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Downtown Ferry Terminal Redevelopment - Outcomes of
Navigational Simulations 2 (1 and 2 August 2018)
1. Findings
In summary the key findings of the simulations and debriefing discussions were:
1. Active Control: the proposals for Pier 1/2 replacement concentrate ferry activity into
a smaller area of water. Active control of ferry movements is likely to be required.
2. Piers 1 and 2 Replacement:
a.

b.

for the central berths a “funnel” design is required with longer berths, wider entry,
curved sides and a roller fender on the apex of tapered pontoons. Even so,
these berths are likely to be suitable for bow-in entry only which may limit use to
double-ender ferries (e.g. Kea) or for layover/ fuelling/sullage.
While a clear conclusion on preferred layout was not reached in the simulations,
it is the Navigatus view that the “U” layout is preferable to the “Comb” as it
supports a consistent pattern on circulation by ferries in the basin.

3. Larger sawtooth berths: the current design for sawtooth berths is too tight for stern
entry. If sawtooth berths on QWW are to be used for stern entry (i.e. as per current
practice on Berths 1C, 2B and 2C) berths need to be wider and possibly longer.
4. Mixture of bow-in and stern-in entry on sawtooths to be avoided: T&T designers
advise that providing for a range of ferry boarding heights requires some berths are
used bow-in and some stern-in. This would give rise to an inconsistent circulation
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pattern in the basin. Inconsistent circulation would increase the risk of collision, so
should be avoided so other solutions are required.1
5. Reverse sawtooth merits consideration: a new reverse arrangement of sawtooths,
used bow-in, was identified in the simulations debrief as an alternative configuration
for berths along Queens Wharf West. This alternative has many advantages and few
drawbacks. A significant advantage is that it enables an adjustable height boarding
platform for multipurpose use of berths while maintaining a consistent circulation
pattern – thus addressing the preceding finding.2 This option merits further
evaluation.
6. Small Ferries: While not tested in the simulations, provision of several sheltered
berths for smaller ferries is desirable to provide a reliable service to destinations
where the infrastructure at the far end can only accommodate smaller ferries.

2. Recommendations
As a result of the learnings from the simulations and subsequent debriefs, the following are
recommended by Navigatus:
1. Active Control: Vessel movements in the downtown ferry basin are actively
controlled by a controller who is independent of any particular ferry operator.
2. Queens Wharf West: A reverse sawtooth design, used bow-in by all sizes of ferry, is
explored further.
3. P1 and P2 Replacement Space Allocation:
a.

b.

Space: more lateral width and depth is provided to give more water space
laterally between berths and longer berth pockets. These will reduce the risk of
contact between ferries.
Small Ferries: providing for smaller ferries to operate from more sheltered
southern parts of the basin should also be considered in the allocation of space
within the ferry basin.

3. Purpose
The purpose of the simulations was to assess:
Aspect
Sawtooth berths to Queens
Wharf West (QWW).
Preliminary designs for berths
replacing Piers 1 and 2.

Main Simulation Objective
Determine if berth sizes are suitable for navigation safety,
especially with regard to potential collisions between incoming
vessels and those already berthed.
Determine if the layouts are practicable and if the overall space is
sufficient to fit in the proposed number of berths.

4. Method
The simulation method is described in the report “On-water Ferry Simulations and Queuing
Model” prepared by Navigatus Consulting (July 2018). The same Fullers ferry masters
participated in the simulations. A difference with the previous simulations was that only a few
1

For instance the berths could be made wider to allow for an adjustable boarding height platform to be provided, or mobile
boarding ramps might be used to make up any differences.
2
Space for an adjustable height platform could also be provided by other options such as by widening the berthing pontoon.
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hours were spent refamiliarising with the vessel compared to a day spent gaining initial
familiarity in the June simulations.
The mid-sized catamaran fast ferry from the June simulations was used.3 A Ro-Ro ferry of
similar dimensions to the Kea was also trialled to simulate double-ended ferry operation, but
was found to be dissimilar in handling characteristics due to the arrangement of propulsion
units. It was agreed however that a double-ender operating at under 5 knots was sufficiently
similar in handling characteristics to the catamaran ferries (when operating bow forward) to
be used a proxy for low speed berthing manoeuvres. As a consequence all berthing
simulation runs were undertaken with the high-speed catamaran ferry.
The following layouts prepared by Tonkin and Taylor were simulated:4
•
•
•

Layout 12 (Figure NS12) – “U” shaped replacement for Piers 1 and 2
Layout 13 (Figure NS13) – “Comb” shaped replacement for Piers 1 and 2
Layout 14 (Figure NS14) – “Sawtooth” berths along Queens Wharf West (QWW)

In each case the layout dimensions were adjusted by T&T to maintain similarity, given that
the vessel in the simulation is slightly smaller than the design vessel (35m high speed
catamaran). In all simulation runs vessels were placed in adjacent berths to enable the risk
of ferry-on-ferry contact to be evaluated.

5. Learnings
5.1.
a)

b)

c)

“U” Shaped Replacement for Piers 1/2 – Layout 12
The staggered berths in the U layout are similar in concept to the existing Pier 1 berths
(with the western half of the “U” being analogous to a mirror image of Pier 1). The
berths felt somewhat tighter in use to the Fullers ferry masters who took part in the
simulation. This was interpreted by Navigatus as being partly due to the presence of
other vessels berthed inside the “U”. A contributory factor may be that Fullers ferries
currently berth almost exclusively starboardside-to in all locations, so berthing
portside-to (as required in berths 10 and 11) is less familiar to Fullers ferry masters.
Also the handling of the simulated vessel, while representative, was less familiar to the
ferry masters than the real ferries they are used to.
A curved entry to Berths 9 and 10 at the bottom of the “U” will be important to ease
entry, to reduce the risk of contacting a vessel in berths 8 and 11, and to reduce the
risk of hard contact on the northern end of the pontoons. A “funnel” berth design with
extended berth (parallel sided to boat length) and wider curving entry with roller fender
on the central pontoon apex was developed on Day 1 of the simulation (refer Figure 1).
The curved entry geometry helps to reduce the risk of hard contact.
A digital model similar to Figure 1, was built by the NZMS in time for some simulation
runs in the afternoon of Day 2 and was found to be an improvement on Layout 12.
These concepts should be evaluated in more detail in the detailed design phase.

3

The Bottom Interaction factor was set to 2.0 and Wind Interaction to 0.2 for all runs.

4

T&T numbering used in this memo. Simulation numbering assigned by NZMS does not match due to layout variants.
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Figure 1 – Sketch of Funnel Design for Berths 9 and 10 (Not to scale)

d)

5.2.
a)
a)

Even with the improvements, Berths 9 and 10 at the bottom of the U shaped layout
were not regarded as suitable for stern-in entry as the master is unsighted for the berth
entry for an extended period of time during the turn towards the north and loses
situational awareness. These berths can be used bow-in – e.g. by double-ended
vessels (such as Kea), or for layover/fuel/sullage.

Comb - P1 and P3 Replacement by Berths – Layout 13
A difference between Layout 13 (Figure 2) and the existing piers 3A, 3B and 4 is that
the existing berths are more widely spaced, with open water space to the sides.
The comb layout focuses a lot of traffic into a small area of water, so congestion and
the potential for vessel conflict can be expected.5

Figure 2 - Comb Berth Layout to Replace P1 and P2

b)

5

For stern-in entry, turning ferries will at times be on a heading towards the sawtooth
berths. An operational practice of selecting an empty sawtooth berth to head towards

Also applies to the U shaped layout but is more obvious for the comb.
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during the turn would help to reduce ferry-on-ferry collision risk. This was considered
to be manageable with appropriate training of ferry masters.
For bow-in entry, there is a temptation for ferries to cut across the circulation pattern
and to run diagonally from Princes Wharf, especially when entering the Berths 8 and 9,
which are closer to Queens Wharf. A diagonal approach provides for a more direct
bow-in entry manoeuvre and is therefore quicker and more convenient. Hard contact
with the structures is less likely on such an approach. However this is inconsistent with
the anticlockwise circulation pattern and increases the risk of ferries colliding. Such
operational tensions would be a concern.
If a ferry is reversing sternwards out of berths 10-12 with the master on the starboard
wing station the master will be unsighted of some incoming vessels, especially if the
incoming vessel has taken a diagonal approach path as described above. This leads
to a conclusion that active control of the ferry basin through a controller is essential for
the comb layout with bow-in entry.

c)

d)

5.3.

Sawtooth Berths

Layout 14 – (extension of Pier 1 sawtooth berths along QWW)
a) For stern-in berthing on the sawtooth berths of Layout 14, contacts between
incoming ferries and berthed ferries were common, occurring on approximately half
of berthings at moderate wind speeds (20 knots northerly).6
Figure 3 - Ferry-on-Ferry Contact during Simulated Berthing on Sawtooth at QWW

b) It was concluded that larger berths are required to provide greater separation
between vessels.
Reverse Circulation and Bow-in on Layout 14
c) An alternative of using Layout 14 bow-in was trialled. This would require a general
change to a clockwise circulation pattern. The idea was that bow-in berthing would
provide a more control, reducing the risk of collision.
d) Simulation found that this usage greatly reduced the risk of colliding with a berthed
ferry. While use of berthing lines was not simulated, in northerly winds the stern
would swing out after the bow line is on. Putting the stern line on first would lead the
bow swing out. Neither condition is operationally desirable on the most exposed
sector.
6

Possibly representative of a higher wind speed. The simulation ferry was significantly affected by wind, notwithstanding the
0.2 value assigned to the Wind Interaction factor.
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e) Bow-in berthing on this layout would also present the ferries with stern facing
outwards to a northerly wave chop, which is less desirable for wave induced surging
motion of the ferries (and possibly splash of passengers).
f) In the subsequent debrief the T&T designers commented that some smaller vessels
may have to come in bow-in to the sawtooth berths due to boarding height
requirements. That would require counter flow movement of those vessels which
raises significant navigation safety concerns and should be avoided.
Wider and Longer Sawtooth Berths
g) A wider sawtooth berth design was developed with the east-west width of berth
increased from 1.2 times the design ferry beam to 1.5 times the beam (Figure 4).
Figure 4 – Sketches of Wider and Longer Sawtooth Berths for Simulation (N.T.S.)

h) The model became available later on Day 2. This was judged to be an improvement
but possibly insufficient.
i) A design was also developed for sawtooth berths that were both wider and longer (up
from 1.2L to 1.3L). This was unavailable for testing during the period when ferry
masters were available.

5.4.
a)
b)

Reverse Sawtooth Berths
At the debrief review of simulation outcomes at the end of Day 2 a layout with
sawtooth berths along Queens Wharf in a reverse pattern was mooted for bow-in use.
This layout could not be simulated within the remaining time. However, during a brief
discussion such a layout was thought, at first sight, to have the following advantages
and drawbacks:
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Advantages

Drawback

Lower risk of contact with berthed vessels (compared
to stern-in sawtooth berths)
Berths don’t need extra space for collision protection,
allowing 6 to be built on QWW.
Provides the space for an adjustable platform on the
pontoon near the vessel stern which allows all ferries
to use the berth bow-in.
Maintains circulation pattern, which is safer.
Vessels face exposed northerly aspect with bow
partly to windward, which is preferable in terms of
boat motion and splashing of boarding passengers.

Vessels are presented
partially side on (port quarter)
to waves from exposed
northerly aspect which may
induce rolling motions and
differences in movement with
the pontoons.
Such movements may limit
the ability to transfer
passengers safely in some
conditions, especially for
smaller ferries.

Figure 5 – Sketch of Reverse Sawtooth Layout (N.T.S.)

In summary the reverse sawtooth berthing option merits further consideration.
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5.5.

Small Ferry Berths

It is understood that AT desires to standardise on a ferry type carrying 170 to 200
passengers.7 However the size of vessel8 that can service destinations such as Pine
Harbour is limited by the facilities at the distal end of the service. So smaller ferries may
remain in service for some time. The following comments arose on discussions and debrief
only as small ferry operations were not simulated.
a)
Outer Basin Exposed: Any design which places the smallest ferries in the most
exposed locations could have potential implications for safety and service reliability for
services relying on smaller ferries.
b)
Provision for Inner Basin Option: A variant of the P1/P2 replacement could provide
for several small vessel berths in the most sheltered part of the basin (Figure 6).
Figure 6 – Sketch of Potential Small Ferry Berths in Sheltered Part of Basin (N.T.S. – on “U” Layout)

6. Other Matters
In a pre-simulation meeting with ferry masters9 and a design representative from Tonkin and
Taylor, the following matters were discussed:
a. Berthing contact speeds: it is difficult to get design data on actual berthing contact
speeds for ferries. It may be desirable to install accelerometers temporarily on ferries
to measure actual berthing impacts. Fullers to consider feasibility. T&T to consider if
designers wish to follow this up.
7

Currently 4 ferries run to Pine Harbour :two 15m x 49 seaters and two 17.7m x 99 seaters (7m beam).
Measured by beam and length.
9
Liam Dowling of Fullers was present for all the simulations and discussions, Rene van der Wetering participated in some initial
workshop discussions. Alistair Thomson attended for a short time, mainly in an observational capacity. Gareth Willis of
Auckland Transport attended for an hour later on Day 2 and discussed findings to date.
8

Memo Simulation #2 20180806 Rev 0.docx

Prepared for Auckland Transport

Page 8 of 9

b. Fendering: the objectives of fendering are, in priority order:
1) Safety of passengers and crew
2) Safety of vessel
3) Prevention of damage to berthing facilities
c. Sources of Interference from Other Port Activities: No ferry movements can take
place while a cruise ship is berthing on Princes Wharf East. Departing cruise ships
leave the basin relatively quickly and with little disruption. Port activities on adjacent
wharves seldom have an effect within the ferry basin. The main source of other
interference to ferry operations in the basin is recreational users. Almost every day
that a cruise ship is on PWE one or more recreational vessels (e.g. kayak, power
boat) will enter basin to farewell a passenger. In addition yachts engaged in racing
often cross the mouth of the basin, within the 50m basin zone10, (e.g. when working
to windward against an ebb tide). There is signage on the ends of the wharfs relating
mainly to the area being customs controlled, rather than providing for navigational
safety. The signs appear to be routinely ignored by recreational boat users. It is
recommended that unauthorised access is better managed, commencing with
improved signage. Fullers plan to discuss upgrading signage with AT.
d. Construction Safety Signalling. Any signals for construction activities (e.g. when a
crane lift is taking place) need to be:
i.

additional: in addition to the usual notice to mariners and calls on VHF,

ii.

unambiguous: unable to be confused with other navigational lights and aids
such as steady green and red vessel navigation lights

e. Manoeuvring to Berths in Pier 1 after sawtooth built: if sawtooth berths are built
on QWW ferry turning manoeuvres for stern-in access to Pier 1 will need to be
adjusted to finish the turn to the north before getting too close to QWW (as the most
southern sawtooth berth will be in or adjacent to that space). This is not expected to
be a significant problem.
f.

Basin Activity Downtime: there are usually no ferry movements in the basin
between the last service (which is currently the Devonport service in the early hours
of the morning11) until around 15 minutes before the first Devonport service of the
day. No issues from a ferry operational perspective are anticipated with access to the
ferry basin during these periods by vessels associated with construction (e.g. for
supply barge movements). These observations suggest that daily windows of a few
hours for exclusive construction access may be possible (e.g. for barge tug tows).

7. Acknowledgement and Limitation
The assistance of Fullers Group Limited in making ferry masters and other personnel
available for the simulations and discussions is gratefully acknowledged. Participation does
not imply endorsement by Fullers of any particular layout, design or conclusions.
While the simulations are a useful tool, experience, judgement and prudent navigational risk
management considerations also need to be applied to decision-making.
10
11

The basin zone declared by the Harbourmaster extends 50 metres beyond the ends of Queens Wharf and Princes Wharf.
The timing and service of the last vessel may changes as service spans extend to other destination.
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Downtown Ferry Terminal Redevelopment - Outcomes of
Vessel Manoeuvring Simulation 3 (28 August 2018)
1. Summary
The key conclusion of Simulation 3 is that the ‘reverse sawtooth’ layout enables safe vessel
manoeuvring during strong northerly wind conditions. These conditions are considered to
represent a worst case for vessel handling in the basin. Given this and the other factors
previously considered, subject to detailed design features, the ‘reverse sawtooth’ layout is
recommended over the other options considered.
It was found that in some conditions, on-water vessel congestion may arise due to conflict
between ferries manoeuvring to and from the southernmost sawtooth berths and ferries
using Pier 1. Several options to address this issue are identified and recommendations
made.

2. Purpose
The purpose of the third simulation session was to assess:
Aspect
Sawtooth berths on Queens
Wharf West (QWW).

Main Simulation Objective
Determine if the ‘reverse sawtooth’ layout is practicable from a
vessel manoeuvring and berthing perspective.

3. Method
The simulation method was as follows:
•

generally as described in the report “On-water Ferry Simulations and Queuing Model”
prepared by Navigatus Consulting (July 2018).

•

design vessel - 35m catamaran fast ferry. Simulation vessel - 28m High Speed Ferry
2 from the simulator library.
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•

reverse sawtooth layout as shown in drawing Quay Street, Auckland CBD Proposed
Site Plan – Resource Consent - Dwg 1004393.1000-RC06 - Rev 2

•

berth lengths adjusted to maintain similarity, as the simulation vessel is smaller than
the design vessel.

•

all simulated manoeuvres were made to and from the second most southern
sawtooth berth.

•

vessels placed in adjacent berths to allow likelihood of ferry-on-ferry contact to be
evaluated.

A key difference to the prior simulation sessions was that the vessel was driven by Capt
Buckens of the New Zealand Maritime School (NZMS) as opposed to local ferry masters.
Capt Buckens is a highly experienced master with experience in cruise ship operations but
not ferries. However, the smaller ferries using the Downtown Ferry Basin are similar to
cruise ship tenders which he knows well.
A second difference was that all simulated runs were recorded and evaluated with no
familiarisation period. This was partly undertaken in recognition of Captain Bucken’s general
proficiency in driving a variety of vessel types in the simulator. While the need to employ
Capt Buckens arose initially out of logistical circumstances the situation did allow testing of
how well the layout catered for handling errors, as might occur in real operations given a less
proficient master.
A limitation of the maritime simulator is that simulating berthing movements using mooring
lines is slow and relatively difficult. As a result simulation with berthing lines was not
undertaken. This is a recognised limitation of the simulator that results in it being better
suited for assessing vessel handling up to the moment just prior to taking the first line on
arrival and immediately following the final line being let go on departure. This therefore limits
exploration of differing manoeuvres within the berth.

4. Runs
Winds from a northerly aspect were simulated as that is the most open direction and
exposed to both wind, and to wind and wake induced wave action. This condition is therefore
considered to present the most difficult on-water operational conditions. Eight simulation
runs were undertaken, all berthing bow-in to the north:
•

three runs in 5 knots of northerly wind

•

three runs in 20 knots northerly

•

two runs in 25 knots northerly

A further description of each set of runs is provided below.
a)

5 Knots Northerly: After the first run a steady 4 knots of vessel forward way was
maintained during a sweeping turn into the berth, as per the existing anticlockwise
vessel circulation pattern. The bow-in, bow-north berthing manoeuvre was found to be
easily accomplished and there was never a sense of danger of collision with the
nearby berthed vessels. On departure during the first two runs, the ferry was found not
to have backed far enough into the basin and, on moving ahead, the vessel passed
close by ferries berthed to the north. This was partially due to the presence of Pier 2
which constrains southward movement when backing from the southern sawtooth
berths.
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Figure 1 Run 3 in 5 knot northerly. a) Arrival

b)

b) Departure

20 Knots Northerly: In a 20 knot northerly wind, the difficulties of maintaining control
while keeping to the 5 knot general speed limit became evident. The wind tended to
take the stern of the vessel, forcing the bow off the intended track. During Run #5 a
wind-induced swing to port caused the turn to be initiated earlier than intended. This
was corrected by slowing and allowing the ferry to be taken by the wind southward
within the basin until it was in an appropriate position to complete the manoeuvre
(Figure 2). At no time did Capt Buckens consider the vessel was put in danger or that
there was a chance of vessel on vessel contact. Upon departure in Run #6 the ferry
backed into the open water at the north end of Pier 1 to effect the change in heading
before making way northwards to exit the basin (Figure 4).

Figure 2 – Run 5 – early turn corrected by allowing vessel to drift downwind mid-turn in 20 knot northerly
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Figure 3 Run 6 - completing entry turn in a 20 knot northerly. Wake indicates leeward drift.

Figure 4 - Run 6 Arrival and departure – illustrating potential conflict with Pier 1 traffic – 20 knots
northerly

c)

25 Knots Northerly: This simulation was similar to the 20 knot run, but with the wind
forces being approximately 50% greater, the vessel was found to be more difficult to
control. A low speed entry to the basin on Run 7 was abandoned when the wind
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caught the stern of the ferry near the basin entrance and swung the vessel firmly to
port – that is towards Queens Wharf. An initially higher speed was maintained during
Run #8 to provide more directional control. As the vessel slowed for the turn to port the
wind took hold, moving the ferry laterally downwind at a speed approaching 3 knots.
The initial contact with the berth on the bow was felt somewhat hard (due to poor
alignment with the berth on contact and due to the lateral motion). Capt Buckens
reported that he did not consider there had been a significant risk of collision with
berthed vessels as he could always have gone astern to stop and back out of the
situation. During the Run 8 departure the bow was quickly taken by the wind and the
vessel swung to port. This resulted in the ferry backing across the basin and partly up
into the wind until sufficiently clear of Pier 2 to go-ahead and execute a turn onto a
northerly heading to exit the basin (Figure 6). This indicates a potential risk if a backing
astern manoeuvre is undertaken from the southernmost sawtooth berths during fresh
northerly conditions.
Figure 5 - Run 8 Arrival - downwind drift as positioning for final entry in 25 knot northerly

Figure 6 - Run 8 departure. Ferry reverses sternwards across basin until clear of Pier 2 after bow swings
downwind in 25 knot northerly.
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5. Discussion
Key learnings from the Simulation 3 were:
1. The reverse sawtooth layout appears to be practical for vessel manoeuvring and
berthing during what is likely to represent a worst case conditions in the basin –
namely northerly wind conditions.
2. Bow-in (bow-north) berthing approaches to the berths were well-controlled with little
chance of collision with vessels in adjacent berths.
3. The existing anticlockwise circulation pattern was maintained and found practical.
4. In some situations and unless actively coordinated, conflict could arise with vessels
operating to and from the southernmost two saw-tooth berths interfering with vessels
approaching or departing Pier 1.
Exit from Southernmost Sawtooth Berths
The simulation runs identified potential issues with vessels backing from the two most
southern sawtooth berths on departure. However, this is not the departure procedure that
would be employed in fresh northerly conditions. Appropriate use of mooring lines will allow
“springing off” to exit the berth (Figure 7).
Figure 7 - Springing Off Sawtooth Berth

1

2

Bow
swings away
from berth

Stern springline
prevents
sternward
movement

Cast off
stern
springline
when clear
ahead.

Port engine
astern

Engage engines
to move forward

This springing off manoeuvre enables vessels to depart the sawtooth berths on an
appropriate heading without being taken by the wind towards Pier 2 or into the water space
of Pier 1. Springing off is a well-known manoeuvre that ferry masters can be expected to be
familiar with.
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Our conclusion is that, while the simulations appear to show risks for vessels departing the
southernmost berths of the sawtooth, those risks can be mitigated through appropriate
departure procedures for the wind conditions.
Congestion
Vessels manoeuvring into and out of the southernmost sawtooth berths, and particularly the
most southern sawtooth berth, will potentially conflict with vessels turning to go astern into
Pier 1, or reversing out of Pier 1 if they have entered a Pier 1 berth bow in. This will require
additional care and, as a result, this area may become congested at times.
Congestion creates two risks: maintaining timetable and collision between vessels.
Active control of the ferry basin through a Basin Control service would assist to some extent.
This is recommended in any case to manage ferry queuing, to manage reallocation of berths
in case of breakdowns and to reduce the likelihood of on-water navigational conflicts. Active
control will help to manage collision risk, but may only partially address timetable risk.
However overly conservative control could exacerbate timetable risk. It is therefore
considered that additional options should be explored to address the causes of congestion.
Options to address the causes of congestion include:
1. reserve most southern sawtooth berth for smaller and more agile ferries – so as to
minimise the time taken for manoeuvring in this area (which would also put them in a
more sheltered part of the basin), or
2. reserve the southernmost sawtooth berth for uses that do not require frequent access
in peak periods, such as layover and sullage pump-out, and/or
3. move the high frequency Devonport service out of Pier 1.
Moving the Devonport service to a northern sawtooth berth is not recommended as the
sawtooth berths are not designed for double-ended ferry operation.
An alternative is to move the Devonport service to Berth 2B. This would have several
advantages:
•

the berth is close to Quay St which keeps walking distances short.

•

the berth could be configured for direct entry and exit by a double-ended ferry.

•

the Devonport ferry would join the anticlockwise circulation pattern of all the other
ferries. This would be a safety improvement on current operational practice where
the Devonport ferry has been granted an exemption by the Harbourmaster and is not
required to follow the anticlockwise circulation pattern.

A further advantage of relocating the Devonport services to Berth 2B is that it would reduce
the water space required to the west of Berth 2B. This would release water space for the
Downtown Public Space project, which is also a Council priority.

6. Recommendations
We recommend that:
1. A reverse sawtooth design is adopted for new ferry berths along Queens Wharf.
2. The most southern sawtooth berth is either allocated to use by small and
manoeuvrable ferries (e.g. water jet propulsion), or reserved for off-peak uses.
3. Consideration is given to relocating Devonport ferry services to Pier 2B.
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