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Executive Summary
The proposed development known as Oruku Landing, on the northern side of the Hātea River
includes a conference and events centre, hotel, and apartments. The only connection between
Whangarei City Centre and this development is the existing Canopy bridge and Victoria bridge.
This study has been prepared by Beca Limited (Beca) for Whangarei District Council (WDC) to
consider whether a new bridge connection between Oruku Landing and Whangarei City Centre (“the
project”) is feasible, what benefits may be derived and provides a recommendation on a feasible and
suitable bridge location. The scope of the study excluded consideration of alternatives to a bridge e.g.
Gondola or bus link. An option to progress with no new bridge (do-nothing option) was also
considered.
The project supports the strategic direction set out by the strategic and precinct plans developed for
different areas surrounding the proposed connection. This also supports the targets set out in the
Walking and Cycling Strategy for Whangarei by providing a safe, and additional, connection for
people walking around the Hātea River.
The potential users of this connection include people accessing Oruku Landing travelling to and from
the conference and events centre, hotel and apartments from Whangarei City Centre, people heading
towards Whangarei City Centre from suburbs on the northern and eastern side of the Hātea River and
people walking or cycling the Hātea Loop. The proposed connection provides the following benefits to
potential users:
•
•
•
•
•

Increased safety for people accessing Oruku Landing
More direct access to Oruku Landing from Whangarei City Centre
Additional crossing along the Hātea Loop.
Provides for active transport modes
Supports walking and cycling as a lifestyle

The objectives of this project that have been agreed with WDC include:
• Provision of direct connectivity to the Oruku Landing development
• Improved connectivity for the community
• Improved connectivity for tourists.
To investigate and determine a feasible pedestrian and cycle bridge location an options assessment
process was undertaken. Four longlist options were developed and assessed against the project
objectives, as well as a do-nothing option. The four options are shown in the following figure.
•
•
•
•

Option 1: To the north-west of the development
Option 2: Connecting into the development
Option 3: To the south-east of the development
Option 4: At Hihiaua Park and connecting with Pohe Island.
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Long list Option 2 was identified as the preferred option to be taken forward to be further developed
and analysed at the shortlist stage. This was because the bridge provided a direct connection into
Oruku Landing, meeting the key objective of the project, whereas options 1, 3 and 4 did not provide
direct access to Oruku Landing.
Three shortlist options were developed which were variants of Long list Option 2. The three shortlist
options are shown in the following figure and included connections into the western (option 1), central
(option 2), and eastern (option 3) areas of Oruku Landing.

The three shortlist options, and the do-nothing option, were assessed using a Multi Criteria
Assessment (MCA) tool and were assessed against a set of 13 criteria with measures for each
criterion identified. The criteria covered environmental, cultural, socio-economic, movement,
construction, and cost considerations. Each criterion was qualitatively scored by technical experts and
then challenged at an MCA workshop.
A Hui with Hapu representatives of Te Parawhau, Ngati Kahu O Tongare, WDC, Beca and the
Cultural Impact expert for the Oruku Landing project was held on Wednesday 27 October. Support for
the selection of Long List Option 2 was received. While no specific differentiation based on Cultural
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1

Introduction

This feasibility study is for a proposed shared walking and cycling connection between Whangarei
City Centre and a new development at Oruku Landing and the northern side of Hātea River. The
proposed connection is shown in Figure 1.1.
Figure 1.1 – Proposed Oruku Landing development and Bridge connection to Whangarei City Centre (source:
Northland Development Corporation)

This study has been prepared by Beca for WDC to consider whether a new bridge connection
between Oruku Landing and Whangarei City Centre (“the project”) is feasible and provides a
recommendation on a feasible and suitable bridge location, or whether doing nothing is feasible and
preferred.
The project forms part of the wider development that is being undertaken at the Oruku Landing site
which includes a conference and events centre, hotel, mixed use building and apartments. The
conference and events centre will be able to hold events with a maximum capacity of 1,000 people.
There is also proposed to be 20 riverfront apartments and five retail outlets.
In parallel to this study, initial design work has been undertaken on the concept design of a bridge.
The findings of this work are contained in a separate concept design report for the bridge.
This Feasibility study seeks to address the issue of connecting people in the city centre with the
conference centre and other development on Oruku Landing. The current access to the site where
this development is planned is constrained and may cause issues for some people. There are
currently walking and cycling facilities but these are not ideal for moving lots of people at once. There
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is also a bus service that runs down Riverside Drive however this is also not suitable for moving lots
of people. This is shown in Figure 1.1.
The study also reviews the benefits of the connection to commuters, recreational users, and tourists
by providing an additional connection across the Hātea River. This connection would provide a
suitable alternative for residents heading to Whangarei City Centre from the suburbs on the northern
and eastern side of the Hātea River and provide a connection for a shorter loop of the existing Hātea
Loop route (shown in Figure 1.1).
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2

Strategic Context

2.1 The Whangarei Context
Since 2010, Whangarei’s population has grown by 17,100 from 81,200 in 2010 to 98,300 in 2020.
Growth projections from the Whangarei District Growth Strategy projected the growth in Whangarei’s
population to be 21,600 from 98,300 in 2020 to 119,900 in 2051.
Whangarei City Centre is a large area covering approximately 170 hectares made up of a retail
centre, the waterfront, large pockets of retail trade, a civic area, large format retail sites, an events
centre, green spaces, and natural features. Businesses are spread widely across the city centre,
which creates fragmented connections and issues between these areas. Very few people live in the
city centre, but a third of the people that are employed in the Whangarei District, work in the city
centre. During the weekdays, it is busy and bustling, but the night-time and weekends are generally
much less active.
There is a population of 8,600 people (Census 2018 Statistical Area 2) living on the northern and
eastern side of the Hātea River that this project would benefit by providing an alternative connection
into the city centre. There are also 1,000 people who currently live in the Whangarei city centre area
who could also benefit from this project. There is also the possibility that a new connection would be
utilised by some of the 8,400 people that live in the suburbs surrounding the city centre. There are
9,300 people who work in the city centre. Figure 2.1 shows the populations of each of the Census
Statistical Area 2 areas surrounding Whangarei City Centre and key areas that may use the new
connection. Additionally, the central area has recently been rezoned to encourage residential living in
in the CBD and Hihiaua Peninsula areas.
Figure 2.1 – Population of Statistical Area 2 areas around Whangarei City Central (Census 2018)

Figure 2.2 shows all the areas surrounding Whangarei City Centre and how many people travel into
this area for work or education on a daily basis. This figure shows that there are over approximately
1,500 people who live on the northern and eastern side of the Hātea River who travel into Whangarei
City Centre daily for employment or education. A small portion of these people currently access
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Whangarei City Centre using active modes and may utilise this new connection for access into this
area.
Figure 2.2 – Number of people entering Whangarei City Centre from the surrounding Statistical Area 2 areas
(Census 2018)

2.2 Oruku Landing Development
The development at Oruku Landing includes a conference and events centre, hotel, apartments,
public plaza, bars, and restaurants. The civic component of this development is the conference and
events centre. This is a multipurpose theatre and events centre capable of accommodating up to
1,000 people with a variety of conference and entertainment modes.
The conference and events centre is located on the eastern side of the site, bounded by both
Riverside Drive and the Hātea Loop. This will allow the main space to be used in a range of
configurations, including as a conference venue, trade show, performance space and festive
occasions. The western end of the building includes a double height canopy that projects into the
public plaza defining the main entry, with the main access being off the new plaza.
There will be also be 20 riverfront apartments, a hotel, five retail outlets and a boardwalk that
connects into the Hātea Loop and provides an outlook over the Hātea River and back towards the
Whangarei City Centre as well as other amenities.
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2.3 Walking and Cycling in Whangarei
Travel in the Whangarei District is currently dominated by private vehicle trips. In 2018 around 75
percent of all journeys to work were made by private vehicle or company vehicles, compared to
around 69 percent of all journeys to work for New Zealand. In Whangarei, around 1 percent of
journeys to work are cycling journeys and around 4 percent are walking.
There are 35.3km of cycleways in the Whangarei District. Of the 35.3 kilometres of cycleways in the
Whangarei, 16.7km are separated cycleway or shared paths and 18.6km are on-road cycleways.
Figure 2.3 and Figure 2.4 show the current and proposed walking and cycling networks around
Whangarei.
Figure 2.3 – Current walking and cycling network in Whangarei (Viastrada, 2021)
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Figure 2.4 – Proposed walking and cycling network in Whangarei (Viastrada, 2021)

There are currently links from Riverside Drive into the city and around Pohe Island towards the Town
Basin. There are proposed improved connections along Riverside Drive, through the town basin and
Whangarei City Centre which will help people connect to the proposed bridge. These will help to
connect the overall walking and cycling network between the city centre and outer suburbs.
The proposed connection also links into the Hātea Loop which run alongside the Hātea River and
connects at the Te Matau ā Pohe bridge and Victoria Canopy Bridge. The walkway connects the
Town Basin, William Fraser Memorial Park, Kotuitui Whitinga, Clapham’s Clocks, Reyburn House
gallery, Riverbank Theatre, Waka and Wave Millennium sculpture. The entire loop is accessible for
walking, running, cycling, mobility aids, scooters, and push chairs.

2.4 Potential Connection Users
The demand for the proposed connection is likely to come from a number of users, which include:
•
•
•
•
•
•

Conference and events centre at Oruku Landing (1,000 people maximum capacity)
Apartments and hotel
Retail outlets
Commuters
Recreational users
Tourists.

Demand will be greatest when there are events on at the conference centre however it can be
assumed that a large number of people will head to the conference centre by private vehicle.
Residents of the apartments and hotel guests may also be constant users of the proposed bridge to
connect between the development and Whangarei City Centre. It is unlikely that all the trips made will
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be walking or cycling trips, however with the proposed connection they may make a greater
proportion of their trips by walking or cycling.
Demand from commuters/recreational users/tourists may not be very high however the proposed
connection will provide an alternative route for people heading from the northern and eastern side of
the Hātea River toward Whangarei city centre. Recreational users and tourists may choose to use this
connection as an alternative on the Hātea Loop or other walking or cycling trips they may be making.

2.5 Whangarei District Council Strategic Plans
2.5.1 Whangarei City Centre Plan 2017
The Whangarei City Centre Plan (WCCP), prepared by WDC, is structured around key outcomes for
the City Centre. This plan identifies transformational moves which are the fundamental changes that
assist in delivering the key outcomes. The WCCP encompasses the wider Whangarei City Centre
area and the waterfront along the eastern side of Hātea River.
The key outcomes and transformational moves are supported through a design-led process which
has used the knowledge of the business community and building owners, as well as expertise from
WDC.
The WCCP informs future land use planning through the District Plan. It identified future projects and
outlines where more detailed design thinking is required. Fundamentally, the WCCP presents a
common vision for the City Centre, shared by WDC, the community, business owners, landowners,
and potential developers.
The key outcomes of the WCCP include:
•
•
•
•
•

Experience
Connectivity
Living
Employment and Education
Design.

The key transformational moves of the WCCP include:
•
•
•
•
•
•
•

City Core
Movement Networks
Strategic Sites
Inner City Living
Quality Design
Waterfront
Entranceways.

The WCCP identifies the Oruku Landing site as a strategic development site to be a catalyst for
change in the City Centre. In addition, it is located within the Waterfront Precinct of which the WCCP
identifies WDC’s intent to maximise the use of the waterfront as a key destination and focus for
redevelopment.
2.5.2 Whangarei City Centre - City Core Precinct Plan 2019
The City Core Precinct Plan (CCPP), prepared by WDC, contains recommendations for the public
realm and open spaces and for all forms of circulation. It aims to reshape how residents and visitors
experience the city core by placing greater emphasis on the quality of the urban environments. By
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improving the streets to better accommodate different modes of transport, increasing the quality of
street and open space design, insisting on the quality of new development, and promoting health and
social inclusion through investment in the public realm, among many other measures, the city core
can be rediscovered as a place to visit, work, live and shop.
The city core provides the opportunity for signature developments that will reflect and highlight
residential and employment opportunities to the residents of Whangarei and beyond. The CCPP will
ensure that development throughout the area is coordinated, both functionally and aesthetically, to
ensure that it operates well, is an attractive and supportive environment for residents, employees and
visitors and addresses its close relationship to the surrounding environment. In respect of its
importance, the CCPP will provide the foundation for an iconic civic presence that both reflects and
integrates into the broader community.
This will all be achieved through excellence in both urban design and architecture. The plan presents
a conceptual representation of development and outlines land use, streetscape components, urban
design, and key projects.
The CCPP will be a key document used to inform future projects, public space improvements,
infrastructure, and the Whangarei District Plan.
2.5.3 Hihiaua Precinct Plan 2015
The Hihiaua Precinct Plan (HPP) outlines WDC’s strategic direction to manage growth and
development from 2015 for the following 20-30 years. Precinct planning is a tool to consider an area’s
development potential and coordinate efficient delivery of key infrastructure, land use planning and
community services. The HPP envisaged that this will be progressively implemented through a plan
change and through partnerships between the public and private sectors, community groups,
business owners and landowners. Since its inception, a plan change has rezoned land within the
Hihiaua Precinct from Town Basin and Business 2 zones to Open Space, Waterfront and Mixed-Use
zones enabling increased mixed-use development include open space, commercial and residential
uses.
Over time, as light industrial activities relocate to other appropriate sites, vacant land is expected to
be redeveloped to create a vibrant and attractive inner city residential mixed-use precinct. Objectives,
policies, and rules in the District Plan along with the change of land use zoning provides opportunities
for residential/mixed use activities to establish in the precinct and create an integrated open space
network.
The Hihiaua Precinct is currently predominantly comprised of light industrial servicing and commercial
activities. However, among these uses there is an eclectic mix of activities including
cultural/entertainment activities, offices, education, medical services, retail, and residential uses. Light
industrial uses include automotive repairs, marine-related industries, warehouse, small-scale,
manufacturing, and commercial uses such as professional offices and retail. Other land use activities
include a medical centre, dentist, storage facility, theatre, Art Trust museum, lunch bar/café, gym,
pub, play centre, professional offices, and residential dwellings.

2.6 Strategic Alignment
2.6.1 Northland Regional Land Transport Plan
The Northland Regional Land Transport Plan (RLTP) 2021 prepared by Northland Regional Council
(NRC) sets out the strategic priority and investment for transport across each region in New Zealand.
There are four ten-year priorities from the Northland RLTP that relate to this project. They are:
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• Reducing transport related deaths and serious injuries
• Economic and tourism development
• Provide people with better transport options and consider the needs of the transport
disadvantaged (including transport choice in rural communities)
• Future proofing and long-term planning.
2.6.2 Northland Walking and Cycling Strategy
The Northland Walking and Cycling Strategy, prepared by NRC, was developed to help guide the
direction and investment into walking and cycling across the region. There are four strategic
outcomes in the strategy that relate to this project, these are:
•
•
•
•

Developing appealing and cohesive walking and cycling networks that connect Northland
Growing walking and cycling participation and promoting Northland’s coastal point of difference
Improving community wellbeing including creating economic opportunity
Ensuring walking and cycling infrastructure, and its use, is sustainable.

2.6.3 Whangarei Long Term Plan 2021-2031
One of the key strategic priorities outlined in the Whangarei Long Term Plan is transport. Within this it
is acknowledged that there is a need to provide suitable alternative transport options for people.
Walking and cycling is one of the keys to this and this project aligns with this by providing an
alternative option for many people and opening up walking and cycling opportunities into the future.
The proposed connection will help to support a suitable alternative for people walking and cycling in
the area and to the city centre.
2.6.4 Whangarei District Plan
The District Plan regulates land use development within Whangarei, enabling varied uses and
intensities of development through district plan zoning. District Plan objectives, policies and provisions
can be used to determine the potential future demand this project may see with changing land use
enabled through zoning provisions throughout the city centre. The land on the southern side of Oruku
Landing is currently a generally light industrial (business) environment. Zoning in the area includes
mixed use, waterfront, and open space zoning which enables a mix of uses to establish in the area.
To the west of this area, land is zoned for mixed use, city centre, waterfront, and open space, with the
city centre zone enabling more intensive development. A key objective of the District Plan is to
promote active transport by facilitating cycle and pedestrian connectivity within new subdivisions and
developments and, where appropriate, to existing developments, reserves, or other public spaces.
2.6.5 Whangarei City Core Precinct Plan
The CCPP aims to enhance the experience people visiting or entering the city centre. The key areas
of this are to improve the pedestrian environment, changing the city centre environment towards
mixed use and enhancing the green and open spaces and creating green corridors. With this change
it can provide connections that people want to use as active mode corridors that connect to the Oruku
Landing bridge and Whangarei City Centre. The key drivers that relate to the proposed connection
include:
•
•
•
•
•

Reinforce easy navigation
Nurture the city core character
Encourage active edges
Ensure connections
Develop a quality public realm.
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2.6.6 Whangarei Walking and Cycling Strategy
The Whangarei Walking and Cycling Strategy outlines the ways in which the WDC wants to increase
walking and cycling participation across the city. This project can help encourage more people to walk
and cycle as a transport mode, and for recreational purposes, contributing to a healthy and vibrant
community and growing economy.
The key goals of the Walking and Cycling Strategy that relate to this project include:
• A safe and connected urban walking and cycling environment
• More people walking and cycling, more often
• A destination where walking and cycling is a lifestyle.
2.6.7 Hihiaua Precinct Plan
The HPP directly affects the area that the bridge will connect into on the Whangarei City Centre side
of the Hātea River. Currently on the Whangarei City Centre side of the Hātea River is a school,
culture centres and an arts precinct. HPP outlines the future land use this area is expected to have
and what this may mean for people who may reside there or use the area. The plan does not specify
any connections across the Hātea River; however, the need will only grow with changing land use. In
the short term the connection will provide access to the cultural centres and industrial areas, however
in the long term it will change to providing a connection that will provide access to the mixed-use
precinct area and cultural centres.
2.6.8 Summary
A connection between Whangarei City Centre and Oruku Landing development would have a wide
range of benefits that involve the city centre, waterfront, new development, and the wider community.
The key takeaways from the strategic alignment are:
•
•
•
•
•
•
•
•

Will help to improve pedestrian and cyclist safety
Provides an improved connection across the Hātea River
Provides for alternative transport modes
Nurtures the city core and Hihiaua Precinct
Supports walking and cycling as a lifestyle
Makes Whangarei a destination for walking and cycling
Will contribute towards developing a quality public realm
Future proof a transport connection to support future development and long-term planning.
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Methodology, Project Objectives and Assumptions

3.1 Methodology
The methodology for undertaking the options assessment is summarised below:
1.

Project Objectives: Development and identification of project objectives, agreed with WDC.

2.

Assumptions: Identification of assumptions to be adopted through the development of options
and the assessment process.

3.

Long list option development: Development of four long list options providing a connection
across the Hatea River.

4.

Long list assessment: the four long list options were assessed against the project objectives to
determine a preferred alignment to further develop and take forward to a shortlist assessment.

5.

Short list option development: The preferred long list option was developed into a short list of
options which included do nothing and three bridge variant options connecting into Oruku
Development.

6.

Short list assessment: A Multi Criteria Assessment (MCA) tool was adopted to assess the short
list options. 13 criteria were developed that covered environmental, cultural, socio-economic,
movement, construction, and cost considerations. The three options were assessed and
qualitatively scored against the criteria by technical experts.

7.

MCA Workshop: An MCA workshop was held on October 8th 2021 with technical experts, WDC
and cultural design advisors to challenge the scoring and assessment undertaken.

8.

Hui: A hui was held on October 27th, 2021.

9.

Preferred Option: Following the MCA assessment, workshop and hui, a preferred outcome was
identified.

10. Sensitivity analysis: consideration was given to whether the preferred option would change if
the assumptions made in the MCA were to change.

3.2 Objectives
The three project objectives that were set for the project by Beca and WDC at a workshop held on 8
October 2021 (see Appendix A) are:
• Provision of direct connectivity to the Oruku Landing development
• Improved connectivity for community
• Improved connectivity for tourists.
These objectives have been used to assess the longlist options and inform the shortlist options that
were assessed.

3.3 Assumptions
The following assumptions were used to develop and evaluate the long list and short list of options.
Further assumptions made within the options assessment are outlined in the Multi Criteria
Assessment (MCA) commentary in Appendix A.
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• The longlist and shortlist assessments were both qualitative
• Assessment is only based on current facilities, not planned infrastructure (apart from where
stated in criteria) or services (e.g. additional car parking provision or changes to current bus
services)
• Minor improvements to any new connections between Oruku Landing and Whangarei City
Centre (e.g. footpath improvements, street lighting)
• Short list options are indicative, and the final decision may change during further design stages
• Estimates of future demand or mode shift due to the crossings are not calculated, though
demand is considered qualitatively.
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4

Option Development

4.1 Extent of Potential Connections
The potential extent that this connection will lie within is shown by Figure 4.1. The connection will lie
between Whangarei Marina to the north-west and Riverside Park to the south-east. The extent of
potential connections was guided by the objectives and current infrastructure. There is no need for a
bridge further north due to the existing infrastructure and the southern extent falls at the tip of the
Hihiaua peninsula.
Figure 4.1 – Extent of the connection between the city centre and Oruku Landing

4.2 Type of Bridge
Two types of bridges that were considered for the proposed connection are a bascule bridge or a
swing bridge:
• Lifting bridge: A bascule bridge is a type of movable bridge in which a span rotates vertically
about an axis at one end of the deck.
• Swing bridge: A swing bridge is a type of movable bridge that has as its primary structural
support a vertical locating pin and support ring, usually at or near to its centre of gravity, about
which the turning span can then pivot horizontally.
A swing span bridge will take out a large extent of marina space adjacent to the bridge when it opens,
and it will require a balancing back span. Considering these factors, a swing bridge has not been
considered further and all bridge options have been assumed to be a lifting bridge.

4.3 Do Nothing Option
The Do-Nothing option means using the existing infrastructure along the Hātea River (Canopy Bridge
or Victoria Bridge) as the key route for people to take between the development and the city centre.
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This may also mean the continued use of the public transport route that runs down Riverside Drive
from the city centre.
This option also means no upgrade to any of the existing infrastructure between the city centre and
Oruku Landing development site (e.g. additional car parking provision) and no increase or additional
bus services introduced to meet demand or take people from a specific location to the development.

4.4 Longlist of Options
Four potential pedestrian and cycle bridge options were identified as shown in Figure 4.2. All options
comprise a bridge that is suitable for all active modes. It will be consistent with guidelines for shared
path widths to ensure any conflicts between cyclists and pedestrians are minimised. It will also
minimise gradients to ensure it is suitable for all ages and abilities.
It was agreed with WDC that the scope of options to be considered would exclude alternatives to a
bridge, including a gondola, bus link, improved Park and Ride options, etc.
The long list options are as follows:
•
•
•
•

Option 1: Bridge to the north-west of the development
Option 2: Bridge connecting into the development
Option 3: Bridge to the south-east of the development
Option 4: Bridge at Hihiaua Park and connects with Pohe Island.

Figure 4.2 – Longlist options along the Hātea River

The following assessment is made against the four options with reference to the project objectives:
4.4.1 Longlist Option 1: Bridge to the north-west of the development.
A pedestrian and cycling bridge in this location would not provide a direct connection between the
development and the city centre. This is also the shortest distance across the Hātea River. It would
cause significant operational issues for the Town Basin Marina and impact on key marina assets and
provides only marginally shorter route than via the Canopy Bridge. This location is just to the east of
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the waterfront precinct and just to the west of Reyburn House Art Gallery on the city side of the Hātea
River.
4.4.2 Longlist Option 2: Bridge connecting into the development.
A pedestrian and cycling bridge in this location would provide the best connection for people
accessing Oruku Landing. This is the only option that connects directly into the development which
means it would be the best link for all the land uses that have been planned as part of the new
development. This connects well with the city centre, Hihiaua precinct area and waterfront area and
will provide some benefit to future development in the Hihiaua Precinct connecting with Pohe Island.
4.4.3 Longlist Option 3: Bridge to the south-east of the development.
A pedestrian and cycling bridge in this location would connect Riverside Park on the north side and
Hihiaua Park on the south side of the Hātea River. This would provide an adequate connection to the
conference centre; however, it does not support the remainder of the development as well. This
connection also provides an alternative turnaround for the Hātea Loop, being around the midpoint
between the two existing bridges that connect the loop across the Hātea River. It will support future
development in the Hihiaua Precinct with connection to Pohe Island
4.4.4 Longlist Option 4: Bridge at Hihiaua Park and connects with Pohe Island.
A pedestrian and cycling bridge that connects the bottom of Hihiaua Park to Pohe Island. This
provides a better connection between Whangarei City Centre and Pohe Island. This would be the
greatest distance for people connecting from Whangarei City Centre to the Oruku Landing
development. This connection would provide a connection to the education, recreation, and cultural
areas in the Hihiaua precinct.

4.5 Longlist Review
Longlist options 1, 3 and 4 were discounted from further consideration due to the lack of alignment
with the main objective of this project as they do not provide a direct connection for people accessing
the Oruku Landing development from the city centre. None of these options connected directly into
the Oruku Landing development site, therefore they did not meet this objective.
Further, Longlist option 1 was not considered as there are two existing bridges, Victoria Bridge and
Victoria Canopy Bridge, which provide suitable alternatives to this location. This location is also an
issue due to the marina operations being directly affected. This option did not contribute toward the
two other objectives as the existing bridges already serve the purpose of a suitable connection for the
community and tourists.
While Longlist option 3 does not directly connect to the Oruku Landing development, it meets the two
other objectives of providing a suitable connection for the community and tourists as it will provide an
alternative connection for people heading into Whangarei city centre or walking around the Hātea
Loop or along the Hātea River.
Longlist option 4 is a good option for a future connection between Pohe Island and the Hihiaua
Precinct and then to the City Centre, however it would not be an effective connection to or for the
Oruku Landing development. This option provides a suitable connection for the community by
connecting Pohe Island and the Hihiaua Precinct.
Longlist option 2 was taken forward due to the direct connection it provides to Oruku Landing and
because it provides a suitable connection for the community and tourists providing an alternative
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connection for people heading into Whangarei city centre or walking around the Hātea Loop or along
the Hātea River.

4.6 Shortlist options
Long list option 2 was further developed into three different pedestrian and cycle bridge options for
the shortlist as shown in Figure 4.3.
All three of the shortlist options connect directly into Oruku Landing and have been developed from
Option 2 of the longlist, as follows:
• Shortlist Option 1: At the western end of the development. This bridge option is close to the
apartments. This is the shortest bridge option out of the three bridge options.
• Shortlist Option 2: In the centre of the development as part of the development. This bridge
option is close to the plaza area.
• Shortlist Option 3: At the eastern end of the development providing. This bridge option is
close to the conference and events centre. This is the longest bridge out of the three shortlist
options.
Figure 4.3 – Shortlist bridge options
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5

Option Assessment

5.1 Assessment Criteria
The following criteria were used to assess the shortlist options as part of analysis to reach a preferred option (Table 5.1). Each of these criteria were
assessed qualitatively and equally, with no weighting applied.
Table 5.1 Assessment Criteria

Objectives
Criteria
Environmental

Cultural

Provision of direct connectivity to the Oruku Landing development.
Improved connectivity for commuters and recreational users.
Improved connectivity for tourists.
Significant ecological areas

Extent of effects (including during construction):
·Significant indigenous flora
·Significant habitats of indigenous fauna
·Indigenous biodiversity
·Stream / waterway and marine ecology

Natural Hazards

Sustainability and resilience risks (coastal hazards, inundation
areas, climate events)
Refer to section 5.3 below

Cultural/Mana Whenua
Historic heritage

Extent of effects on:
·Sites and places of valued heritage buildings, scheduled trees
(with heritage value) and places.
·Sites and places of archaeological value.
·Sites and places of European cultural heritage
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Socio-Economic

Socio-Economic

Property

Consider:
·Scale of public / private land (m2 / number of properties / special
status of impacted property)
·Impact to marina property and boat sheds

Land Use integration

To what extent will the option impact on the future development of
land in relation to integration with the existing and future land use
scenario (including any planned development or surrounding zoning
changes that enable future development).
To what extent does the option support a quality urban environment,
particularly relating to:
·Place making (context and planned place making considerations.
An inviting, pleasant, and high amenity public realm)
·Legibility
·Connectivity and proximity
·Accessibility

Urban Design

Safety

Impact on, use, connectivity / accessibility in relation to:
·Employment
·Communities
·Shops / services / other community and cultural facilities /
‘attractors’
·Severance
·Scale of effect on existing community facilities and open space
·Public access to the coast, rivers and lakes
·School
·Economic
Extent of safety effects on users.

Transport economic benefits

Travel time benefits for users.

Impact to boat users/marina navigation

The extent to which the option maintains functionality of marine
space and impacts boat users.
Construction impacts on people and businesses regarding:
·Traffic & noise
·Recreational users of the loop

Social Cohesion

Movement

Construction

Construction impacts and constructability
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Cost

Capital
Operational

·Earthworks related effects including dust
·Quality of life and amenity
·Economic impacts on businesses / community / town centres
·Impact on Marina users/boat users
Constructability opportunities and constraints.
Level ($, $$, $$$) of
·Carbon cost
·Property purchase cost
·Capital cost
·Operational cost
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The need to remove or relocate marina moorings on the city side of the Hātea River, operated by the
Whangarei Harbour Marina Management Trust, is possible for any of the bridge options. Whangarei
Marina are a key stakeholder who should be continued to be engaged with throughout the project
development and consenting process.
A Hui with Hapu representatives of Te Parawhau, Te Kahu o Tongare, WDC and the Cultural Impact
expert for the Oruku Landing project was held on Wednesday 27 October. Support for the selection of
Long List Option 2 was received. While no specific differentiation based on Cultural values / Impacts
was identified between the short list options, more detailed information was needed to inform this
assessment. If project funding is confirmed a full Cultural Impact Assessment will be necessary, and
that is the most appropriate mechanism to explore the impacts of the short list options.
Further consultation and engagement with Hapu, key stakeholders, affected parties and the wider
community is recommended as the project progresses, particularly through any resource consent
process.

5.4 Land and Property Issues
The key land and river uses that surround the areas where the bridge may be located include Oruku
Landing, WDC open space, private boatsheds, Whangarei Marina moorings, the waterfront precinct,
as well as the commercial, retail, cultural, education and recreation land uses in the Hihiaua Precinct.
The main property constraints include the private boatsheds on the northern side of the Hātea River,
which site adjacent to the Oruku Landing site at both ends, the private elements of the Oruku Landing
Development and Whangarei Marina moorings on the city side.

5.5 Multi Criteria Analysis (MCA) of Short-listed Options
The MCA workshop was undertaken on Friday 8th October between the Beca project team and WDC
and considered four options, these included the three bridge options from the shortlist options and the
Do-Nothing option. The MCA table was pre-populated by the SMEs from Beca and were challenged
in the MCA workshop by WDC. Summary notes of the workshop are contained in Appendix A and a
sensitivity analysis is provided in Appendix C..
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5.6 Shortlist Assessment
The assessment of each option against each criterion is included in Appendix A and summarised below.
5.6.1 Do Nothing
The Do-Nothing option does not provide the opportunity for the planned integration of Oruku Landing to the
City Centre and Hihiaua Precinct. The Oruku Landing development will become an isolated spot without the
connection. This option misses the opportunity to improve and further activate the Cityside riverbank. It
negatively impacts legibility, connectivity, and accessibility by not providing an opportunity to improve the
existing facilities. This option will have no impact on the social cohesion opportunities that exists.
This option exposes cyclists and pedestrians in high pedestrian zones around Quayside shops, including
narrow paths on either side of the Canopy bridge. It will require cyclists and pedestrians to travel further to
cross from Oruku development (1.3km between the carpark on the southern side of the Hātea River and the
Oruku Landing development). Conversely this option has no impact on marine navigation and safety.
Do Nothing has no impact on property. It also has no construction requirements or cost associated with it as
there are no upgrades to existing facilities or services included as part of this option.
5.6.2 Western Option (Option 1)
The western option provides better integration into the city centre and waterfront land uses and potential
future development in these areas. This option provides a more direct connection to employment and social
attractors in the city centre. This option improves urban design outcomes against all measures which
includes place making, legibility, connectivity, proximity, and accessibility.
The western option is the shortest bridge and proximity to city centre is the best. This option still has some
conflict between pedestrians, cyclists, and vehicles with the carpark on the southern side of the Hātea River.
This option requires cyclists and pedestrians to travel the shortest distance (0.2km between the carpark on
the southern side of the Hātea River and the Oruku Landing development). This option has marginally less
impact on navigation into the swing moorings opposite the Oruku site as it is upstream of most of these.
This option would require the removal of mangroves that are adjacent to Reyburn Art Gallery which have
already been approved for removal through a separate resource consent.
The western option will likely impact access to the boat shed on the western side of the Oruku site and will
impact Whangarei marina property (moorings and dinghy pontoon) requiring their relocation or removal. The
abutments of the western option have the potential to encroach into the proposed mixed-use building on the
Oruku Landing site or require reclamation to accommodate the abutment. The nearest historic heritage site
is Reyburn House, approximately 100m northwest from the city side of this option. The nearest
archaeological site is Oruku Pa, approximately 100m northwest from the landing side of this option.
However, these sites are not directly affected by the option. The area directly north of the Oruku Landing site
has been identified as a waka landing site.
5.6.3 Central Option (Option 2)
The central option provides a balance between integration with the city centre and Hihiaua Precinct. This
option links directly into the plaza planned for Oruku Landing providing a better connection to the plaza and
events centre. This option improves urban design outcomes against all measures which includes place
making, legibility, connectivity, proximity, and accessibility.
The central option provides suitable proximity to city centre for pedestrians and cyclists. This option removes
marginal conflicts between pedestrians, cyclists, and vehicles from the carpark and increases the perception
of safety due to open space around the landing area on the city side. This option requires cyclists and
pedestrians to travel the shortest distance to reach the Oruku Landing development (0.2km between the
carpark on the southern side of the Hātea River and the Oruku Landing development).
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This option will not impact any boat sheds, however, will have the greatest impact on Whangarei marina
property (moorings) and would restrict space for new berths at the Oruku site. This is because vessels
passing through the central navigation span would have difficulty manoeuvring into berths close to the
bridge.
5.6.4 Eastern Option (Option 3)
The eastern option provides better integration with the future Hihiaua Precinct and the proposed catalyst
project. However less weighting is given to this future development than that of the city centre area, therefore
a lesser positive impact than the western and central options. With regard to social cohesion and access to
social attractors, this option provides better connectivity to education, recreation, and cultural uses within
Hihiaua Precinct. However, with more weight given to the city centre attractors this option has a slightly less
positive impact than the western and central options.
This option would improve connectivity, but its distance from the city centre and marina basin would not
significantly help improve legibility, connectivity, and proximity. It would have no effect on ‘Place Making’ of
existing activity centres such as the marina basin. It also has the disadvantage of arriving at the plant room/
service area of conference and event centre within Oruku Landing, missing opportunities to maximise the
vibrancy of the proposed plaza.
This option removes marginal conflicts between pedestrians, cyclists, and vehicles compared to the western
carpark which lands in the carpark. This option has an increased perception of safety due to the open space
around the landing area on the city side. This option requires cyclists and pedestrians to travel slightly longer
than the Western and Central options to reach the Oruku Landing development (0.3km between the carpark
on the southern side of the Hātea River and the Oruku Landing development). This option has the
disadvantage that all vessels in the marina and future Oruku berths will need to navigate past the bridge as it
would be downstream of all moorings. This is compared to the other bridge options where some vessels will
be moored downstream of the bridge.
This option may be able to avoid or have lesser impacts to Whangarei marina property (moorings) however
is likely to impact accessibility to the western most boat shed on the eastern side of the Oruku site.

5.7 Preferred Option
Following the MCA workshop both the Central and Eastern options were identified as feasible bridge
locations to provide a connection between Whangarei City Centre and the Oruku Landing development.
The western option was not preferred due to a combination of constraints identified at the western end of the
Oruku Landing site, including:
• The proximity of the proposed mixed-use building to the site boundary and bridge construction
requirements would likely require reclamation of the coastal marine area (CMA) to accommodate
bridge abutments and provide access to construct the bridge without impacting the mixed-use
building.
• Reclamation is generally sought to be avoided and at this location within the CMA is expected to result
in significant adverse effects due to impacts on and proximity to the waka landing site and adverse
effects on associated cultural values.
• Noise and lights from the operation of the bridge would likely impact residents of the proposed
apartment building.
• Access for maintenance of the bridge would be more difficult due to the proximity of surrounding
buildings and the requirement to access land owned by the Northland Development Corporation.
The do-nothing option is a feasible option; however it is not preferred as it does not provide the benefits that
a bridge option provides.
Both the central and eastern options could be explored in more detail and progressed through to consenting
if funding is approved. The benefits and disbenefits of each option are summarised in Table 5.3.
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6

Conclusion – Summary of Recommendation

The Feasibility Study for a bridge connection between Oruku Landing development and Whangarei City
Centre has concluded that both the Central (Shortlist option 2) and the Eastern option (Shortlist option 3) are
feasible pedestrian and cycle bridge location options that could be progressed to resource consenting if
funding is approved.
This was concluded after a longlist process that meant four long list bridge location options along the Hātea
River were refined to three shortlist options that connected directly into the Oruku Landing development.
These three shortlist options were analysed through the MCA process to determine a preferred or feasible
option. Both the Eastern and Central options were found to be feasible and preferred options. Both options
would need to be explored further in more detail considering design refinement, constructability, and staging,
and be subject to consultation with Hapu, key stakeholders and affected parties.
As the design for the bridge is similar for both preferred options there is the chance to move the location of
the bridge to find the optimal location around either the Central or Eastern option.
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Appendix A - Option Workshop / Multi Criteria Assessment
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Sensitivity Analysis
The outcomes of the MCA were based on the assumptions made and outlined in section 3.2. If any new
assumptions were introduced, or assumptions changed over time, it is possible the outcomes of the MCA
would vary, including the possibility that any bridge option may not be viable. Should these assumptions
change, consideration should be given to any changes in outcome. Some potential scenarios have been
identified below.
If new carparking was developed on the Oruku Landing side of the Hātea River, the need for a connection
may be reduced due to an assumption that most people would travel to the venue by private vehicle and
utilise the new carparking.
The Harbourmaster needs to ensure that navigation can be maintained to for all moorings north of the Oruku
Landing. A bridge may not be viable if it is seen to have a significant impact on boat navigation and operation
of the function of the harbour.
If the bridge costs escalate and becomes unaffordable in comparison to the expected benefits, consideration
should be made to whether the project is progressed or whether funds be put towards improving the existing
connection between Whangarei City Centre and the Oruku Landing development site.
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Executive Summary
The proposed development known as Oruku Landing on the northern side of the Hātea River includes a
conference and event centre, hotel and apartments. The only connection between Whangarei City Centre
and this development is the existing Canopy bridge and Victoria bridge.
Whangarei District Council (WDC) has engaged Beca Ltd. (Beca) to carry out the feasibility assessment and
concept design for a new shared path bridge crossing the Hātea River and connecting the proposed Oruku
Landing development to Whangarei City Centre. This Concept Design Report captures the methodology and
findings of the concept design for the proposed bridge. It has been prepared in parallel with the Feasibility
Study which presents the options assessment undertaken to recommend a preferred bridge location.
The concept design report provides inputs for WDC to complete the business case and confirm a delivery
strategy that meets the cost, operational, programme and design expectations for the new shared path
bridge.
The report describes the method of assessment and selection of a preferred option. A collaborative process
of assessment was undertaken by the design team with multiple stakeholders from WDC internal team,
Mana Whenua, the Harbourmaster and Marina operators.
A long list of four location options was developed and assessed including:
•

Option 1: To the north-west of the development

•

Option 2: Connecting into the development

•

Option 3: To the south-east of the development

•

Option 4: At Hihiaua Park and connecting with Pohe Island.

Long list option 2 was identified as preferred and taken forward to further develop at the short list stage. The
following short list options were assessed:
1. Bridge connecting Whangarei City Centre at the western end of Oruku Landing development
2. Bridge connecting Whangarei City Centre at the centre of Oruku Landing development.
3. Bridge connecting Whangarei City Centre at the eastern end of Oruku Landing development.
These three short list options and the do-nothing option were assessed using a Multi Criteria Assessment
(MCA) tool. Following the MCA both the central and eastern options were identified as feasible bridge
locations.
Following the outcome of the MCA workshop concept design of new shared path bridge at the central
location was progressed. A range of opening bridge types were assessed for appropriateness in the context
of the site and location including bascule and swing bridges for the central navigation channel. Considering
spatial constraints, the impact of swing bridge operation on existing boat and marina users, as well as backspan requirements making access for emergency repairs problematic, the swing bridge option was
discarded, and a concept design was progressed for a single leaf bascule bridge option. Structural forms
were assessed for constructability and efficiency seeking a cost-effective solution that meets WDC’s
requirements. Economical precast concrete approach spans are proposed with a lightweight single leaf steel
bascule span designed to limit demands on the mechanical and electrical equipment required for opening at
the navigation channel.
A rough order cost estimate based on the limited amount of the design carried out to date was prepared. The
cost estimate includes contingencies appropriate for the level of design at this early concept stage. Rough
order expected estimate (P50) including 30% contingency is $18 million. Following Waka Kotahi NZTA cost
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estimate manual, 2ed section 9.2 guidance an allowance of -10% or +20% as funding risk contingency is to
be added (P95 estimate). With funding risk contingency, the proposed bridge is expected to cost in the order
of $16 million to $22 million.
At this stage WDC needs to confirm that design can be progressed to next stage depending on the
availability of funding.
Subject to confirmation from WDC it is recommended that next steps be taken in the delivery process for the
proposed single leaf bascule option:
1. Commence the planning process to gain resource consents for the project as soon as possible.
2. Continue with the design development to progress to preliminary design stage, to support the
planning process and to update cost estimates for the proposed bridge.
3. Decide on a procurement strategy and proceed to enable collaborative construction planning with
designers and constructors during the detailed design phase.
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1

Introduction

Whangarei District Council (WDC) has engaged Beca to carry out the feasibility assessment and concept
design for a new shared path bridge crossing Hātea River connecting the proposed development at Oruku
Landing to Whangarei City Centre. This Concept Design Report captures the methodology and findings of
the concept design for the proposed bridge.
The proposed link will be an approximately 120m long bridge providing a pedestrian and cycle shared use
path connection between the north and south banks of the river. The bridge needs to provide a clearance
envelope for the smaller boats in the navigational channel of the river. The bridge will also need to provide
an unobstructed navigational channel for larger boats. This will be achieved by providing an opening span at
the central navigational channel of the river.
This Concept Design Report sits alongside the Feasibility Study undertaken for the project which outlines the
strategic need and benefits of a bridge at this location and presents the options assessment undertaken to
recommend a preferred bridge location. Building on the Feasibility Study, the Concept Design Report
confirms a preferred bridge form that is deliverable and meets the operational, programme and design
expectations for the Oruku Landing bridge.
For the preferred option a concept design has been developed and a high-level cost estimate are provided to
meet the financial and programme requirements. Finally, preliminary considerations regrading Safety in
Design and stakeholder engagement to date are included as part of this report. A Safety in Design workshop
will be conducted with involvement from Beca design team, wider WDC team, Harbourmaster and Marina
operators in next stage of the design.
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2

Design Requirements

The location for the bridge was assessed through a multi-criteria analysis described in the Feasibility Report
and summarised in Section 3. A number of high-level design criteria that are considered in the concept
design of the shared path bridge are summarised below.
The design needs to fit within the context of the site and the river environment in central Whangarei. While
the need for the bridge and the objectives of the project are discussed in detail in the Feasibility Report a
critical factor for design is the requirement to tie in with the development plans for the Oruku Landing
complex.
In the design process Beca consulted with the Harbourmaster on navigational requirements for river users
and channel dredging operations. The Te Matau ā Pohe bridge operators also provided advice on operating
procedures that need to be applied to the proposed shared path bridge. Liaison was also carried out with
representatives of the Whangarei Harbour Marina Trust to understand the impacts on existing moorings in
the river and potential mitigation measures. While initial discussions with mana whenua were held at a high
level there are opportunities for incorporation of cultural values into the bridge design that can be explored as
design progresses from this initial concept stage.
A key issue for WDC is to assess the affordability of a bridge option at the preferred location. The design
needs to be a cost-effective solution in order to proceed, while at the same time using this opportunity to
create a place-making feature of the urban environment within central Whangarei.
Constructability is an essential feature of the bridge concept to enable efficient construction processes for
installation in the river, while seeking to minimise environmental impacts and restrictions to river vessels.
Offsite fabrication of structural components is assumed to be utilised where possible to mitigate adverse
effects.

2.1 Design Criteria
In terms of design standards, the Waka Kotahi NZ Transport Agency Bridge Manual and associated
standards are generally applied in the concept design. For the geometrical requirements of the shared path
including width, gradient, barriers etc., the Austroads design guide for pedestrian and cycle paths is applied
as described in this Section of the report.
The Concept Design is designed according to the following standards:
•

New Zealand Building Code (NZBC)

•

Waka Kotahi NZ Transport Agency Bridge Manual, 3rd edition Amendment 3 (BM)

•

Austroads Guide to Road Design Part 6A: Pedestrian and Cyclist Paths 2009 (Austroads guide)

•

AS/NZS 5100.6:2017 - Bridge design Part 6: Steel and composite construction

•

SNZ TS 3404:2018 – Durability requirements for steel structures and components

•

NZS 3101: 2006 Amendment 3 – Concrete structures (NZS 3101)

The bridge structure is considered as an importance level 2 structure according to the BM with a design life
of 100 years. Considering the marine environment, concrete elements of the bridge will be designed to meet
NZS 3101 requirements for exposure classification C and steel elements will be designed to meet SNZ TS
3404 requirements for atmospheric corrosivity category C5-M.
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2.2 Geometric Requirements and Minimum Clearances
2.2.1 Navigational Clearance
A clearance envelope is proposed in the navigational channel for the passage of small river boats without the
need to open the bridge. It is proposed to provide 16m wide x 3m high envelope underneath the bridge deck
between deck soffit and Mean High Water Spring level (MHWS).
The proposed clear width is the same navigational channel dimension as provided at Te Matau ā Pohe
bridge, which enables passage of the largest vessesl using the river including the dredging barge that
maintains the channel.
2.2.2 Shared Path Width
The proposed bridge will provide a 3.2m clear width between raised kerbs on either side of the deck. This
width meets requirement for a local access or commuter shared use path as per Austroads Guide to Road
Design Part 6A Table 7.4. This width has factored in the proposed use of readily available precast concrete
deck units which are assessed to be a cost-effective structural form for the approach spans on either side of
the central opening span. The use of three single hollow core beams (SHC) in the deck cross section for the
approach spans enables a width in excess of 3m. As part of the exercise to select an appropriate width for
the bridge two and four SHC beam cross sections were also considered as shown in figure below:

Figure 2-1: Shared path width options
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A two SHC beam cross section would only provide approximately 2m clear width which is too narrow for a
shared path and does not meet Austroads guide requirements, while a four SHC beam cross section would
provide a 4.35m clear width which will meet Austroads guide requirement but is not adopted in order to
optimise the cost of the bridge.
2.2.3 Bridge Approaches
The vertical profile of the bridge needs to rise from both banks of the river to provide the proposed
navigational clearance beneath the opening span. To achieve this a maximum gradient of 1:20 (i.e. 5%
slope) will be adopted for the concrete approach spans. A short length of ramp up to the bridge on city side
bank will be at 1:14 gradient to achieve a short and accessible approach to the bridge deck from existing
ground level. At the Oruku Landing side, it is proposed that riverside boardwalk is raised to match bridge
approach level.

2.3 Operation and Maintenance Requirements
The options to be considered need to provide adequate response to the operation and maintenance
requirements as these aspects have significant impact on the whole life costs of this type of moving
structure.
The mechanical and electrical (M&E) equipment will have to provide a reliable system that can be operated
and maintained without any major failures that would put the bridge out of service for extended periods.
Routine maintenance for all the elements and major replacement for some items will still be required as part
of a standard inspection and maintenance plan. Routine inspections and maintenance tasks need to be
feasible in short timeframes (6-8 hours) to allow repair works to be performed overnight.
It is also a requirement to provide redundancy in the M&E equipment to make sure that a single fault of the
main operating elements will not leave the bridge out of service.
Operation of the bridge (i.e. opening of bascule span to allow for river vessel navigation) will need to be
coordinated with operation of the Te Matau ā Pohe bridge downstream.

2.4 Site Location Constraints
There are many constraints considered in the concept design. Some of these constraints relate to the
specific characteristics of the site, the multiple and varied users that will be serviced by the new bridge,
geometric constraints, intended use for surrounding areas, etc.
Some of the key site location constraints are listed below:
•

Navigation channel needs to be made available on demand and therefore operations of the bridge
(openings and closures) will not be managed by a fixed schedule.

•

Existing boat mooring berths in the Hātea River need to be preserved as far as possible and impacts
on these berths need to be minimised.

•

Power for M&E equipment to be drawn from city centre side. This will require the main pier
supporting the opening span to be located on city centre side.

•

A temporary construction yard to be located on city centre side.

•

The reduced (ground) levels of city centre side and Oruku Landing side are not the same and that
difference will have to be resolved in design.
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3

Bridge Options Assessment

As requested by WDC, the options assessment exercise focused on two main aspects of the new bridge
design i.e. location and bridge typology.

3.1 Bridge Alignment
The Oruku Landing Feasibility Study provides a detailed overview of the options assessment undertaken to
identify the preferred bridge alignment. The below provides a summary of the assessment undertaken.
3.1.1 Longlist Options
Four longlist options were developed and assessed against the project objectives. The four options are
shown in Figure 3-1.

Figure 3-1: Long List Options

Long list Option 2 was identified as the preferred option to be taken forward to be further developed and
analysed at the shortlist stage. This was because the bridge provided a direct connection into Oruku
Landing, meeting the key objective of the project.
3.1.2 Shortlist Options
Three shortlist options were developed which were variants of Long list Option 2 and shown in Figure 3-2.
These options vary in total length of bridge with Western, Central and Eastern options approximately 105m,
114m and 121m long,
The three shortlist options, and the do-nothing option, were assessed using a Multi Criteria Assessment
(MCA) tool and were assessed against a set of 13 criteria with measures for each criterion identified. The
criteria covered environmental, cultural, socio-economic, movement, construction, and cost considerations.
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Each criterion was qualitatively scored by technical experts and then challenged at an MCA workshop on 8th
October 2021.

Figure 3-2: Shortlist locations

3.1.3 Preferred Option
Following the MCA workshop, the western option was determined not to be preferred due to a combination
of constraints identified at the western end of the Oruku Landing site. Both the Central and Eastern options
were identified as feasible bridge locations to provide a connection between Whangarei City Centre and the
Oruku Landing development. The do-nothing option is feasible; however, it was not preferred as it does not
provide the benefits that a bridge option provides.
While both the central and eastern options are a suitable solution, they both need to be explored further in
more detail considering design refinement, constructability, and staging, and be subject to consultation and
engagement with Hapu, key stakeholders and affected parties.
The development of the concept design documented in this Concept Design Report is based on the central
option, however, it is anticipated this design could be adopted for any location between the central and
eastern options, subject to investigation of site-specific geotechnical conditions.

3.2 Bridge Typology
For the navigational opening span, the following two options were considered:
3.2.1 Bascule span (single leaf)
The bascule span option provides a vertical movement of the deck when the span opens via rotation of the
structure around a horizontal axis. This option is most efficient with a counterweight that helps to balance the
deck weight and minimise the required power for the lifting operation. The vertical movement can be
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achieved using a hydraulic cylinder mechanism as illustrated for the Wairau Stream Bridge at Milford Marina
on Aucklands North Shore in the photo below.

Figure 3-3: Bascule bridge example - Wairau Stream Bridge

3.2.2 Swing bridge
The swing bridge option provides a horizontal movement of the deck via rotation around a vertical axis. This
type of structure often includes cable-stays to help minimise deflections at the nose of the deck and a short
back-span that helps to counterbalance the main span. The rotation is achieved using a slewing bearing
mechanism housed in the main pier.

Figure 3-4: Swing bridge example - Deptford Creek Bridge

3.2.3 Preferred Option
Considering spatial constraints, the impact of swing bridge operation on existing boat/marina users and
back-span requirements making access for emergency repairs problematic, the swing bridge option was
discarded. The single leaf bascule bridge was selected as the preferred option for the opening span.
In terms of the structural form of the bridge, the approach spans are proposed to be pre-stressed concrete
as a cost effective and durable solution that minimises future maintenance liabilities. A three SHC beam
cross section with a 200 thick cast-in-situ concrete deck is proposed based on option evaluations and
experience from previous projects.
For the opening span a steel structure is proposed to minimise weight and reduce demands on the
mechanical and electrical equipment for opening the bascule bridge. A structural concept utilising a steel
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orthotropic deck supported on steel beams with a counterweighted mast structure is proposed. This is a tried
and tested structural solution for lightweight opening bridges that can be fabricated offsite and lifted into
position by cranes in a single operation.
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4

Preferred Option Development

4.1 Structural Form
The preferred option is a single leaf bascule bridge with a 23m long main span and approach structures
approximately 56m long on the southern side and 34m long on the northern side of the dredged channel.
The length of the opening span allows space for the structural depth and lifting equipment to be
accommodated alongside the required 16m wide navigation channel when open to vessels.

Figure 4-1: Plan arrangement of the bridge

The navigational span consists of two parallel symmetrical steel structures that support a single bridge deck.
Each of the leaves is an L-shaped structure with variable depth steel box girder cross-section with lowest
depth at both ends, and maximum depth at junction of vertical and horizontal elements where design forces
are at their highest. The deck is made of steel plate supported on longitudinal stiffeners spaced at regular
intervals. These deck stiffeners run parallel to the main beams. The orthotropic deck is supported on cross
girders spanning in the transverse direction between the main beams. Steel box sections with an orthotropic
deck are used for lightweight construction to minimise power requirements for the M&E equipment.
The design intention is to express the bridge structure in its architectural form. The steel elements comprise
functioning structural members which during detailed design can be elegantly shaped to create a slender
sculptural form. As the structure is viewed from many angles when moving from closed to open positions it is
important to consider the design of each piece as a single 3-dimensional object. A selection of images below
illustrates the concept form of the bridge and the opening span arrangement.

Figure 4-2: View showing full length of the bridge concept design
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Figure 4-3: View showing full length of the bridge from the Oruku Landing

Opening and closing movements are achieved via rotation around a horizontal axis connected to rotating
bearings built into the apex of the L-shaped structures. This design creates vertical motion which minimises
use of marine space.

Figure 4-4: View of the bridge in open configuration

The steel superstructure of the navigation span is opened from main pier which also houses the hydraulic
cylinders that operate the bascule span. This pier is constructed in reinforced concrete and supported by a
group of bored piles as an appropriate form of foundation at this location. Piles are made of reinforced
concrete and cast into sockets in the underlying Northland Allochthon mudstone bed rock with permanent
steel casings.
Approach spans are constructed from precast SHC beams supported on reinforced concrete headstocks
integral with reinforced concrete bored pile foundations.
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Figure 4-5: View of the bridge from the city side in open configuration

Refer to drawings included in Appendix A for further detail of the proposed concept design.

4.2 Geotechnical design
This concept geotechnical assessment has been based on limited information. A geotechnical investigation,
limited in scope due to Covid-19 Government imposed restrictions, has been undertaken on the northeast
side of the river to inform the preliminary design of the proposed Oruku Landing Conference and Events
Centre. Details of this investigation have been reported separately (Beca, 2021, Oruku Landing –
Geotechnical Factual Report and Beca, 2021, Oruku Landing – Preliminary Geotechnical Interpretative
Report) and should be referred to for description of the regional geology and ground conditions underlying
the proposed Oruku Landing site.
A desktop study was also undertaken to search for historical data relevant to ground conditions on the
southwest side of the river, however no relevant geotechnical information was discovered. In the absence of
site-specific information, the sub-surface profile on the southwest side has been assumed to be similar to
that encountered at the Oruku Landing site, with the potential of deeper depth to rock.
The subsurface profile at each riverbank has been assumed as man-made fill, typically of non-cohesive
soils, overlying compressible and typically low strength marine and alluvial deposits, overlying Northland
Allochthon soils and rock of the Whangai Formation. The fill is absent within the river, with surficial deposits
outside the dredged channel assumed to consist of several metres thickness of soft recent marine
sediments. A geological cross section at the proposed bridge location is presented in Appendix C.
Concrete bored piles are proposed for the bridge, socketed into very weak Whangai Formation mudstone
which is anticipated to be encountered at depths of 25m below ground level or more. The Whangai
Formation rock is typically highly sheared and an ultimate (failure) end bearing capacity of 7MPa and skin
friction of 100kPa socket is recommended for concept design. Uplift capacities are also limited in these
materials and may be assumed as 100kPa ultimate (failure) within the rock socket for concept design. For
the concept design stage, a geotechnical strength reduction factor of 0.5 has been adopted.
At the abutments negative skin friction is expected from static settlement due to the compressible nature of
the soils and loading imposed by filling for approach ramps and ground improvement. An imposed load of
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Figure 4-6 Approximate location of proposed concept for ground improvement block (Not to scale).

4.3 Geometry and Clearances
The proposed bridge provides a 3.2m clear width for the shared path which satisfies the Austroads guide
requirement. The navigation span in the closed position will provide a 3m high x 16m wide navigation
channel under soffit of the main beams.

4.4 M&E Equipment
The operating equipment to raise the navigational span is based on a standard tried and tested arrangement
for the bascule bridges around the world.
The navigational span is mounted on a horizontal trunnion. The pivot is formed from a cylindrical casting or
fabrication for rotation of the deck. Opening/closing of the span is facilitated by hydraulic cylinders. These
cylinders are fixed at base of the main pier and connected to the fabricated transfer beam connected to both
longitudinal box girders. This will enable cylinders to generate enough torque resulting in rotation of the span
about horizontal axis. Bearing elements at both ends of the trunnion will be formed from low friction, high
wear resistance material.
Twin hydraulic cylinders are proposed to provide redundancy so that in the event of a cylinder failing the
second cylinder can lift and support the opening span on its own.
Each cylinder will be supplied with pressurised oil by a hydraulic power unit. The power unit consists of a
large tank to contain the oil, multiple hydraulic pumps, valves and filtration units. Multiple pumps are provided
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so that in the event of a single pump failing, the remaining pumps can continue to operate the opening span
at reduced speed.
The main pier of the navigational span will be on the Whangarei City Centre side. The power unit will be
stationed in a machine room located off the bridge towards this side. Pressurised oil will be carried to
hydraulic cylinders via stainless steel pipes capable of carrying highly pressurised oil.
Additional stand-by-power supply is proposed to enable operation of the bridge during a power supply
outage.

4.5 Operation and Maintenance
The bridge is proposed to be operated either remotely using CCTV by the operators of the Te Matau ā Pohe
bridge or from a new control booth. Direct lines of sight will be supplemented with CCTV cameras to cover
upstream and downstream along the river and the whole length of the bridge along with its approaches.
Access onto the navigational span prior to and during span operation will be restricted via automated gates
on each approach span. Prior to gate operation, warning lights and sound alarms will be activated to provide
a warning to the public that the gates are about to close, and span is about to be moved.
The deck positions will be monitored by multiple position sensors. The signals from these will be fed into the
control system to enable the electrical equipment to safely operate the hydraulic valves which in turn result in
the span moving.
Operation of the bridge (i.e. opening of bascule span to allow for navigation) will be coordinated with
operation of the Te Matau ā Pohe bridge.
The detailed design will specify performance requirements for all equipment with a life to first major
maintenance or replacement of a minimum 25 years. Operation and Maintenance manuals and spare parts
lists will form part of the toolkit to define routine ongoing maintenance requirements for the mechanical and
electrical equipment.

4.6 Construction Methodology
Based on our experience of delivering many bridges and other structures in marine environments in New
Zealand and overseas, we have prepared an initial construction methodology outlining a sequence of critical
stages for implementation of the proposed bridge.
The main steps required for construction of the new bascule bridge are as follows:
•

Piling for the new bridge foundations.

•

Construction of piers and abutments.

•

Construction of the main pier.

•

Construction of concrete approach spans.

•

Off-site fabrication of steelwork and M&E equipment.

•

Installation of M&E equipment.

•

Installation of navigational span steel superstructure.

•

Testing and commissioning of bridge operations.

The final construction methodology will depend on the contractor’s resources and equipment available during
the implementation stage. For the basis of this Concept Design it has been assumed that access for
construction in the river will be provided by temporary staging with barges used at critical stages for delivery
of plant and equipment. In order to provide space for access for bridge construction, temporary haul roads
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and laydown areas for storage of materials will be needed on both banks of the river. Access to the final
bridge location will need to be coordinated with construction of the apartment, hotel and conference centre
buildings on the Oruku Landing site. This methodology and precise sequence of construction stages will be
developed during later stages of the project and may need to account for / be influenced by the construction
methodology for the Oruku Landing boardwalk

4.7 Programme
The design and construction programme of the proposed bridge needs to be aligned with construction of the
Oruku Landing development.
The estimated design and construction programme for the proposed bridge will include 6-month design and
consenting period followed by 12-month construction period. This design programme is tight and will require
the design and consenting process to run in parallel for 6 months.
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Figure 5-1: Probabilistic distribution of cost estimate (from Waka Kotahi NZTA cost estimate manual, 2ed)
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6

Safety in Design

Safety in Design is an integral part of the design process and it is particularly important for an opening bridge
to assess potential hazards associated with design, operation, and maintenance of the crossing. Safety
considerations on design, construction, operation, and marine safety were considered during the preferred
option and structural typology selection.
Precast construction methodology is proposed for concrete elements of the bridge except for the piles to
minimise safety risks during construction. Similarly, it is proposed to fabricate structural steel navigation span
off-site and transport it to the bridge location via river using a barge and cranes to lift it into place.
A Safety in Design workshop will be conducted with involvement from Beca design team, wider WDC team,
Harbourmaster and Marina operators in next stage of the design.
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7

Stakeholder Engagement

Engagement with key stakeholders was undertaken during option development and assessment to
understand the constraints in the area and marina environment. This engagement is summarised below.
Ongoing engagement with these stakeholders will be required through further design development and
consenting processes.

7.1 Harbourmaster
An online meeting was held on 20th September 2021 with the Regional Harbourmaster. Discussion with the
Harbourmaster provided valuable information and understanding of the current operations of Te Matau ā
Pohe and how this will influence the proposed Oruku Landing bridge. The Harbourmaster shared information
on boat movements along the Hātea River, the location of the navigational channel and general patterns of
use within the river that fed into the options assessment process and helped develop the concept design.

7.2 Whangarei Marina Trust
The Whangarei Marina and its property is a key constraint in the project area. A meeting was held with the
project team, WDC and the Whangarei Marina Trust (the Trust) on 28th September 2021. The purpose of
the meeting was to provide an overview of the project, its current status and obtain information and feedback
from the Whangarei Marina Trust about the marina operations and their property.
The Trust have 187 berths in the marina basin and raised concerns about the proposed bridge being an
additional constraint for boat users and the potential impacts or removal of moorings within the Hātea River.
The Trust identified they are not in favour of any bridge and that the central bridge option would have the
most impact to the marina. The project team shared a number of ways to manage operation of the bridge
and the marina to manage impacts should the bridge be taken forward.
The Trust provided additional information on dredging, vessel movements, existing bridges operation
protocols, moorings and general use and patterns of the river that fed into the options assessment process
and helped develop the concept design.

7.3 WDC Multi Criteria Assessment Workshop
As part of the options assessment process, an MCA workshop was held on 8th October 2021 with
representatives from WDC, the project team and cultural design advisors. The purpose of the workshop was
to present, discuss and challenge the preliminary scoring against each criterion by technical specialists.
Workshop attendees provided useful insight and challenge to strengthen the options assessment process.
That process is summarised in section 3.

7.4 Mana Whenua
A hui with Hapu representatives of Te Parawhau and Te Kahu o Torongare was held on Wednesday 27
October, 1-3pm in the Council Chambers. The outcomes of this Hui are contained in the Feasibility Report.
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9

Conclusions and Recommendations

9.1 Conclusion
This report describes the method of option assessment carried out for the proposed Oruku Landing shared
path bridge, and selection of a preferred option for development into a concept design. A collaborative
process of assessment was undertaken with multiple stakeholders from wider WDC team and Beca design
team.
The feasibility study has concluded that both the Central (Shortlist option 2) and Eastern option (Shortlist
option 3) are feasible shared path bridge location options that could be progressed to resource consenting if
funding is approved.
The single leaf bascule bridge at Central (Shortlist 2) option was taken forward as the preferred option for
development of the concept design, with assessment of feasibility and cost estimate.
It was estimated that the cost of the preferred option could be in range of $16 million to 22million. At this
stage cost estimates are based on early concept level of design.

9.2 Recommendations
At this stage WDC needs to confirm that design can be progressed to next stage depending on availability of
the funding.
Following the confirmation from WDC it is recommended that next steps be taken in the delivery process for
the proposed single leaf bascule option:
1. Commence the planning process to gain resource consents for the project as soon as possible.
2. Continue with the design development to progress to preliminary design stage, to support the
planning process and to update cost estimates for the proposed bridge.
3. Decide on a procurement strategy and proceed to enable collaborative construction planning with
designers and constructors during the detailed design phase.
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