse effects on other heritage items associated with 

constructi on of the defined tunnel and defined bridge:  

¶ the Campbell Free Kindergarten building should be preserved by moving it to another location within 

Victoria Park;  

¶ the Victoria Park Markets should be preserved by:  

(a) where possible using construction methodologi es for the tunnel sections that would not require 

the buildings within Victoria Park Markets to be dismantled; and/or  

(b) reconstructing those parts of the markets that need to be removed to facilitate the construction of 

tunnel sections following construction . 

¶ archaeological remains should be recorded during excavation within and around Victoria Park and 

Victoria Park Markets to add to knowledge of early Auckland and occupation along the former 

foreshore in the Freemans Bay Area;  

¶ Arboricultural best practice should be adopted for works affecting scheduled and other significant 

trees; and  

¶ the Orakei Sewer Main should be archaeologically recorded during its removal to add to the knowledge 

of this infrastructure as an item of historical interest.  

21.6  Further Work Re quired  

Should one of the defined options be carried forward, the following further work is required:  

¶ consultation with the NZHPT regarding effects on the Campbell Free Kindergarten and Victoria Park 

Markets;  

¶ investigation into suitable locations for the  Campbell Free Kindergarten within Victoria Park;  

¶ discussions with iwi in relation to the impacts on Maori heritage sites; and  

¶ investigation into impacts on scheduled trees, including whether these can be avoided or mitigated.  

21.7  Summary of Assessment  

The de gree of adverse effects on heritage values is relatively the same for both the defined tunnel and the 

defined bridge.  These effects can largely be mitigated ( i.e.  through relocation of heritage buildings) however 

some works may result in permanent effects  (i.e.  loss of scheduled trees).  
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In the northern sector there is potential for the proposed works to impact on the slipway and posts in the 

intertidal area near Esmonde Road. Given the construction footprint is relatively the same for both options in 

this  location, the degree of resulting effects on heritage values will be similar.  It is possible that these effects 

could be avoided in refining the design of the options.  

Within the southern sector, both the defined tunnel and defined bridge will impact on  Victoria Park (a historic 

reclamation site, Maori heritage site and location of scheduled trees) and the adjoining streets (which are listed 

Maori Heritage sites). The degree of resulting adverse effects on heritage values are expected to be similar for 

both options as the construction footprint through this area is relatively the same.  

For both options there is potential for impacts on recorded archaeological remains to the south of Victoria Park 

because of the realignment of the Orakei Sewer Main through  this area. Vibration associated with the 

realignment of the FBS Main has the potential to impact on the Gas Company Buildings. The degree of adverse 

effects will be similar for both the defined tunnel and defined bridge because the realignment of services  is 

similar under both options.  

There is little opportunity to avoid effects on heritage buildings through the southern sector given the 

constrained nature of the motorway corridor (i.e. heritage buildings are positioned directly  to the east and to 

the we st of the current motorway alignment).  As such, b oth the defined tunnel and defined bridge will have 

significant adverse effects on the heritage values associated with the Rob Roy Hotel, Campbell Free 

Kindergarten and Victoria Park Markets. If the Rob Roy  Hotel cannot be successfully protected and positioned, 

this would pose a significant consenting risk as the protection of historic heritage is a matter of National 

Significance under section 6 of the RMA. However, if the effects on the heritage buildings in the southern 

sector can be adequately mitigated, the removal of the VPV as part of the AWHC project will have a positive 

effect on heritage values.  This positive effect will form part of the assessment undertaken for statutory and 

planning approvals.   
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22.  Air Quality  

An assessment of air quality  has been undertaken by Beca Infrastructure Ltd to provide a comparative 

assessment of the defined bridge and th e defined tunnel in relation to  impacts on human health associated 

with vehicle exhaust emissions .  The Air Quality Assessment  is attached as Appendix  M. 

22.1  Context for Assessment of Effects  

The assessment of air quality  for each option has been carried out in accordance with the MfE Good Practice 

Guide for Assessing Discharges to Air from Transport  (MfE, 2008). This guideline  recommends assessing the 

air quality effects of a proposed road on identified sensitive receptors which include residential areas, 

recreational areas, childcare and early learning facilities, schools, hospitals and residential care hom es. For the 

purposes of compar ing the human health effects of the defined options, only sensitive receptors within 200m 

of the proposed surface sections of road have been considered as potentially affected.  

No attempt has been made to quantify the effects of vehicle exhaust emissions associated with tunnel vent 

stacks because ventilation stacks of greater than 25 m high (as proposed in the northern and southern sectors) 

are recognised as an efficient means of dispersing vehicle related contaminants. The high est concentrations 

from ventilation stacks will thus be much less than concentrations associated with nearby surface roads.  

The effects of vehicle exhaust emissions from Cook Street and between the Esmonde Road Interchange  and the 

Onewa Road Interchange  (including impacts at these interchanges) have not been considered as part of this 

assessment as they do not differentiate between the options in terms of health effects.  

The rail component of the defined options has also been excluded from the air quality assessment as 

discharges of contaminants into air from rail will be minimal  because rail is proposed to be operated by 

electric trains (with diesel power only being used for maintenance). Rail will have negligible effects on air 

quality, the environment or  human health.   

22.2  Assessment of Northern Sector  

Within the northern sector there are a number of sensitive receptors located within 200 m of the surface 

sections of both the defined tunnel and defined bridge as residential properties are located immediately 

adjacent to the road alignment ( see Appendix  M).  For the defined tunnel , the surface section of road within 

the northern sector is slightly shorter than that associated with the defined bridge, because the defined tunnel 

goes below ground in the vicinity of Shoal Bay, whereas the defined bridge is above ground for its full length 

within this  sector.   

For the defined bridge, vehicle exhaust emissions on surface sections of road in the northern sector will impact 

on a wider catchment of properties, compared  with the defined tunnel option (see Figure 6.1  and Figure 

6.4a - 6.4b  in Appendix  M). There are no properties identified as significantly affected by vehicle exhaust 

emissions associated with either option.  Whilst the defined options impact on residential catchments to 
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differing degrees, these impacts do not correlate to a difference in the degree of adverse effects on human 

health because population densities within the affected residential catchment are low.  

22.3  Assessment of Central Sector  

Through the centr al sector, the defined tunnel will not impact on sensitive receptors as it is located below the 

seabed .  

The defined bridge option is positioned more than 200 m from sensitive receptors, such that it will not impact 

on human health.  

22.4  Assessment of Southern S ector  

Within the southern sector there are a number of sensitive receptors located within 200 m of the surface 

sections of both the defined options as they traverse built up areas. Both options have a section of surface 

road between the southernmost tunnel portal and the CMJ and the defined bridge also has a surface road 

section between the cut and cover tunnel portal at Victoria Park and the southern bridge approach.   

For the defined bridge, vehicle exhaust emissions on surface sections of road will impact  on a wider catchment 

of properties, compared with the defined tunnel, because of the greater length of surface road ( see Figure 6.2, 

6.3, 6.5a, 6.4b, 6.6a and 6.7b in Appendix  M). Vehicle exhaust emissions for the defined bridge will have a 

significant i mpact on approximately 10 residential properties located immediately adjacent to the surface 

section of r oad between the northern portal  of the cut and cover tunnel and the southern bridge approach.  

This is due to the combination of tunnel portal emission s with surface road emissions in this location.  For the 

same reason, the defined bridge will also have a significant impact on a residential apartment building  (located 

immediately west of the Rob Roy Hotel, on Franklin Road,)  which is  adjacent to the sur face section of road 

between the southern tunnel portal and the CMJ. Despite the  defined  tunnel also having the same section of 

surface road through this section  the defined bridge  will have a lesser  impact on the residential apartment 

building because of the vent stack associated with the tunnel (meaning vehicle emissions will be minimised  

because there are dispersed ). 

Whilst the defined bridge has a significant impact on a limited number of properties, these impacts do not 

correlate to a significant degre e of adverse effects on human health because the population densities within 

the affected residential catchments are low. On this basis , the human health effects of the defined options do 

not differentiate the options in terms of human health effects.  

22.5  Miti gation  

For the defined bridge, consideration should be given to mitigating the identified significant impacts on 

residential properties adjacent to the surface section of road in the southern sector.  This could be achieved 

through one or a combination of the following measures:  
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¶ increase the separation of sensitive receptors from the motorway alignment by purchasing and 

changing the use of properties immediately adjacent to the motorway alignment from residential to 

business use; and/ or  

¶ install a vent sta ck to remove the portal emission s thereby reducing vehicle exhaust emissions to only 

those associated with the surface road.  

22.6  Further work required  

Should one of the defined options be carried forward, the option should be modelled against the ôdo minimumõ 

to determine the requirements for vent stacks, including the most appropriate location and height for stacks.  

22.7  Summary  

The degree of adverse effects on human health is similar for both options.  The longest section of surface road 

associated with the def ined bridge (through the central sector) is more than 200 m away from sensitive 

receptors.  Vehicle exhaust emissions on surface roads associated with the defined bridge thus only impact on 

a nominally larger residential catchment than the defined tunnel. W hilst the defined bridge will have a 

significant impact on a limited number of properties within the southern sector (because of the combination of 

tunnel portal emissions with surface road emissions in this location) this does not equate to a difference i n the 

degree of adverse health effects associated with the options as the population densities within the affected 

residential properties is low and these impacts can be adequately mitigated.  
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23.  Noise and Vibration  

An assessment of noise and vibration has b een undertaken by AECOM to provide a comparative assessment of 

the defined bridge and the defined tunnel in relation to impacts on potentially affected receivers (e.g. 

residences). The Noise and Vibration Assessment  report is located in Appendix  N. 

23.1  Context  for Assessment of Effects  

The assessment of noise and vibration  has been carried out with reference to design goals for construction 

noise and vibration based on local (city/district level), national and international standards and guidelines. 

These are set out  in Section 5 of the Noise and Vibration Assessment  report . For the purpose of compar ing the 

noise and vibration effects of the defined options, only potentially affected receivers (or noise sensitive 

premises) ( defined in Sec tion 5.2.1. 4 of Appendi x N ) within 100m of the alignment s have been considered as 

potentially affected.  

The defined options  are assessed  against the relevant NZS 6806:2010 traffic noise design targets, and also 

against the relative change in received noise levels at premises in  the vicinity of each of the defined options 

and the situation that  might exist in the absence of an AWHC (i.e. the òdo minimumó).  Therefore, three 

scenarios have been modelled  for the  Noise and Vibration Assessment  report ; the  òdo minimumó, the bridge 

option and the tunnel option.   

NZS 6806:2010 (Clause 1.2.3 (c)) indicates that the Standard appl ies to relevant receivers near a new road 

where the noise from the new road increases the noise level at any affected receiver by 3 dB LAe,(24hr).  In 

accordance w ith the provisions of that Clause, (due to the predicted reduction in noise levels discussed below) 

the Standard would not apply to this section of the road.  That is, the new road will not increase the noise levels 

by more than 3 dB LAe,(24hr).  In terms of  the comparison of environmental noise and vibration effects associated 

with the rail component of each of the defined options, there is no significant benefit or disadvantage 

attributable to either defined option. Therefore, the sections below relate to t he construction and operation of 

the road component of each of the defined options. It is noted that the proposed rail alignment does have an 

impact on the adjoining areas and a discussion o f these effects is given in Section 7 of the Noise and Vibration 

Assessment  report (Appendix  J).  

23.2  Assessment of Northern Sector  

Within the northern sector there are a number of potentially affected receivers located within 200 m of both the 

defined tunnel and the defined bridge as residential properties are located immedi ately adjacent to the 

alignment (see  Appendix N ). 

23.2.1  Construction Impacts  

For both defined options , effects in the vicinity of  the  Esmonde Road Interchange  will be minor and the 

relevant daytime noise criteria are unlikely to be breached. Between Esmonde and Onewa Roads the closest 
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residences to the proposed works are located on Heath and Sylvan Avenues (approximately 100 m to 120 m 

from the works ). These works will generally comply with the daytime construction noise criteria, but may 

exceed the recommended lim its during the evening and night time periods. Vibration from construction is also 

expected to be within the recommended levels for structural and tactile vibration.  

South of Onewa Road, for both defined options, noise and vibration effects have been  consi dered for the 

nearest residential properties on Waimana Avenue and Stafford Road. The new off - ramp to Onewa Road is in 

the order of 70 m from the nearest Waimana Avenue residences. The defined tunnel is considered to have 

marginally less impact  on these res idences because it has the benefit of shielding from the  trench walls and 

the  cover installed over the cut - and - cover sections . Whereas the defined bridge becomes more prominent as 

the works become elevated above the local natural landform.  

Along the southe rn end of Northcote Point, for the defined bridge particularly, the construction of the 

proposed northbound busway is extensive and close to the residential properties. Approximately 25 properties 

on Sulphur Beach Road and Princes Street are within 40 m of the proposed works (of which approximately 18 

are within 25 m of the proposed works). For these residences, compliance with the daytime construction noise 

criteria is expected to be marginal for most of the earthworks operations.  

23.2.2  Operational Impacts  

Both o f the defined options result in reductions in traffic noise levels at relevant residential receivers within 

100m of th e roadway (Figure 8.1 Appendix N ). This is due to the effect of relocating a percentage of that 

traffic from the existing motorway corrido r onto to a new road located further from the residential area than 

the existing motorway, thereby countering the expected increase in noise levels due to increased traffic flow.  

As outlined above, due to the reduction in noise levels NZS 6806:2010 would not apply to this section of the 

road. Therefore, no traffic noise mitigation is required for either option.  

The predicted noise levels and number of affected residences in the vicinity of the defined options were 

considered. In terms of numbers of (potent ially) affected residences alone, the defined bridge shows more 

affected properties than the defined tunnel in the northern sector. Although actual noise levels may not be 

significantly different, the increasingly elevated roadway of the defined bridge mea ns that more residents have 

a direct line - of - sight to the road network and the perception of affected residents could possibly change as a 

result.  

23.3  Assessment of Central Sector  

Within the central sector there are no noise sensitive receivers located within 200 m of the defined bridge (see 

Figures 8.4, 8.5 , 8.8 and 8.9 of Appendix N ). 

23.3.1  Construction Impacts  

The defined bridge requires piling for the support piers as it crosses the harbour. While no properties are 

immediately affected by construction noise and vi bration, it is a highly visible activity and is likely to result in 

public opinion regarding noise and vibration issues.  
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Activities related to the structure once the piers are in place will be highly visible. Mitigation measures will be 

of limited effecti veness due to the distances between the source and receiver locations, the elevation of the 

bridge in relation to affected residents adjacent to St Marys Bay and Northcote Point, and the 

acoustically - reflective nature of the surface of the water in the har bour.  

Construction noise for the defined bridge is expected to be high at the Westhaven Marina itself. The 

construction noise and vibration guidelines are not directly applicable to the watercraft berthed at the marina. 

However, the impact of the construc tion in terms of the change to the acoustic amenity of the environment is 

significant. For the defined bridge the daytime construction noise limits in relation to commercial buildings are 

likely to be exceeded for a portion of the works.  

The construction noise and vibration effects of the defined tunnel on nearby sensitive receivers is negligible, as 

all noise is effectively contained within the tunnel as it progresses, and vibration levels at the indicated depths 

are expected to be well below the guidelin e criteria at the land - based receivers.  

23.3.2  Operational Impacts  

Both defined options result in an increase in traffic noise levels at the water level of the harbour (Figure 8.6 

Appendix J ). For the defined tunnel this is due to the increased traffic volumes cr ossing the AHB with the traffic 

segregation. For the defined bridge this is compounded by an additional environmental noise source across 

the harbour. There are no residential o r educational facilities in the vicinity of the defined bridge, therefore no 

comparison is made against either Category A or Category B of the NZS 6806:2010 (see Figure 8.2 - 8.5 of 

Appendix J ). 

Road traffic noise from the defined bridge is predicted to increase at Westhaven Marina by up to 14dB at 

locations close to the bridge at the point on its span furthest from the existing AHB. The actual predicted noise 

levels are still well below any NZS 6806 criteria for noise - sensitive receivers , and are still within ambient noise 

levels at which comfortable conversation can be held without th e need for raised voices.  

The Noise and Vibration  Assessment  report considers that traffic noise mitigation measures are not warranted 

for the central sector for either of the defined options.  

23.4  Assessment of Southern Sector  

Within the southern sector there  are a number of potentially affected receivers located within 200 m of the 

surface sections of both the defined options as they traverse built up areas. Both options have a section of 

surface road between the southernmost tunnel portal and the CMJ and the defined bridge also has a surface 

road section between the cut and cover tunnel portal at Victoria Park and the southern bridge approach (see 

Figure 8.8 and Figure 8.9 of Appendix J ). 

23.4.1  Construction Impacts  

For both of the defined options, it is likely that daytime construction noise limits will be exceeded at 

residences on London and Harbour Streets  during reclamation construction works. Evening and night time 

construction works are expected to significantly exceed the relevant noise limits.  
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The defined brid ge is expected to generate higher construction noise levels at affected receivers than the 

defined tunnel due the greater amount of reclamation works required and trenching activities proposed in St 

Marys Bay and the greater extent of cut - and - cover works t hrough Victoria Park. At approximately 80 meters to 

the nearest residence at Fisher Point Drive , evening and night works are expected to exceed the relevant 

criteria. As the construction process progresses southwards away from the residential area, the lik elihood of 

compliance with the construction noise limits increases at the Fisher Point Drive residences, but the likelihood 

of exceedance of the noise limits at commercial and retail properties in the vicinity of the Cook Street 

connection point increases.  

Vibration from construction activities for each of the defined options is expected to fall within the guidelines . 

Although, for the start of the cut - and - cover works there is a chance that the vibration may be felt for a short 

period of time until construc tion progresses away from the residences. In the vicinity of the Cook Street 

connection, there are several buildings which are located within close proximity to the construction works. 

Both construction noise and vibration limits will be exceeded  at this l ocation . 

For the defined tunnel, the TBM will pass directly beneath some commercial and hospitality buildings on 

Westhaven Drive / Beaumont Street. Regenerated noise within those buildings is likely to reach audible levels 

within the occupied spaces.  Vibr ation levels generated by the final stages of boring are not expected to reach 

levels at which structural damage may occur.  

23.4.2  Operational Impacts  

Both of the defined options result in reductions in traffic noise levels at relevant residential receivers withi n 

100m of the roadway (Figure 8. 7 Appendix J ). This is due to the effect of relocating a percentage of that traffic 

from the existing motorway corridor onto to a new road located further from the residential area than the 

existing motorway , thereby counter ing the expected increase in noise levels due to increased traffic flow . 

As for the northern sector, under NZS 6806:2010 (Clause 1.2.3 (c))  the Standard would not apply to this 

section of the road . Therefore, no traffic noise mitigation is required for eit her option . 

To enable a comparison between the potential effects for the two defined options, the predicted noise levels 

and number of affected residences in the vicinity of the defined options are also considered. In terms of 

numbers of (potentially) affe cted residences alone, the defined bridge shows more affected properties than the 

defined tunnel for the southern sector.  

23.5  Mitigation  

In recognition of the actual and potential adverse noise and vibration effects associated with the construction 

of either o f the defined options, mitigation of those effects could involve the following:  

¶ Avoiding evening or night construction works; and   

¶ Consider the specification of equipment which is quieter (for example, operating at lower speeds) or 

localised equipment enc losures or barriers for noisier construction equipment.  
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In recognition of the mitigation of actual and potential adverse noise and vibration effects associated with the 

construction of the defined bridge option, mitigation of those effects could involve th e following:  

¶ Semi- permanent property boundary acoustic barriers;  

¶ Temporary relocation of residences during construction periods involving evening or night - works;  

¶ Temporary relocation of watercraft to another marina or berthing location (a minimum of 200m distant 

to allow for night time construction works) for the duration of the construction works affecting that 

craftõs normal berthing arrangements. 

23.6  Further work required  

Should one of the defined options be carried forward, further work to calibrate the a coustic modelling against 

existing traffic noise levels should be undertaken.  

23.7  Summary of Assessment  

The construction and operation of the defined tunnel generally has less impact on potentially affected 

premises when compared to the defined bridge, in term s operational and construction noise and vibration. 

Although the construction noise and vibration effects of the defined bridge option may be more significant 

than the defined tunnel option, the operational effects of the defined bridge option are still le ss than the ôdo 

minimum õ scenario. 

For the northern sector of the works, there is little to distinguish between the two defined options for either 

construction or operational noise and vibration. However, for the central sector, the enclosure of constructi on 

equipment ( the TBM) and operational traffic within the defined tunnel means that there is no emission of noise 

from either construction or operation to affected properties from the actual crossing of the harbour. For the 

southern sector, both options re quire significant earthworks to  provid e the proposed cut - and - cover tunnels 

and trenches, and both are likely to result in exceedances of construction noise and vibration criteria.  

The Noise and Vibration Assessment  report ( Appendix N ) considers that there is no significant difference s 

between the rail alignments proposed for the defined bridge and defined tunnel. Therefore, in terms of the 

comparison of effects, there is no significant benefit or disadvantage attributable to either of the options . 
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24.  Groundw ater and Settlement  

Both the defined options involve tunnel sections in the southern sector as described in Part C.  A comparison of 

the groundwater and settlement effects associated with these tunnels is discussed below.  

24.1  Cut and Cover Tunnel and Trench  

24.1.1  Construction Phase Impacts  

Any excavation for cut and cover structures and trenches will require de - watering.  Hydrogeological modelling 

was undertaken in the southern sectot  as part of VPT investigations.  This indicated the potential for up to 

3.0 m of groun dwater drawdown immediately adjacent to cut and cover structures, decreasing to approximately 

0.5 m at a distance of 100 m from the excavation.  Given the proximity of both options to VPT, it is likely that 

this magnitude of groundwater drawdown will be appl icable to both options, as each have cut and cover tunnel 

sections through Victoria Park.  Potential groundwater inflows into the excavations could range from between 

5 and 50 m 3/ day (based on analysis from VPT). It is likely that drawdown effects may occ ur for  up to 200 m 

either side of cut and cover and open trench structures.  

Within the southern sector, drawdown induced settlements are estimated to be of the order of 30 to 70  mm 

adjacent to the cut and cover tunnels, reducing to 30mm along Beaumont and Victoria Street West. Limited 

settlements of up to about 15  mm may occur south of Wynyard Quarter. The majority of the cut and cover 

tunnel structures for both of the defined options are located within Victoria Park, meaning that any settlement 

in these ar eas will not impact on buildings.  That said, the defined options both have cut and cover sections 

adjacent to Victoria Park Markets which have the potential to adversely affect buildings within that precinct. 

Assuming that building s along Cook Street are removed to enable construction of the cut and cover and trench 

structures in this area, no buildings will be affected by potential settlement in this location.  

In the northern sector, the effect of settlement due to lateral movement of the structure walls for  the defined 

tunnel and rail components of both options are likely to be insignificant because of the separation from 

sensitive structures.  If long - term  seepage occurs, then settlement of the adjacent road formations is possible. 

New sections of motorw ay and those that are to be raised over compressible materials will require ground 

treatment to reduce settlement.  

24.1.2  Operational Impacts  

In the long - term , un - drained cut and cover or trench structures associated with the defined options 

intercepting the grou ndwater flow could result in some elevation of the groundwater on the up - gradient side 

and some lowering on the down - gradient side of the structure.  Elevation of up - gradient groundwater levels 

could potentially result in one of a number of the following a dverse effects:  

¶ flooding of basement structures;  

¶ the upward movement of services that were designed for a lower ground water level;  
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¶ flooding of tree root systems;  

¶ migration of contaminants towards the ground surface; and  

¶ concentration of contaminants wher e the groundwater is òdammedó by the tunnel. 

Any such effects would however be common to both of the defined options since the footprint of the cut and 

cover and trench structures in the southern sector is relatively the same. Whilst the tunnel option has a greater 

extent of cut and cover and trench structures in the northern sector (than the bridge option) these structures 

are well clear of buildings and services and there is no record of groundwater contamination in this area, 

meaning that the potential f or resulting adverse effects  is low.  

24.2  Bored Tunnel  

The bored tunnel sections of the defined tunnel will result in some ground movement, both vertical ly and 

horizontal ly.  The amount of movement is a function of several variables, including:  

¶ tunnel size and  depth;  

¶ ground conditions and strength of material in which the tunnel is being developed;  

¶ method of construction and equipment ð face support, radial support, permanent support;  

¶ workmanship;  

¶ groundwater drawdown and induced settlements in adjacent soils; and  

¶ mitigation measures such as compensation grouting or underpinning.  

Where the defined tunnel alignment passes directly beneath buildings in the Wynyard Quarter, there is 

potential for impacts as a result of settlement. In particular:  

¶ 11 Westhaven Driv e: This building is assumed to be piled. The bored tunnels pass directly beneath the 

structure with approximately 15 m of rock between the inferred pile toe and tunnel crown.  The entire 

building will lie within the settlement trough and there is expected t o be less settlement towards the 

edges compared to the centre and therefore differential settlement is anticipated.  Settlements of less 

than 20 mm are expected at pile toe level and differential settlements should be less than 10 mm.   

¶ 185 Fanshawe Street  (Air NZ Building): This building is supported on driven piles that terminate circa 

RL 3m over the tunnel alignment. Rock thickness between the toes of the piles and the crown of the 

tunnel is approximately 7 m.  The southbound tunnel passes directly beneat h this building and is skew 

to the building outline. The settlement trough is estimated to be approximately 15 m wide and thus 

parts of the building will not be affected by direct settlement.  Settlements of up to 30 mm are likely 

directly above the tunnel.   
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The rail tunnel alignment also passes directly beneath a number of buildings in the Wynyard Quarter. There is 

unlikely to be any effect on existing or future buildings given the tunnel depth (approximately 30 m below 

ground) in this location.  

24.3  Mitigation  

In recognition of the actual and potential adverse groundwater and settlement effects associated with both 

defined options, mitigation of those effects could involve the following:  

¶ grouting of the rock mass below the tunnels to limit groundwater inflow dur ing construction;  

¶ groundwater recharging; and  

¶ settlement monitoring of the buildings in Wynyard Quarter.  

24.4  Further Work Required  

Should one of the defined options be carried forward, the following further work is recommended:  

¶ an assessment of differential a nd total settlements in relation to the buildings potentially affected by 

the defined tunnel option; and  

¶ further assessment of the likely settlement impacts associated with rail tunnel for both of the defined 

options.  

24.5  Summary  of Assessment  

Both defined opt ions will have similar groundwater and settlement effects in the northern and southern sectors 

as a result of the construction of cut and cover tunnels and trenches in these areas.  The defined tunnel (unlike 

the defined bridge ) may affect some buildings i n Wynyard Quarter as a result of settlement from the bored 

tunnels, these effects will be localised and can likely be mitigated.  
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25.  Contamination  

Both the defined options involve the disturbance of land that is potentially contaminated. A comparison of the 

effects associated with contamination  for the options  is discussed below.  

25.1  Northern Sector Assessment  

The motorway corridor within the northern sector has been constructed on land reclaimed for this purpose.  

No investigations have been undertaken as part of this  study , or previous studies to determine whether there 

are elevated levels of contaminants within soils immediately adjacent to the corridor.  However, it is likely that 

there are elevated levels of hydrocarbons and heavy metals due to stormwater ru noff from the motorway.  Both 

the defined tunnel and the defined bridge involve disturbing land through this sector.  Therefore, the effects 

from contamination in this sector will be similar for both options.   

25.2  Southern Sector Assessment  

Much of the land in the southern sector (including Victoria Park, Beaumont and Victoria Streets and Wynyard 

Quarter) has been reclaimed from the original Auckland harbour foreshore.  This, combined with historic land 

uses in the area ( see Appendix B  ð Existing Environment)  have resulted in contaminated land and groundwater 

issues.  The risks and potential mitigation measures associated with construction through this area are well 

understood as VPT is currently under construction in this area and has had to respond to these issues. No 

further work has been undertaken in relation to this known area of contamination as part of the AWHC study 

because:  

¶ the risks associated with contamination within Victoria Park and surrounds are well understood; and  

¶ both defined options travers e Victoria Park in cut in cover tunnels, meaning that this matter does not 

differentiate between the options.  

Based on experience from VPT, soil excavated from the cut and cover sections of both defined options is likely 

to be contaminated. As such, this m aterial will require appropriate treatment or disposal to an approved 

landfill. Similarly, contaminated ground water collected during construction and operation will also require 

treatment or off - site disposal. The daily volumes of ground water collected t hrough this section of cut and 

cover tunnels has been estimated to be between 5m 3/ day and 50m 3/ day (based on analysis from VPT). This 

volume could either be removed from site by tanker for appropriate disposal or, subject to approval, be 

discharged to th e public sewer system.  

The risk of impacts from contaminated land and groundwater for both the defined options are similar and, 

based on experience from the construction of VPT, these risks can be managed during construction and 

operation.  
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25.3  Summary  of Ass essment  

The motorway corridor within the northern sector has been constructed on land reclaimed for this purpose.  

Both the defined tunnel and the defined bridge involve disturbing land through this sector  and therefore the 

effects from contamination will be similar for both options . 

In the southern sector, the  risk of impacts from contaminated land and groundwater for both the defined 

options are similar and, based on experience from the construction of VPT, these risks can be managed during 

construction a nd operation . 
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26.  Land Use and Community  

The defined tunnel and defined bridge are discussed comparatively in terms of long - term  and short - term  land 

use and community impacts below. The discussion considers the degree of adverse effects arising from land 

use impacts, including impacts on social and community infrastructure and the ability for activities and 

facilities to be relocated or reinstated following construction of the defined tunnel or defined bridge.  

26.1  Assessment of Northern Sector  

The defined optio ns both involve widening of the motorway east of its current alignment (i.e. into the CMA) 

and minor works to the west of the motorway.  These works will impact on community infrastructure, coastal 

facilities and land within the northern sector during cons truction and operation phases . 

26.1.1  Construction Phase Impacts  

Widening of the motorway east of the current motorway will directly impact on access to the CMA during 

construction. Both options will impact on the following access : 

¶ access to a short section of th e coastal edge along Shoal Bay via the Exmouth Street footbridge;  

¶ access to the CMA at Sulphur Beach with its public boat ramp, parking and dingy lockers ; and   

¶ slipway and boat storage facilities at Northcote (accessed from Princes Street) . 

During constru ction of both options, access to these areas will  be unavailable given their proximity to the 

works.  

Both defined options traverse the Northcote mooring area and therefore access to this area is likely to be 

restricted during construction.  Once construct ion of the tunnel is underway, some access to the mooring area 

could be restored , as along this section, bored tunnels will be constructed  under the seabed and therefore are 

less affected by on harbour activities .  

26.1.2  Operational Impacts  

Both the defined opti ons will increase the existing degree of severance between the residential properties to 

the west of the motorway and Shoal Bay as a result of the widening o f the existing motorway.  That said, the 

existing access along this section is already dominated by  its proximity to the motorway.  

Both defined options provide for cycle and pedestrian facilit y along the coastal edge.  The Exmouth Street 

footbridge will be lengthened and reinstated following completion of construction and will be connected to the 

cycle and pedestrian facility. This will provide access to and along the CMA via these facilities.  
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The defined bridge will result in the permanent loss of all the access discussed in Section 26.2.1  as they are 

located within the bridge footprint.  For the define d tunnel, access to the slipway and boat storage facility at 

Northcote is not within the permanent footprint of the tunnel and could be reinstated following construction.   

Both defined options traverse the Northcote mooring area.  The bridge alignment wil l result in the permanent 

loss of some of these moorings as bridge piles are located within the area.  Therefore, the moorings area may 

need to be relocated or reconfigured.  Notwithstanding that the mooring area would remain functional, access 

to the moor ings will be affected by the removal of the facilities at Sulphur Beach which are currently used to 

access the area.  Unless these facilities can be reinstated in an alternative location in the immediate vicinity, 

this will im pact  on the ability to easily access boats moored within the area.  

26.2  Assessment of Central Sector  

Both defined options require an extension of motorway infrastructure northwards (on reclamation of the CMA) 

into Westhaven Marina. In addition, the alignment of the defined bridge option t raverses finger berths within 

the marina. These works will impact on community infrastructure and coastal facilities within the central sector 

during both the construction phase and operational phases.  

26.2.1  Construction Phase Impacts  

The defined bridge will hav e significant impacts on the function ing  of Westhaven Marina. Westhaven Marina is 

a key part of Aucklandõs identity and is one of the largest marinas in the southern hemisphere, comprising 

1,814 boat berths and pile/ swing moorings (see Appendix A for furt her details ). Berths would need to be 

removed and/or relocated to enable the construction of bridge piers. It is likely that pedestrian access to some 

marina berths (using the existing walkways) would need to be restricted during the construction phase. Th e 

location of bridge piers has the potential to create a navigational barrier and manoeuvring challenge for 

vessels attempting to access or leave berths (see Figures 26.1  and 26.2  below). In addition there is the  

potential for marina entrances to be tempor arily blocked during construction.  
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Figure 26.1 : Westhaven Marina: Defined Bridge Option  
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Figure   26.2:   Westhaven Marina: Defined Tunnel Option  
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Should barges be used to construct the defined bridge 46 , there is potential for conflict to arise during 

construction between vessels moving within Westhaven Marina, the proposed superyacht berthage and the 

harbour , with resulting adverse effects on navigational safety. Construction of the bridge piers could involve 

up to two barges (10 - 12 m in length) per bri dge pier, each serviced by tugs and smaller vessels ferrying 

equipment between the barges and Z- Pier (where the construction site will be located). It is likely that barges 

(and associated vessels) will use the eastern entrance of Westhaven Marina to reach  bridge piers in the main 

harbour channel.  

The defined tunnel will not affect the central sector during construction as it comprises a bored tunnel beneath 

the seabed in this location , with no water based construction activities . 

26.2.2  Operational Impacts  

The op erational impacts of the defined options are discusses below.  

26.2.2.1  Viability of Westhaven Marina  

To accommodate bridge piers within Westhaven Marina , the defined bridge will likely result in the permanent 

loss of some berths, and at the very least the reconfig uration of some berthing and mooring facilities within 

the marina. There is no certainty that these can be replaced within the remaining water space areas of the 

marina. The loss of berth space and the positioning of a bridge structure through the marina h ave the 

potential to adversely affect the viability of the marina in the long - term . 

26.2.2.2  Navigation  

The defined bridge option has been designed to provide an air draught appropriate to maintain the same 

navigational clearance in the harbour channel as the AHB and maintain access to Westhaven Marina by boats of 

a height currently berthed in the marina. The navigational clearance within the marina precludes access by 

super  yachts such that they would be restricted to marina water space east of the bridge. The cur rent marina 

configuration west of the defined bridge does not provide for the manoeuvring space required to 

accommodate larger boats than those currently berthed. Without reconfiguration of the entire marina , it is 

unlikely that the air draught of the defi ned bridge would adversely affect navigation of the marina as the 

current marina configuration does not provide for boats larger than those presently using the facilities.  

26.2.2.3  Access to the CMA  

Both defined options will result in the loss of St Marys Bay beach (located west of Z - Pier) due to the 

reclamation required to accommodate widened motorway infrastructure in this location. The all tide pontoon 

(which is used to launch small boats from this location) will be retained, providing for continued access to the  

CMA. 

                                                   

46  Use of barges to construct the bridge piers within Westhaven Marina lessens the impact on navigational access through 

the marina (as o pposed to using a trestle structure to construct the bridge within the marina).   
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26.3  Assessment of Southern Sector  

Both defined options will impact on community infrastructure, coastal facilities and land during construction 

and operation  of the options . 

26.3.1  Construction Phase Impacts  

The effects of the construction phase of the defined bridge and defined tunnel options are discussed below.  

26.3.1.1  Viability of Business Areas  

The existing Z- Pier reclamation will likely be used as a base for site operations for  the construction of the 

defined options .  It could be used for a period of up to five y ears. Z- Pier is  locat ed in proximity to the 

proposed reclamation works, Cook Street connections, Fanshawe Street and busway lanes  making it a good 

construction site . As such, the existing commercial enterprises (charter boat services and Bill Fish Café) wi ll not 

be able to operate from Z - Pier during construction. The temporary loss of use of Z - Pier is common to both 

options. Should barges be used to construct the defined bridge, Z - Pier may also be required to provide 

mooring facilities for the vessels 47 . The  existing berths currently used by charter boats operating from Z - Pier 

would need to be removed to provide for the construction of stronger moorings suitable for barges. Given the 

length of the construction phase , this would potentially have a significant effect on the viability of these 

businesses  during construction .  

Construction impacts on other business areas within the southern sector will be relatively the same for both of 

the defined options. Both options  will impact on the same businesses in the so uthwest ern area  of Wynyard 

Quarter as the construction footprint associated with the Fanshawe Street general traffic and bus lanes is 

relatively the same for both options. Similarly, the construction footprint of the Cook Street connection is 

relatively th e same for both options. Whilst the alignment of the tunnel traverses Wynyard Quarter it would not  

impact on the ability for businesses to operate during the construction as it is a bored tunnel. There is the 

potential for the defined tunnel option to resu lt in ground settlement, meaning that some buildings may need 

to be  temporarily  vacated during construction.    

26.3.1.2  Access to the CMA  

Site operations on Z - Pier will restrict  public access to the CMA during construction of both defined options, 

particularly as a ccess to the public boat ramp on the western side of the Z - Pier the existing reclamation will 

need to be removed (including the public car and boat trailer parking). The boat ramp is one of the only public 

all tide boat ramps within the CBD.  

The proposed n orthward shift of motorway infrastructure and reclamation into the CMA will restrict  pedestrian 

access between St Marys Bay / Jacobõs Ladder (on the southern side of the motorway) and Westhaven. 

                                                   

47  For the purposes of this report Pier Z has been identified as the base for site operations and the mooring location for 

barges and tugs. While there are alternative location s (including basing barges and tugs on the North Shore or on the 

western edge of Wynyard Quarter), for the purposes of this assessment basing the barges and tugs at Pier Z enables a ôworst 

caseõ effects assessment of Westhaven Marina.  



 

Additional Waitemata Harbour Crossing  

 

    

Status  Final  Page 241  February 2011  

Document Reference No. NZ1 - 4074756  Form Assessment Study Report  

 

The Jacobõs Ladder pedestrian bridge over the motorway (proposed as part of the VPT Project) will not be 

available for use during construction and access along Westhaven Drive (from Wynyard Quarter) will likely be 

restricted. The Jacobõs Ladder pedestrian bridge as designed is around 100m long with an internal dimen sion 

of 3.5m width.  Any further extension of the bridge would not only result in a very long travel distance within a 

contained space, but also in that space feeling more constrained for users (because of the reduced width in 

proportion to length), thereb y compromising pedestrian amenity.  

These impacts may have adverse effect s on public access to and along the CMA.  

26.3.1.3  Access to Open Space  

It is likely that a large area of Victoria Park will be used as a construction site area for both of the defined 

options g iven that the alignment of cut and cover tunnels for both options traverse this area. This will result in 

temporar y adverse community impacts given the importance of the site as a recreational space for people who 

live and work in the CBD.  

26.3.2  Operational Phase Impacts  

The long - term  effects of the defined bridge and defined tunnel options are discussed below.  

26.3.2.1  Viability of Business Areas  

Both the defined bridge and the tunnel option will have a permanent impact on Z - Pier, with some of the Z - Pier 

reclamation per manently accommodating new road infrastructure. While part of Z - Pier will be available for 

reuse after construction, it is unlikely that the charter boat services will relocate back as this would involve 

further disruption to this business.  

26.3.2.2  Access to the CMA 

The defined bridge option will likely result in the permanent loss of the boat ramp facilities on Z - Pier as the 

location of the boat ramp conflicts with the indicative extent of reclamation required to accommodate 

additional motorway infrastructure. Wh ilst there is potential for the boat ramp to be reinstated in a different 

position on Z - Pier the usability of the ramp would likely be compromised. For the defined tunnel option it is 

more likely that the boat ramp can remain in a similar location to its c urrent position on Z - Pier as the 

reclamation required through St Marys Bay does not conflict directly with the position of the boat ramp.  

Both the defined options will increase the existing degree of severance between the residential properties to 

the sout h of the motorway and St Marys Bay as a result of the widening of the existing motorway northwards. 

That said , this environment is not particularly pristine or useable given its proximity to the motorway.  

Both defined options involve reinstatement of West haven Drive following construction. This will provide the 

opportunity to improve , or at least maintain , pedestrian and cycling linkages along this route. Such 

improvements would offer a corresponding benefit in terms of access to the CMA. Public access bet ween 

Jacobõs Ladder and Westhaven will also be reinstated after construction by extending the pedestrian bridge, 

thereby maintaining public access between St Marys Bay and Westhaven.  
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26.3.2.3  Access to Open Space  

The defined options both result in the removal of th e VPV. This will provide for improved opportunities for 

recreation within the park (e.g. longer playing fields) and improve the amenity and usability of the entire Park 

space.  

26.4  Mitigation  

In recognition of the actual and potential adverse land use and comm unity effects associated with both defined 

options, mitigation of those effects identified above are discussed below.  

26.4.1  Sulphur Beach Dinghy and Slipway Facilities  

For the defined bridge option the dinghy and slipway facilities at Sulphur Beach will need to be reinstated in an 

alternative location within the vicinity of the Northcote mooring area because these facilities provide for access 

to boats moored within the Northcote mooring area. For the same reason consideration should be given to a 

temporary locat ion for these facilities during construction of either option.  

26.4.2  Northcote Mooring Area  

For the defined bridge option any moorings within the Northcote mooring area that are lost as a result of the 

construction of bridge piers should be reinstated following construction. Temporary mooring locations should 

be provided (if required) during the construction phase of the defined bridge option.  

26.4.3  Westhaven Marina  

In order to adequately mitigate the effects on Westhaven Marina resulting from the defined bridge optio n an 

important aspect of mitigation will be to work with Auckland Council, Se a+City, the Waterfront Development 

Agency, Westhaven  Marina and the Harbour Master to develop a comprehensive plan that:  

¶ minimises impacts on the function of Westhaven Marina du ring the construction phase;  

¶ provides for the reconfiguration of Westhaven in a manner that  best utilises  the water space upon 

completion of the works; and  

¶ integrates with the wider waterfront development master plans and ACC aspirations for the waterfro nt  

area (as outlined in Appendix A ). 

Alternative bridge alignments through Westhaven could be investigated as a means of reducing impacts on the 

marina. Generally the alignment has been iterated to minimise the impacts on the marina and facilities.  

Howeve r, further design may identify some modifications.  Any such changes need to be tempered such that 

they do not result in other significant effects that the current alignment avoids.   
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26.4.4  Public Boat Ramp  

For both of the defined options a suitable alternative location for the public boat ramp at Z - Pier should be 

provided either as a temporary or long - term  solution to mitigate the effects on recreation and access to the 

CMA that would result from the loss of this facility. Should a temporary boat ramp and associ ated facilities be 

provided, a permanent facility should be reinstated on Z - Pier following the completion of construction 

(assuming a functional facility can be reinstated).  

26.5  Further Work Required  

Should one of the defined options be carried forward, the f ollowing further work is recommended:  

¶ an investigation into an alternative site (temporary or permanent) in the vicinity of the Northcote 

mooring area for dinghy lockers and slipway;  

¶ an investigation into alternative sites in the vicinity of the CBD for a temporary or permanent boat 

ramp;  

¶ a full investigation of the opportunities and issues associated with reconfiguration of Westhaven 

Marina to accommodate the bridge option; and  

¶ engagement with land owners/stakeholders including the Waterfront Development  Agency, Auckland 

Council, Westhaven Marina and Sea+City (particularly for the bridge option).  

26.6  Summary of Assessment  

The defined options both result in impacts on public access to and along the CMA (including access to marine 

facilities in coastal location s) during construction (short to medium term) and land operation (long - term) . 

Assuming that alternative temporary locations can be found for marine facilities during construction, these 

effects  can largely be mitigated. Solutions to accommodate facilities in the long - term will also be necessary to 

ensure access to recreation and the CMA is retained.  Both options will provide  access along coastal edges 

through the provision of a cycle and pedestrian way between the northern and southern sectors of the study  

area, providing for long - term accessibility to and along the CMA.  

Both defined options will have adverse effects on the existing business areas. These effects will be limited to 

the construction phase, such that the degree of effects on the viability of b usiness within the study area will be 

minimal. During construction, business will relocate.  Whilst some of these businesses may not return to the 

area on completion of the Project, other marine related business is likely to move into the area.    

During c onstruction , the defined tunnel and defined bridge options will adversely affect access to Open Space 

given that both options traverse Victoria Park. However, there will be significant benefits associated with either 

option in the long - term  as a result of the removal of  the  VPV which will increase opportunities for the use of 

the Park for recreational purposes.  
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The effects of the defined bridge option on Westhaven Marina (which is a key part of Aucklandõs identity and 

one of the largest marinas in the South ern Hemisphere) is a key factor differentiating between the options. 

There is potential for these impacts to have significant adverse effects on the function, amenity and social 

long - term  effects  of Westhaven Marina during the construction phase and in the  long - term . Construction 

works within the marina can however be carefully managed to minimise the degree of disruption. In order to 

effectively mitigate effects on Westhaven there is a need to engage with key stakeholders. The development of 

a comprehensiv e plan that provides for the reconfiguration of Westhaven in a manner than best utilises the 

available water space and integrates with the master plan and wider development plans for the waterfront 

would assist to mitigate any such effects in the long - term . 
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27.  Impacts on the Future Vision for the Waterfront  

Section 26  of this report identifies the short - term and long - term land use and community impacts of the 

defined tunnel and defined bridge.  In addition to these impacts, there are visions for the future d evelopment 

of the central , and s outhern sectors which may be affected by the options.  

Auckland is strongly defined by its harbours.  Aucklanders and visitors to the city value the coastal 

environment for its scenery and are drawn to the harbour for recreat ion. However, Aucklandõs city centre 

waterfront has few locations where people can connect to the waterõs edge, due to the operational needs of the 

port and industry and the nature of the area as a traffic - dominated environment. The relocation and 

consolid ation of these activities over the next 30 years provides opportunities to create a waterfront that is 

open and accessible to the public.  

The use of the waterfront has changed over the years in response to the cityõs growth, prosperity and 

activities.  Th is is an ongoing process and future plans for the waterfront are focussed on allowing this 

evolution to continue, while protecting the features that give Aucklandõs waterfront its identity. 

The vision for the future of the waterfront is set out in the Auck land Waterfront Vision 2040, and the statutory 

and non - statutory documents (e.g. the Wynyard Quarter Plan Changes and the Waterfront Master Plan) that 

seek to implement this vision.  The Vision is discussed in detail in Section 2.3.4 of the Existing Enviro nment 

Report (Appendix A ).  In summary, the key elements of the Vision which are particularly relevant to this Study 

are:  

¶ Redeveloping Wynyard Quarter and integrating the area with the wider waterfront and city centre;  

¶ Enabling the fishing and marine indus tries to operate and prosper;  

¶ Creating a world - class marina facility that attracts boaties and visitors to Westhaven; and  

¶ Provision of public access along the waterfront edge and the creation of a variety of new public open 

spaces.  

Figure 27.1  below shows the key elements of the Vision for the area between the AHB and Wynyard Quarter.   
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Figure  27.1 : Key Elements of the Waterfront Vision  

27.1  Wynyard Quarter  

The existing Wynyard Quarter accommodates a range of marine industries and the former T ank Farm. More 

recently it has become a destination for visitors and is used for recreation, including fishing.  As part of the 

Wynyard Quarter redevelopment proposals, an urban design framework has been developed for  the area.  Part 

of the framework is th e establishment of a network of parks, linking the area and the waterfront and creating 

precincts, areas of distinct character.  

27.1.1  Tunnel  

The defined tunnel option affects the south western edge of Wynyard Quarter, requiring the reconfiguration of 

existing r oads (Westhaven Drive and Fanshawe Street) and the placement of a vent building at the intersection 

of Beaumont Street and Fanshawe Street.  These works will require the removal of some existing facilities. 

However, these facilities represent a small part of Wynyard Quarter and the reconfigured roads can be 

integrated into the proposed vision for the area.   

Increased traffic on Fanshawe Street may present a barrier for pedestrians. However, this effect occurs under 

either option and can be mitigated throug h pedestrian facilities.  
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