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1

Introduction

The purpose of the report is to describe the strategic context for the Downtown Ferry Basin
Redevelopment and the process that was undertaken to arrive at the preferred configuration. To do
this, the report sets out the design requirements, constraints, assumptions and approach taken to
consider the locational options and berth configuration for the Stage 1 redevelopment works.
This report provides information regarding:


The context for the Downtown Ferry Basin Redevelopment – Stage 1 Project.



The context and strategic reasons for the location of ferry services in the Ferry Basin, and



The assessment of potential options for the Stage 1 redevelopment, being the relocation of
piers 3 and 4, within the basin itself.

Firstly, a background to the project and the proposed Downtown Ferry Basin Redevelopment – Stage
1 details are provided. Then the project context describes the project history, importance of the
Ferry Basin as a public transport hub, existing Ferry Basin operations and the design requirements
and constraints.
This report then describes the levels of strategic decision making, and options assessment that has
been undertaken to arrive at the preferred design proposal for the Stage 1 redevelopment.

2

Background

Auckland Transport (AT) has appointed Tonkin & Taylor Ltd (T+T) to undertake the design for the
Downtown Ferry Basin Redevelopment – Stage 1, which consists of provision of six new berths on
the western side of Queens Wharf in Auckland’s Downtown Ferry Basin. The existing basin layout is
shown in Figure 2-1.
AT are proposing to consolidate their services to the west of the basin and eventually provide a
single terminal building to accommodate public traffic to all berths instead of the separated pier
access that is currently in use.
Various concepts have previously been considered by others, and the preferred concept based on
those studies is to relocate the berths to Queens Wharf West. To align with the larger Downtown
Infrastructure Development Programme (Downtown Programme) objectives the redevelopment of
Pier 3 and 4, as stage 1 of the whole of Ferry Basin Redevelopment, is required to be complete by
December 2019, allowing other works to be complete before America’s Cup and APEC events in
2021.
The existing Pier 1 and 2 ferry berths are also proposed to be redeveloped in the future to
accommodate for future growth and the first stage of development will allow for the current and
future configuration of the Pier 1 and 2 berths. The redevelopment of Pier 1 and 2 (Downtown Ferry
Basin Redevelopment – Future Stage(s)) is not anticipated until after 2021.
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Figure 2-1: Ferry Basin in Auckland City

3

Proposed Downtown Ferry Basin Redevelopment

The Downtown Ferry Basin Redevelopment is proposed to be split into two stages for the purpose of
resource consent applications and construction, as follows:


Stage 1 – redevelopment of Pier 3 and 4 and capacity building on Queens Wharf West.



Stage 2 – redevelopment of Pier 1 and 2 in the general vicinity of their current location.

A separate resource consent application will be prepared for each of the stages, and each stage will
be constructed as a standalone project once consented. Stage 1 is required to be complete by
December 2019. It is understood that Stage 2 will proceed after 2021.
For the purpose of this report, only Stage 1 will be considered. Stage 1 comprises the construction
of:


Six new floating pontoon berths and associated infrastructure, to replace and improve on the
functionality and capacity of the five operational berths at Piers 3 and 4; and



Improvements to the existing ferry terminal shelter to improve connectivity, access to shelter
and customer experience.
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4

Project context

4.1

Strategic context

4.1.1

Public transport growth

The Auckland Regional Public Transport Plan (2015) (RPTP) describes the public transport network
that AT proposes for the region and identifies the services that are integral to that network over the
next 10 years.
It states that the transport system as crucial to achieving the vision for Auckland as being the world’s
most liveable city by 2041. The transport system also plays a key role in facilitating and supporting
national economic growth and productivity.
The RPTP identifies the need for a transformational shift in public transport and identifies a number
of challenging targets including:


Doubling public transport trips from 70 million to 140 million by 2022.



Increasing non-car (walking, cycling and public transport) mode share in the morning peak
from 23 to 45 per cent of all trips by 2040.



Increasing the proportion of all vehicular trips made by public transport into the city centre
during the morning peak from 47% to 70% by 2040.



Increasing the number of annual public transport trips per person from 44 to 100 by 2040.

The RPTP highlights investment in ferry infrastructure as having a key role to play in meeting this
challenge.

4.1.2

Downtown Ferry Basin Redevelopment

The Downtown Ferry Basin Redevelopment is part of the Downtown Programme. The Downtown
Programme is a 10-year development programme to enhance the downtown waterfront precinct in
line with the Council family’s strategic planning documents integrating public transport and placebased outcomes.
Most relevant to the Downtown Ferry Basin Redevelopment, the refresh of the Waterfront Plan
(2017) and Central Wharves Strategy (2015), endorsed by the Auckland Council Planning Committee
in September 2017, sets out the long-term strategic direction for the City Centre waterfront.
These strategic documents identify the Ferry Basin as the long-term home for ferry services,
however, also note that the ferry basin has a key role in providing high-quality public realm
outcomes along the Quay Street edge, in line with the outcomes set out in the City Centre Master
Plan (2012). While the long-term plan for the central wharves identifies Captain Cook wharf as the
dedicated cruise facility, the ferry basin will retain a reduced but ongoing cruise function to support
the growth in the cruise industry.
These strategic planning documents acknowledge the role of ferries within the wider public
transport strategy and the role of Auckland’s downtown precinct as a key transport and people hub.
To facilitate these outcomes, it was envisaged that the Downtown Ferry Terminal and berth
infrastructure will be redeveloped along the western edge of Queens Wharf. This will:


Enable the longer-term expansion of the ferry terminal as capacity requirements grow.



Facilitate a new Quay Street Waterfront Park in the ferry basin; and



Accommodate cruise on the eastern edge of Princes Wharf.

Tonkin & Taylor Ltd
Downtown Ferry Basin Redevelopment - Stage 1 - Project Context and Options Assessment
Auckland Transport

November 2018
Job No: 1004393.1000.v4

4
Recent AT ferry growth predictions have indicated that existing infrastructure will only have enough
capacity to accommodate growth in services and patronage through to 2022/23, at which point
additional berths will be required to accommodate predicted growth. This number of berths cannot
be accommodated within the current footprint of the Downtown Ferry Terminal, and the existing
infrastructure is unlikely to meet requirements of future ferry operations. Further to this, Piers 1, 2
and 3 are all in need of renewal works to keep them operating over the long term.

4.2

The Ferry Basin as a commuter hub

The Downtown Ferry Basin has been the central Auckland hub for ferry services since the late
1800’s.
The present-day ferry basin commuter and tourist services cater for over 7 million passengers a year.
AT forecast that this will increase to 14 million within 15 years. Due to its close proximity to the
train, bus and future light rail services, the Downtown Ferry Basin plays a significant role in creating
an effective and efficient central transport hub in the downtown precinct.

4.3

Project history

The redevelopment of the ferry basin to meet present day and future requirements has been
considered by Auckland Council, Auckland Transport, and their predecessors for some time. It is
acknowledged in a number of studies dating from 2009 to 2017.
The previous studies, and strategic considerations discussed above, concluded that the ferry
infrastructure should be redeveloped on Queens Wharf West.
The works currently proposed are the first stage of the long term Ferry Basin Redevelopment. The
timing of the works is being driven primarily by three factors:
1
2
3

4.4

Piers 3a and 3b are nearing the end of their safe working life and are in need of
redevelopment within the next 2-3 years.
There is a desire to complete the redevelopment prior to the America’s Cup and APEC events
taking place in Auckland in 2021.
There is a need to build additional ferry capacity ahead of growth to facilitate potential
reduced capacity during the redevelopment of existing Piers 1 and 2.

Existing Pier 3 and 4 and Ferry Basin operations

The existing Pier 3 includes two pontoons and access gangways off the Quay Street Kingslow Landing
on the seaward side of the Quay Street/Albert Street intersection. The two existing pontoons are
steel tube and sub-structure with timber deck and are approximately 33 years old. The gangways are
at an approximate maximum grade of 1V:8H.
They provide three operational ferry berths for smaller ferries and a small berth (approximately 12
m boats) for a commercial tourist operator. They are also used on an ad hoc basis other vessels
operated by Department of Conservation, Coastguard, Police, Harbourmaster and charters.
Pier 4 is a larger concrete pontoon to the west of Pier 3, with its own gangway access off the Quay
Street wharf structure known as the Launch Steps. This pontoon is a couple of years old and is
approximately 28 m long by 6 m wide with dolphin piles approximately 4 m seaward of the pontoon.
The Pier provides two berths for vessels up to 35 m in length, although vessel access to the western
side of the pontoon is restricted when large cruise liners are berthed at Princes Wharf East side.
Ferries using the Ferry Basin follow an anticlockwise circulation in and out of the basin (with the
exception of the Kea, the double ended Devonport Ferry). Ferries have been observed to queue
along the western side of the basin until there is clear water access to the inner end of the basin
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where they either navigate bow in the berth, or turn in the open water space seaward of the berth
and approach the berth stern in. In general, during peak commuter periods, three or four ferries
have been observed to be queuing along the western side of the Ferry Basin, while waiting their turn
to manoeuvre into the appropriate berth. For a more detailed description of ferry movements in the
basin refer to the Navigatus (2018a) report in Appendix A.
Generally, ferries have been observed to approach the berths at Piers 3 and 4 approximately parallel
to, and close to, the berth face. On occasions ferries have been observed to approach at more of an
angle, bringing one end into the pontoon and fixing a rope to the pontoon, then slowing bringing the
other end of the vessel up the berth face prior to securing mooring lines. During this operation the
vessel potentially use up to 4 m of water space in addition to its beam, adjacent to the berth face.
Considering the berthing operations outlined, a queuing model was undertaken by Navigatus
(2018a) of the existing facility to establish current operations ferry queuing times. It was found
although the basin operations currently work to maintain timetable schedule, any issues that arise
such as mechanical faults or late arrivals, the system of the basin breaks down and the operation of
the basin hindered. It highlights that the basin is currently at capacity with the existing arrangement,
indicating increased services could affect the operations leading to delays and potential safety issues
due to volume of traffic in a constrained area.

4.5

Design requirements and constraints

Design requirements and constraints have been established through consideration of the short and
long term requirements of ferry and cruise operations, and other strategic requirements for the
Ferry Basin. Key design requirements and constraints are set out below.
Design requirements:


Pier 3 and 4 currently caters for five operational berths, which are to be relocated to Queens
Wharf West. Due to the Quay Street Waterfront Park project, Pier 2a layover berth will be
compromised in the near future and as such will need to be relocated to maintain the ferry
service requirements. Therefore, in total six berths are to be relocated on Queens Wharf
West.



Berths provided are to be multi-purpose for a range of vessels and loading/unloading types to
suit the existing fleet.



Ferry berths to be constructed are 2 No. 35 m (L) x 10 m (B) and 4 No. 24 m (L) x 8.5 m (B).



It is preferable to have a complete facility not separated, as is currently the case.



As the berths move further northward along Queens Wharf West, it is likely that breakwater
protection will be required on the eastern side of the berths (i.e. immediately adjacent to
Queens Wharf West), to provide protection against waves from the north easterly direction.



Gangways shall be utilised as waiting space and will be covered. No formal cover will be
provided on Queens Wharf.



The existing terminal building shall be upgraded to cater for a larger number of through
movements and to improve customer experience.

Design constraints:


Existing facilities at Pier 1 and 2 to remain operational during and after construction of the
new berths.



Clear navigation to and from Pier 1 and 2 is to be maintained.



Cruise liners moored on Princes Wharf east side, require a safe distance from the vessels to
take into consideration mooring lines, security, safety and navigation.
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Bunkering operations of cruise liners on Princes Wharf east need to be accommodated during
off-peak times.



Local and International navigational rules to be followed, which includes maintaining the anticlockwise circulation of the basin.



Space should be created to facilitate a future public space to extend from Quay Street into the
Ferry Basin.
The proposed design utilises space on Queens Wharf West that is, on occasion, occupied by cruise
ships. Once the project commences, cruise ships will no longer use Queens Wharf West.

5

Downtown Ferry Basin Redevelopment - consideration of options

5.1

Locations of Downtown Ferry Terminal

As noted in Section 4.1, Auckland’s strategic planning framework, informed by a number of technical
studies, has identified the Downtown Ferry Basin as the preferred long-term home of ferry services
for the central city. Furthermore, the long-term strategic view is to consolidate ferry services to
Queens Wharf West, and the provision of new public space on the Quay Street frontage.
This plan is determined through the following key strategic documents:


Auckland Plan (2008).



Central City Master Plan (2012).



Waterfront Plan (2012); and



Waterfront Plan Refresh (2017), adopted in late 2017 and informed by:


Central Wharves Strategy (2014).



Downtown Framework (2017).

In developing the strategic documents above, a number of studies relevant to the central wharves
and ferry services were undertaken.
Those historical studies considered a number berthing locations within the basin and considered
neighbouring basins. It was concluded from the studies that Queens Wharf West was the preferred
location to consolidate the ferry services.

5.2

Development of Queens Wharf West berthing options

At the beginning of 2018, T+T provided initial concept options for the redevelopment of Piers 3 and
4 on Queens Wharf West. At this time, there was a constraint with an operational requirement to
maintain a 200 m cruise liner on Queens Wharf West.
Early assessments found that given this and other constraints, it was not possible to provide the
requisite number of berths on Queens Wharf West. To accommodate the number of berths for the
relocation of Piers 3 and 4 and consider future growth a number of options were developed
considering locations other than just Queens Wharf West. Four of the initial layout options
considered are shown in Figure 5-1. These options were developed in consultation with AT, where
regular progress meetings were held to identify constraints and discuss potential advantages and
disadvantages of each option from a consenting, operations and navigational view.
To meet the expectations of the strategic plans for Auckland, outlined in Section 4.1, there is a need
to provide space for the future Quay Street Waterfront Park. In addition, through further workshops
with a wider stakeholder audience it was clearly understood that there were three main constraints
that caused conflict with the number of berths that could be provided and the location, the
constraints were;
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The proposed future Quay Street Waterfront Park.



Cruise liners on Princes Wharf East; and



Cruise liners on Queens Wharf West.

To be able to progress with the project and the strategic plans it was identified that at least one of
the constraints had to be removed. A decision was made by the Auckland Council Central City
Executive Steering Group to remove the cruise liner from Queens Wharf West from April 2019
onwards.

Figure 5-1: Four initial options for Pier 3 and 4 relocation, with space provided for cruise liner on Queens Wharf
West
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As noted, the preferred option is to redevelop Piers 3 and 4 and new capacity on Queens Wharf
West. Considering this preference, five options along Queens Wharf West were developed in
consultation with key stakeholders, considering the requirements for six new berths and the future
state for the Ferry Basin, catering for up to 12 operational berths. The options are presented in
Figure 5-2 and are as follows:
A.
B.
C.
D.
E.

Perpendicular finger berths.
30 degree towards north finger berths.
45 degree towards north finger berths.
30 degree towards south finger berths.
Saw-tooth berth arrangement.

Figure 5-2: Pier 3 and 4 relocation options

A series of navigation simulations were undertaken at the New Zealand Maritime School (NZMS) in
June 2018 to test the five berthing arrangements safety and efficiency. The main ferry operator for
the basin, Fullers, provided two ferry Masters to drive ferries and test the layouts in the simulator.
Initially, the existing layout of Piers 3 and 4 was tested to provide a baseline for the proceeding
navigation simulations. The most constrained scenarios were tested included potential peak times
with a cruise liner in place at Princes Wharf east and at off peak times with a cruise liner at Princes
Wharf east and bunker barge servicing the cruise liner.
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For a more detailed description of the navigation simulation methodology and the results refer to
the reports prepared by Navigatus (2018a and 2018b, Appendix A). In addition, Navigatus undertook
a queuing model to establish the entire Ferry Basin efficiency during peak hours, the results provided
in their report.
It was found that for all the finger pontoon options (A to D) safety and efficiency was comprised
although it was possible to navigate in and out of the berth. Increasing the angle of the finger berths
from perpendicular (options B and C) did not noticeably improve times or navigation safety over the
perpendicular berth. In additional none of the finger arrangements allowed for the anti-clockwise
circulation and queuing of vessels to continue whilst a vessel was berthing or exiting a finger berth,
decreasing the efficiency of the entire basin not just at the berth. In summary, the pontoon options
A to D provided quicker times to manoeuvre in and out of the berth under the constrained
conditions. However, to perform the manoeuvres with the finger pontoons, the circulation of the
basin is compromised reducing the efficiency of the entire basin leading to an inability to maintain
the current schedule. In addition, access to the finger pontoon berths is more constrained when a
cruise liner is berthed on Princes Wharf East, which reduces clearances and gives rise to additional
safety issues when entering and exiting the berths.
The saw-tooth arrangement (Option E) extending along the side of Queens Wharf West provided
increased safety and efficiency when entering and exiting the berths (compared to the finger
pontoons). The arrangement is similar to existing berths at Pier 1 and 2. This arrangement allows for
the anti-clockwise circulation and queuing of vessels within the basin to continue with the berthing
and departure of vessels even when the cruise liner and bunker barge are at Princes Wharf East.
Based on maintaining/improving efficiency in berthing and safety, and maintaining the current
timetable with the constraints within the basin, it is concluded that a saw-tooth arrangement
(similar to Option E) is the preferred solution for new berths for the current ferry fleet.

5.3

Refinement of preferred option

5.3.1

Berthing layout

To ensure the saw-tooth arrangement provided a workable and efficient solution another round of
simulations was undertaken, managed by Navigatus at the New Zealand Maritime School (NZMS).
The simulations included looking at the length of the berth face and width. It was found that the
berth width and possibly the berth length needed to increase to reduce the risk of collision with
another vessel in an adjacent berth, as documented in Navigatus (2018b) memo.
During the navigation simulations, debriefs with the ferry masters, Fullers management, Navigatus
and T+T were undertaken to discuss the simulation outcomes. A ferry master suggested that a
reverse saw-tooth may be safer and provide greater operational efficiency. A reverse saw-tooth was
simulated by going in a clockwise circulation and entering the saw-tooth’s bow-in instead of stern-in.
It was found in the prior simulations that the overall time to enter and exit berths was 40 seconds
quicker with bow-in entry.
This design was subsequently simulated at the NZMS on 28 August and it is preferred from both and
efficiency and navigational safety perspective (Navigatus 2018c). Therefore, the proposed design is a
bow-in saw-tooth design, shown in Figure 5-3, as it provides increased safety when vessels
manoeuvre in and out of the berth and improved efficiency when compared to the standard, sternin, saw-tooth.
To ensure the ferry berths are contained within the basin and also maintain a clear definition of
Queens Wharf for aesthetic purposes the sixth berth (Berth F on dwg. 1004393.1000-RC06) has been
reduced 30 m to 26 m. Due to the location at the end with no pontoon to the bow of the vessel
there is no need for the berthing dolphin, so the berthing face is equivalent to the longer berths.
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It should be noted that the most recent simulations have highlighted some potential navigational
safety improvements if smaller berths, or off-peak services are moved to the inner (southernmost)
berth. The allocation of berths is yet to be determined and is currently being considered by AT with
input from navigational safety experts and in consultation with key stakeholders.

Figure 5-3 Reverse saw-tooth layout

5.3.2

Berthing structure

The berthing structure is to be a floating pontoon with access provided from gangway platforms
along Queens Wharf West, with gangways lowering to the pontoons. A floating structure moves with
the tide and as such, access to the vessel is simpler. If a fixed structure was provided pontoons
would still need to be provided for vessel access due to the in excess of a 3 m tidal range. In
addition, it was considered from discussions with Heritage New Zealand and Mana Whenua a
floating structure are preferred due to the separation from the existing Queens Wharf West edge
and the connection to the water.
The pontoon will be held in place by guide piles, proposed to be located on the rear edge to allow
for simpler construction and potential future maintenance.
The proposed berthing structures will integrate architecture whilst still providing a functional design
to minimise landscape and visual impact. This provides an opportunity for architectural identity with
input from Mana Whenua.
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5.3.3

Breakwater

A breakwater is required to protect the proposed berths from the predominant north-east/east
wind direction, which generates waves over 1 m that pass under Queens Wharf. Although, the
berths will still be vulnerable to the north and north-west waves as the basin entrance cannot be
protected without compromising the entrance, noting the north and north-west waves are less
frequent and smaller waves due to lower wind speeds and a shorter fetch length.
Both floating and fixed breakwaters have been considered to protect along the edge of Queens
Wharf West.
A fixed breakwater structure would have a design life of approximately 50 years and require minimal
maintenance. It would be a relatively slender structure with a proposed occupation width of 1.5 m.
A floating breakwater would be at least 6 m wide which would increase the occupation area of the
development. It would also push the pontoons west resulting in a reduction in the navigational
space. In addition, when maintenance is required access would be difficult and likely result in
significantly reduced ferry operations. A floating breakwater would have a freeboard similar to the
pontoons (approx. 1.6 m above still water level) as such certain states of the tide the pontoon may
be higher than Queens Wharf West.
Additionally, the effectiveness of a floating breakwater is dependent on the wave period, if the wave
period is greater than the unit’s capability the wave will pass under with limited reduction in wave
height. Towards the end of the proposed berths the wave period is on the threshold of being able to
work, as such a fixed breakwater would likely be required in this location.
A fixed breakwater is therefore preferred.
The design for the fixed breakwater is closely spaced piles with a concrete capping beam. The
capping beam will be lower than Queens Wharf West and a noticeable gap from the edge will be
provided, however to provide a simple and slender structure the capping beam will need to tie into
Queens Wharf West with brackets, currently designed to be at 3 m centres, however with design
development the connections may be able to be spaced at greater intervals.
Consideration has been given to a fixed breakwater consisting of panels spanning between piles.
While it would reduce the number of piles required it was not the preferred solution as it would
have a shorter design life and larger maintenance requirement compared to a piled breakwater.

5.3.4

Design development

The design has been refined as detail is developed and feedback is provided. Some specific
refinements made through design development that are in direct response to matters raised
through consultation and the assessments of effects include:


A lowering of the breakwater capping beam to below Queens Wharf West to maintain the
wharfs prominence, and delineate the new structure from the old.



A shortening of the length of northern most berth so that it does not extend beyond Queens
Wharf, maintaining the existing wharfs prominence in the harbour.



Consideration of the architectural design to provide a form that is complementary to Queens
Wharf.



A reduction in the number of piles required throughout the design.



A reduction in the overall area of the pontoons.



Provision of opportunity for Mana Whenua interpretation within the architectural form, in
particular the pier markers and gangway shelters.
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6

Downtown Ferry Basin Redevelopment – description of proposed
infrastructure and design requirements

The proposed infrastructure includes:


Six new floating pontoon berths, comprising an area of approximately 2,400 m2, and
associated maritime infrastructure such as bollards and fenders.



Three new gangways providing access to the pontoons from Queens Wharf West. Each
gangway is approximately 30-35 m long and approximately 4.25 m wide.



Three new gangway shelters.



Two new gangway landing platforms located adjacent to Queens Wharf West (approximately
90 square meters each).



Associated piling (summarised below).



A 200 m long piled breakwater.



Balustrading.



Lighting.



Fenders.



Power, water and CCTV to all berths.



Sullage to two berths and associated pumps and storage;



Signage (including guide markers at each pier):



Improvements to the existing ferry terminal shelter including:


Demolition of part of the building.



An additional entrance and exit.



Improved lighting.



New fare validation points, which allows the majority of the terminal to be publicly
accessible area.



New retail space.



Improvements to the toilet block; and



Modifications to the existing heritage shelter within the terminal to improve light
quality.

Table 6-1 Pile summary
Pile Location

Pile Diameter
(mm)

Proposed Type

Approximate
Number

Gangway (slab)
Pontoon gangway
Pontoons

600 – 800

Steel tube with reinforced concrete core

75

Pontoon Mooring
Fender Dolphin

700 – 1100

Steel tube with reinforced concrete core

16

Fender Dolphin

≤550

Timber

24

Breakwater

500

Steel UC, HDPE sleeved with concrete infill

402
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The pontoons will be floating, anchored by pontoon guide piles, which will allow the movement of
the pontoon up and down with the varying tidal range. The distance from the still water level to the
top of the pontoon, known as freeboard, is determined based on the boarding height on the current
fleet of vessels. Freeboards of 1.6 m and 0.92 m are proposed. A portable access ramp will be
located on the pontoons to provide access to the vessels.
The side of the pontoon that will be in contact with vessel will have integrated fenders spaced
evenly along the edge of the pontoon. The fender will consist of a rubber arch fender with a rubbing
strip on the front. The reason for the fenders is to absorb the berthing energy of the vessels during
berthing operations minimising potential horizontal movement of the pontoons. Fenders also aid in
reducing maintenance requirements of the pontoons as the ferries will not directly impact onto to
the pontoons. In addition to the integrated fenders there will be a standalone fender dolphin at the
front of the berth to protect the pontoons and people from a vessel collision. This is an additional
safety precaution as it is only expected these will be impacted upon during loss of control of the
vessel or error in judgement of vessel approach. For additional safety there will be a dolphin pile
with a floating circular fender around the pile that will move up and down with the tide, the purpose
of this dolphin pile is to protect vessels berthed to the north from an incoming vessel if it overshoots
the berth protecting the corner of the pontoon an pushing the vessel away from the berthed vessel.
To access the pontoons from Queens Wharf West there will be independent piled gangway
platforms at three locations. The gangways will rest on the platform and hinge down to landing
pontoons. The gangways will move up and down with the tide.
Gangway slope was assessed considering the tidal range from Highest Astronomical Tide (HAT) to
Lowest Astronomical Tide (LAT), with these events occurring once every 18.6 years. Based on these
assessments the gangways will achieve a 1(V):12(H) gradient for on average 88% of the time and will
maintain this gradient for 80% of the low tides. The maximum grade that can be expected in a
Lowest Astronomical Tide is 1(V):10(H). This grade was selected as constructing longer gangways,
and thus flatter grades, is likely to result in significantly larger infrastructure requirements.
The gangways will consist of three lanes, the intention is for two lane to be used for queueing and
one lane to exit pontoons with provision to reverse this during the morning peak. There will be one
gangway servicing two berths.
To protect the berths from the predominant north-east wave direction, improving stability of the
pontoon and maximising operations, a breakwater is required along Queens Wharf West. The
breakwater will be a series of piles (black HDPE sleeves) with a concrete capping beam. The intention
is for the capping beam for the breakwater to sit 50 mm lower than Queens Wharf and for a gap
between the wharf edge and the breakwater to retain the definition of Queens Wharf West.
There will be services on the pontoons including sullage, power, water, CCTV, communication,
lighting and safety equipment including firefighting provisions, life ring, ladders and emergency call
points. The services will be located in covered ducts inside the pontoon accessed by manholes and
will run up the underside of the gangways to shore connections.
It is acknowledged that the NZ Coastal Policy Statement (Policy 24 and 25) seeks that sea level rise
(SLR) should be considered over at least a 100 year planning period.
The Ministry for Environment’s recently-released national guidance (MfE, 2017) recommends use of
four SLR scenarios corresponding to different Representative Concentration Pathways (RCPs,
essentially these are emissions scenarios). Table 6-2 lists the SLR allowances for these scenarios for
short to long term periods. This guidance compares well with the Auckland Unitary Plan: Operative
in Part (AUP: OP) policy, which requires consideration of a SLR allowance of 1.0 m over 100 years as
the base case.
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Table 6-2 Sea level rise projections from the 1986-2005 baseline for the four emission scenarios

1

Year

RCP 2.6 M1

RCP 4.5 M

RCP 8.5 M

RCP 83rd %

2070

0.32 m

0.36 m

0.45 m

0.61 m

2120

0.55 m

0.67 m

1.06 m

1.36 m

- M = median

The floating infrastructure is designed for a 25 year design life and 50 year design life for the piles, as
such a 50 year SLR has been the determined as being reasonable in this case to account for the
lifetime of the proposed infrastructure and a SLR of 0.5 m has been used.

7

Conclusions

Strategic planning documents for the city, has identified Queens Wharf West, and the Ferry Basin, as
the long term home for ferry infrastructure.
A large number of potential berth configurations within the Ferry Basin have been considered in
developing the consent level design. The consideration of options, which included maritime
simulations, concluded that the proposed reverse saw tooth arrangement of berths along Queens
Wharf West is preferred.
Both bow-in and stern-in saw tooth arrangements are viable but a bow-in saw tooth is the preferred
layout from an operational efficiency and navigational safety perspective.
Alternatives have been considered for other aspects of the design, including the breakwater.

8
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