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Glossary of Terms

Term Definition
Alignment The route or position of an existing or proposed motorway
Ambient A The air outside buildings and structures. It does not refer to indoor air, air in the
mbient Air
workplace, or to contaminated air as it is disc harged from a source.
The total sound existing at a specified point and time associated with a given
Ambient Sound environment. The ambient sound is usually a composite of sounds from several
sources, near and far.
Defined in Section 2 of the RM A as those natural or physical qualities and
Amenity characteristics that contribute to people

aesthetic coherence, and cultural and recreational attributes.

Archaeological Site

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

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
multi - modal harbour bridge linking Wynyard Pt to Onewa Rd

for a new two - tier,

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 9

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

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

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

Asitet hat contributes to an understanding a
history and cultures. A heritage site can be derived from archaeological,
architectural, cultural, historic, scientific and technological fields.

Immersed Tube

An underwater tunnel ¢ 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
inli

is the Additional Waitemata Harbour  Crossing.

Motorway means a motorway declared as such by the Governor - General in Council
Motorway 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 : the 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 arange 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 | 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 | 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 Shoretot 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.

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

Z- Pier 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.
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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:

1 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  ;

1 operability, including connectivity and functionality; and
1 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 a8

as follow s:

91 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

1 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.

Status Final Page 1 February 2011
Document Reference No. NZ1 - 4074756 Form Assessment Study Report



AWHC ¥
Additional Waitemata Harbour Crossing

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 Iways 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 the 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 |. 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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PARTA 8 PROJECT CONTEXT
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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:

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

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

1 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:

1 A more detailed engineering investigation of bridge and tunnel options, including both capital and
operational costs;

1 Connectivity ; and

1 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.

l1The National Infrastructure Plan identifies the AWHC as part of the

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,  National 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:

1 Planning and Engineering ;
1  Transport and Toll Modelling ; and
1  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
ounder the watero6é (tunnel), Ooover the )watero (bridge) or a c¢
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 Auck
been undertaken in recognition of the contribution that an additional crossing would make in improving the

accessibility and resi  lience of Auckland 8 s t r a n s p o riia nrarnerhat wilkt facilitate the predicted future
growth of the Auckland Region.

At the same ti me, strategies for Auckl and®6s tr aross-fphaboar net wo
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 35.

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 6Option 2Cd as tAWIC (hereafieerefarreddo as theu t MoRS alignmeatror
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.
Status Final Page 10 February 2011
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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:

1 Identifying and evaluating a  short list of crossing options (i.e. tunnels, bridges or combinations) in
terms of consentability, constructability an d operability;

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

i 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:

oTo establish the form of an additional Wai t emata Harbour
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 wusers of the public facilities. o

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

centr al question for this Study is wbe®bher AtuononebdngsihikhbeE
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.

Status Final Page 12 February 2011
Document Reference No. NZ1 - 4074756 Form Assessment Study Report



“AWHC Y

Additional Waitemata Harbour Crossing

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 Ouitline 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 Chapters 1-3 Sets out the ba ckground to the Project including previous
Context AWHC studies andthe NoRsf or t he recommen
Opt i oSetd outt he reasons why an additional harbour
crossing is required  and t he Project objectives that respond

to the identified problems

Part B: Developm ent | Chapters 4 - 10 Sets out the constraints and opportunities within the area
and Evaluation of the of the study , the development of along list of options, the
Long List of Options assessment of these options and the selection of form

options 9 a defined r oad bridge/rail tunnel and a defined
road tunnel/rail tunnel.

Part C: Form Chapters 10 - 17 Sets out the design philosophy statement for the AWHC
Development and including key assumptions, scope and standards that have
Definition 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.
Status Final Page 13 February 2011
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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.

Auckl anddés transport network is becoming increasingly constr
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 Region3 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.

I n recognition of the need to car efeliuckiand Regional GewthAStratdgy and ds ¢
(ARGSY was adopted in 1999 by al | of Auc k| aThed BREGS $Bte @& wision fos .how the Regi ond s
growth can be managed ove r the 50 years and has been reviewed and updated in 2007

The ARGS seeks a shiftin 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)

8 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

Akeyareaof Auckl andds transport network that wildl become increasi
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
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 Strateqy 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:

91 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.

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

1 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 inthe 7 :00 to 9:00 am
period 9 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 thatt 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.

Status Final Page 18 February 2011
Document Reference No. NZ1 - 4074756 Form Assessment Study Report



“AWHC Y

Additional Waitemata Harbour Crossing

2.4 Rall

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:

1 The potential for rail to connect with the rest of the Auckland rail network and provide significant
improvements in cross regional travel opportunities ;and

T Rai | 6s rapihgeland 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.

i Stage 1 - The current network upgrade program me delivering major improv ements in service
frequency and reliability across the Western, Eastern and Southern lines.

M 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.

1 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 Auckl and is New Zeal andds busiest port, handl in
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.2L,

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 Region 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 Auckiand Regional Freight Strategy , Auckland Regional Council, 2006.
19 Auckiand Regional Freight Strategy , Auckland Regiona | 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 | 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

1 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

1 Restrictions on times of tra  vel for over dimension vehicles

22 page 2, Auckland Regional Freight Strate  qy: 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 Strateqy ~, April 2010.

26 page 13, Auckland Harbour Bridge Frei ght Management Strategy , April 2010 .

Status Final Page 21 February 2011
Document Reference No. NZ1 - 4074756 Form Assessment Study Report



“AWHC Y

Additional Waitemata Harbour Crossing

In addition, h eavy vehicles also el ect not to use the single narrow | ane on t
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, it 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
0 ¢ r ohsasr b oroad dink 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:

1 Able to deliver more reliable journey times through improved connectivity, traffic separation and
increa sed capacity (Capacity) ;

1 Able to provide components which can change function to ensure the system does not fail if a
component(s) fail (Redundancy) ;

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

T Subject to a ladwern rroiphk (Bafeffy)add ur ed

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

1 Able to recover from any problems more quickly (Recovery).
The above resilience terms are defined in the Glossary .
The NZIbrgéterm 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,
ARGSand the ARLTSall 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. |t 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 residentsd perceptio
and cycling accessibility. A comprehensive summary of the national and regional strategies that are relevant to

walking and cycling is provided in the Addlitional 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 — Iking 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 Aucklandds transport network are:

1 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;

1 The subsequent increase in demand for the use of the corridor which adversely impacts on the length
and rel iability of travel times

1 An increase in demand for the Northern Busway and a desire to create a passenger transport system
that increases mode share  (including rail) ;

T Reliance on a single structrass-haf(bbaer A HBg h weeh therCBD ambh | ly e ©
the North Shore;

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

1 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:

1 Replace the AHB with a new crossing with increased capacity (ie. a single crossing e.g. the Anzac Bridge
concept or similar ); or

1 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.
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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
Act1981 ( PWA) and the Crownds | and disposal processes,
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).

Potenti al for a new o0l andmar ko

Removing the AHB and replacing it with a new single crossing, creates the opportunity for the new crossing to
become a ol andmarkdé structure much in the way that t
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.

he
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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 6valued of the bridge as part of the functic
justify its removal ont  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 , the 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 It 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 crossing or supplement 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

opportunity to create a Ol andmar ko) come at a cost similar to p
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 its 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 NZTA®6s objectives for the AWHC Project are

6To contribute to an affordabl e, i ntegrated, saf e, responsiv
Auckland Region by pro viding a cross - harbour motorway route between the CMJand 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
cyclingé.

Ki wi Rail s particul ar BPBrbjgcteaget i ves for the AWHC

0 T 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 rall 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 -har bour capacity on a single routeé

3.5 National and Regional Transport Documents

NZTAGs obj ect i v easonaladnd Begional pdich doouments . The key documents are discussed
below.

3.5.1 Government Policy Statement on Land Transport Funding 2009/10 6 2018/19

The GPS sets out the governmentoés priorities for expenditure
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:

1 Improvements in the provision of infrastructure and services that enhance transport ef ficiency and
lower the cost of transportation;
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1 Better access to markets, employment and areas that contribute to economic growth; and
1 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 t hemmiBuenteorbuiltbketter Bfsastructure 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 ARLTSIs a statutory document prepared under the LTMA. The ARLTS sets the direction forthe Re gi ond s
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 released 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 RLTSr ecogni ses that an i mportant el ement in planning for
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 6 DEVELOPMENT AND EVAUATION OF
THE LONG LIST OF OPTONS
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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 a franthé SHli REsindndeRoad WHC o b
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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