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Disclaimer

Ernst & Young (EY) was engaged on the instructions of Auckland Council to provide a comprehensive study of future port options in accordance with the engagement
agreement dated 21 November 2015 including the General Terms and Conditions. The results of EY's work, including any assumptions and qualifications made in preparing
the report, are set out in EY's report dated 22 June 2016 ("Report"). You should read the Report in its entirety. A reference to the Report includes any part of the Report.
Unless otherwise agreed in writing with EY, access to the Report is made only on the following basis and in either accessing the Report or obtaining a copy of the Report
the recipient agrees to the following terms:

1.
2.

w

10.

The Report has been prepared for Auckland Council's use only.

EY has consented to the Report being published electronically or released into the public domain for informational purposes only. EY has not consented to
distribution or disclosure beyond this. The Report may not be used or relied upon by any other party without the prior written consent of EY.

EY disclaims all liability in relation to any other party who seeks to rely upon the Report or any of its contents.

EY has acted in accordance with the instructions of Auckland Council in conducting its work and preparing the Report. EY has not been engaged to act, and has not
acted, as advisor to any other party. EY makes no representations as to the appropriateness, accuracy or completeness of the Report for any other party's
purposes.

No reliance may be placed upon the Report or any of its contents by any recipient of the Report for any purpose and any party receiving a copy of the Report must
make and rely on their own enquiries in relation to the issues to which the Report relates, the contents of the Report and all matters arising from or relating to or in
any way connected with the Report or its contents.

No duty of care is owed by EY to any recipient of the Report in respect of any use that the recipient may make of the Report.

EY disclaim all liability, and take no responsibility, for any document issued by any other party in connection with the Report.

No claim or demand or any actions or proceedings may be brought against EY arising from or connected with the contents of the Report or the provision of the
Report to any recipient. EY will be released and forever discharged from any such claims, demands, actions or proceedings.

To the fullest extent permitted by law, the recipient of the Report shall be liable for all claims, demands, actions, proceedings, costs, expenses, loss, damage and
liability made against or brought against or incurred by EY arising from or connected with the Report, the contents of the Report or the provision of the Report to
the recipient.

The material contained in the Report, including EY logo, is copyright and copyright in the Report itself vests in the Auckland Council. The Report, including the EY
logo, cannot be altered without prior written permission.
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This comprehensive study was commissioned by the Consensus Working Group
(CWG) of the Port Future Study. The objective of the Port Future Study is to
recommend a long-term strategy for the provision of port facilities to
accommodate sea-based imports and exports and the cruise industry flowing to
and from Auckland and its wider region in an economically, socially, culturally
and environmentally acceptable manner, taking into account competing uses for
city centre waterfront space and the various impacts of options.

1.1.1 Is there tension between the port and the CBD?

Port of Auckland Limited (POAL) has a significant role in the Auckland and New
Zealand economy. As a facilitator of trade in the supply chain for imports and
exports, their activities generate wider economic benefits including employment,
business activity and investment, and direct benefits from the cruise activities
including facilitating tourism. In order to capitalise on these benefits, any long-
term strategy must have a role for the port.

Auckland's population has grown by 22% since 2001. The central business
district (CBD) is considered the engine room of Auckland, with the largest
concentration of education and employment. The current CBD footprint is
expected to grow as increasing residential and urbanisation continues, along with
transport infrastructure improvements.

Increasing residential developments within the Auckland CBD also means that the
population of the CBD will continue to grow. This has inevitably placed
constraints on the current space and demand is expected to increase.

Determining the highest and best use for port land to accommodate the future of
both the port and the CBD will be the crux of this study. “Best use” is an emotive
topic that naturally is influenced depending on the priorities and value sets of the
party determining the answer. This study attempts to provide hard evidence to
the CWG in order to help inform the reader of this study. Our conclusions can
only ever be a guide and ultimately, decisions will be made by policy makers
using the evidence in this study as well as their own interpretation of the
opinions and preferences of the Auckland community and New Zealand, looking
generations into the future.

1.1.2 What is the future state?

Growth in New Zealand's population and economy is primarily driven by growth
in Auckland and the North Island. Globally, world trade is predicted to grow with
New Zealand's main trading partners gaining greater global market share. Our
forecasts suggest that the demand for port activities including container trade,
multi-cargo (including vehicles), and cruise will continue to grow in the short,
medium and long-term.

Table 1: Port activity and forecasted average long-term growth rate range
Forecasted range average long-term

S Y growth rate (per annum) up to 2060
Container trade (TEU) 2.1%-5.0%
Multi-cargo (tonnage) 1.1%-3.6%
Vehicles (unit) 0.6%-2.3%
Cruise (Ship visits) 0.3%-2.5%
(Passenger numbers) 1.2%-4.2%

1.1.3 Who has the trade task capacity?

The ability to handle the long-term growing trade task depends on the long-term
capacity of the port and the existing ports in the North Island.

1.1.3.1 POAL's capacity

Our technical and benchmarking assessment considers that in the long-term,
POAL will be constrained due to the following reasons:

In relation to container task and with the assumption of no further
reclamation or land, there is a capacity limit on increases in operational
productivity based on the next feasible port yard technology available.

There is a limit imposed by berth capacity. Berth capacity relates to the
length of the terminal where ships can dock. There is a trend that larger
vessels are becoming more frequent, increasing the need for longer
berths.



Taking a medium growth rate of 2.9% compounded annual growth rate (CAGR),
and our assessment of POAL productivity figures, it is suggested that container
capacity could be reached in the medium term as early as 2055. This date is
sensitive to both these variables and depending on the view taken; this date
could be hit substantially earlier (2039) or later (2070). However, we believe
that based on the evidence, it would be prudent to anticipate that capacity will be
exceeded over the long-term period of this study.

Our analysis found that capacity for vehicle trade could be reached in the short-
term as early as 3 years or as late as 12 years under respective high or low
growth scenarios. We have, however, assessed that there are a number of
options to cope with capacity issues in the short-term. These range from partial
relocation of the task, further reclamation or constructing vertical infrastructure.
We consider that this is a key decision in the short-term, which must align with
the holistic long-term strategy employed.

1.1.3.2 Existing North Island ports

Assessing the long-term trade task for Port of Tauranga suggests that the Port of
Tauranga may be facing its own capacity issues, and would be unable to
accommodate Auckland's trade task as well as its own.

Northport is effectively designed as a multi-cargo port. As such, it is potentially
well suited to take some of Auckland's trade task and they have expressed an
interest in doing so. Relocating multi-cargo to Northport would have a
considerable impact on the supply chain for these goods, and associated
negative costs for suppliers and freight operators, as most of the goods would
have to be transported back to the Auckland region and further south. The
related transport infrastructure pressures and loss of economic activity to the
Auckland region would be significant.

1.14 The results

Our analysis of the short-listed options, in accordance with the scope of this
study assesses which option could accommodate the long-term (50-100 years)
trade task. The short-listed options are:

Option 1: Constraining the Auckland's port to its current footprint
(including what is currently consented)

Option 4: Enabling growth of Auckland's port in its current location
(Expand)

Option 5: Building a new port elsewhere (New Port) - an initial physical,
economic, environmental, social and cultural assessment was conducted
in the form of a Multi-Criteria Analysis (MCA) on a number of potential
sites to assess their viability. The outcomes of the MCA suggests the
following appropriate site areas:

A. Manukau - Central Manukau, Hikihiki, Puhinui

1
B. Western Firth of Thames - Kawakawa Bay, Waimango Point
C. Muriwai - Offshore, North West Coast

These five options (Option 1, Option 4, Option 5a, Option 5b and Option 5¢)
underwent further detailed quantitative and qualitative assessment including an
environmental, economic, social and cultural assessment and a cost benefit
analysis.

The cost benefit analysis results for the short-listed options show that:

Options 1 and 4 will be constrained in the long-term, even with
significant capital investment. As a result, revenue and operating costs
for POAL in these options will be capped at their respective trade task
capacity limits. This means that there is no ability to generate additional
revenue or achieve economies of scale as the overflow trade task will be
re-directed elsewhere. In addition, there will be an increased cost to
freight operators for having to transport any overflow trade task from
other existing ports back to Auckland.

Option 5 does not have a long-term constraint and the new port built will
be able to achieve a trade task of up to 10 million TEU. Of the seven
potential sites assessed for the CBA, the Manukau options had the
highest net present value (NPV). Manukau was preferred because of its
proximity to the main regions where the majority of the trade task is,
and is expected to be, travelling. This would result in lower freight
operating costs for freight operators.

The alternative land use benefits that accrue to Option 5 are an
additional benefit that is not realised in Option 1 and 4. The change in
land use at the Waitemata site is expected to generate an economic
benefit which captures the value of a redeveloped waterfront site.

Mana whenua iwi tell us this area is incorrectly known as Waimangu Point.



1.1.5 Cruise

Cruise is an important part of the tourism industry in Auckland and New Zealand,
providing over $500 million value per annum to the New Zealand economy. It is a
growing industry in New Zealand, with Auckland being the busiest region. We
consider the magnitude of the success of cruise in Auckland is due to the
following reasons:

The current terminal is in the city location, which provides close
proximity to established tourist attractions and retail businesses.

The current terminal provides easy accessibility to transport services and
infrastructure.

Auckland location functions as New Zealand's ‘exchange port’ for cruise
ships, due to the international air links, and hotel capacity for in-between
cruise stops.

Auckland is an established cruise hub for Oceania and is currently rated
highly for its visitor's experience.

Accounting for recent cruise trends it is anticipated that the cruise industry will
continue to grow, with anticipated of increasing larger cruise vessels. It is
recommended that cruise activities remain at the current location to cater for
the growth in this industry and to capitalise on economic benefits from tourism
to Auckland and New Zealand.

Although there is an opportunity cost to the cruise industry from a risk
perspective in terms of currently docking in an area that is in the vicinity of an
operating commercial port, due to the reasons above, we found that the
economic benefits that accrue to the city from the proximity of cruise to the
centre of Auckland'’s city outweighs this cost. It does however, raise the point
that Auckland may be more attractive as a cruise location if the port is moved
from its current location and cruise remains where it is.

Social and environmental considerations for cruise

Continued presence of the cruise terminal in the CBD would have positive social
impact on the vibrancy of the CBD and immediately surrounding areas including
Parnell, Newmarket the Eastern Bays, and other popular cruise passenger
destinations within proximity of the terminal.

1.2 Recommendations

The port and the city are forecasted to grow and both will require significant
investment and development over the coming years. In order to make these
decisions, certainty over the future of the port will be required for effective

planning and investment.

1.2.1 A monitoring regime

Our forecasts suggest that container trade, multi-cargo trade and cruise will
reach capacity within the study time frame. It should be noted that there is
always a degree of uncertainty when forecasting, and actual results may vary
year on year.

This is the same for operational productivity rates. To mitigate this risk we
recommend that a monitoring performance and reporting regime, including
monitoring actual operational productivity, be instigated while other
recommended actions are undertaken.

The creation of a “burning platform” for change depends on the degree to which
the efficiency of the port operation and the impact of trade growth will be
achieved. The information gathered in such a regime is likely to influence the
urgency of execution of other (especially capital intensive) recommendations.

We believe that even should the CWG not agree the existence of a capacity
constraint “burning platform” then the decision on whether or not, and when, to
relocate the port needs significant further debate and discussion within the CWG
to attempt to better reach a common view around the net benefits or dis-benefits
(quantifiable or not) that accrue to the city if the port is relocated.

1.2.2 Roadmap - not just one path

The short to medium-term decisions will be highly dependent on the long-term
strategy. Different decisions in for the long-term will lead to different paths and
options in the short-term. For example, if trade capacity was expected to be
reached within the next 30 years, there will be a decision required in the short-
term on whether to reclaim, which necessitates a shorter planning timeframe; or
build a new port, which we anticipate will require a 15 year timeframe (5 years
planning and 10 years to build). This will have flow-on impacts on how transport
corridors should be upgraded or protected for future freight traffic.

There is a combination of short to medium-term paths each with their own
considerations. Each combination of scenarios could change the timing but would
ultimately work towards the long-term solution employed.



We make no recommendation on the right road map as this would depend largely
on the long-term strategy employed and require significant analysis to determine
the “best” pathway. We recommend a detailed transition plan to be initiated
based upon the agreed long-term strategy, setting out the agreed long-term
strategy, setting out the appropriate viable roadmap for the short to medium-
term.

Figure 1: Roadmap scenarios
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1.2.3 Mana Whenua Iwi

Mana whenua iwi/hapu hold interests, associations and relationships to the
present port location and the proposed short-listed sites. Three of the four
proposed sites (Waitemata, Manukau and Western Firth of Thames) are presently
part of separate Treaty Settlement negotiations with the Crown. This
significantly elevates the importance of early constructive dialogue, co-design
and shared decision making with mana whenua.

1.2.4 Protect the option

It is vitally important to recognise that we live in a dynamic environment and that
this study shows preferred alternatives at this current point in time. It does not
reflect how alternate sites might evolve and land use at these sites might change.

If the appropriate planning or option protection does not occur in the short-term
with regards to the new sites, it is likely that the metrics around each site will
fundamentally change if development in the alternate site areas is allowed to
occur, which lessens the availability of land or restricts land use for any future
port option.

This is particularly the case for the Manukau options, where development plans
around areas which are less industrial (e.g. Drury) may make the site uneconomic
in the future in the absence of Notices of Requirement and incorporation into
Regional Plans. As such, we recommend that unless expansion of the current site
is considered by policy makers to be an acceptable option at some future date,
then it is critical that preferred alternate options are protected over the long-
term to maintain their value.

1.2.5 Consider scope

The scope of this Study focused on developing a long-term strategy for the
provision of facilities to accommodate sea-based imports and exports and the
cruise industry flowing to and from Auckland and the wider region. The analysis
indicates that it is highly likely that a new location will be needed in the medium
to long-term. Whilst assessing ownership, governance and funding were not
explicitly part of the scope of this work, investing in a new port provide some
challenges in terms of funding and affordability.

There are potentially multiple sources of funding for a new port, including
national, local and private funders. Potential joint ventures with Port of
Tauranga or co-ownership/co-governance options with mana whenua iwi should
be investigated in the next phase of work.

The next phase of work should also consider widening the scope to assess the
New Zealand wide impacts on both exports and imports of having a new port in
the Upper North Island, and what that means for both the configuration of land
and sea-based supply chains, as well as for ownership, governance and funding
arrangements. Such wider scope may lead to a different preferred alternate
site.



1.2.6 Conclusion

Any decisions made today and in the medium-term will have significant impacts
on the future of Auckland. There will be a need to make difficult decisions
regarding the future of the port and the city, with trade-offs to be considered for
all options. The chosen future state of Auckland may require some bold decisions
today. Therefore, the next steps will be critical to enabling that future.

The decision as to whether a new port should be built and current port land
returned to the city, or whether the Auckland's port is allowed to remain in its
current location, recognising the likelihood for expansion over the long-term is
difficult. There are also significant short/medium-term consequences of the long-
term decision that might result in significant land area being available to the city
(or not) within this shorter time horizon. There are flow-on impacts for both
these options that will have a long-term impact on Auckland'’s economy, society,
relationships with mana whenua iwi and urban form.

The Port Future Study initiative is a collaborative, stakeholder and mana whenua
iwi focus study, with emphasis given on wider community involvement in the
decisions about the ports future. A process for consultation and engagement
with both mana whenua and the wider public should continue to ensure that the
project retains community involvement and that any agreed future port will have
all stakeholders' buy-in.

The way forward

Our study presents an independent, evidence based analysis of future trade
options for Auckland. Based on our findings, we have made the following
recommendations:

1. Recognise that POAL will almost certainly be capacity constrained in the
long-term for both container and bulk cargo (a “burning platform").

. Observe that there are a number of options available to meet the multi-
cargo needs, such as relocating some task, reclamation or vertical
infrastructure that should align with the long- term strategy employed.

. Implement a monitoring regime to help proactively identify with clarity
when triggers are reached that confirm the burning platform.

. Develop a transition plan recognising that there are a variety of
roadmaps to reach any end state and determining the short and
medium-term roadmap will be critical once a long-term strategy is
agreed. We have outlined the key pragmatic alternatives for
consideration in the roadmap.

. Protect the “next best alternative” which is currently identified as
Manukau.

. Recognise that there are further complex issues requiring more CWG
consideration to determine how fast to implement change or whether
change should be implemented.

. Assess the appetite for a wider national debate on the long-term future
port requirements that considers New Zealand wide imports and
exports, which may have the potential to lead to a different preferred
alternative.

We believe the CWG now has the facts and evidence to move forward and
are in a position to make a recommendation on a future Port strategy. This
will not be simple for the group given the wide views and valid concerns of
the membership.

To achieve consensus will require substantial investment of time with a
focus on the long-term; however, the analysis and recommendations of this
study provide a foundation for the CWG to further add their values and the
voice the community in their recommendations.
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2.1 Introduction

On 1 April 2015, the Auckland Development Committee (ADC) commenced the
Port Future Study. The study design, scope and governance were endorsed by
the Auckland Development Committee in May 2015.

The Port Future Study is an ADC initiative to recommend a long-term strategy for
the provision of facilities to accommodate sea-based imports and exports and the
cruise industry flowing to and from Auckland and the wider region.

The study considered the economic, social, cultural and environmental impacts
of options, taking into account competing uses for city centre waterfront space.

On 18 November 2015, EY's consortium was appointed to undertake a
comprehensive study that looks at the impacts (positive and negative) of various
options for the future of the Auckland port.

2.1.1 Governance

A distinctive component of this engagement is the importance placed on
collaborative stakeholder engagement though both the Consensus Working
Group (CWG) and the Reference Group (RG) led by an Independent Chair.

Figure 2 below represents the design structure of Port Future Study:

Figure: Governance structure of Port Future Study

Auckland Council

Auckland Development Committee

/]\ Consensus Working Group
16 members
Reference Group
Community and business
stakeholder organisations

Independent Chair |

EY Consortium

Black Quay, GHD, Jasmax, Aurecon, eCoast, JLL
Economic, Social, Environmental and Cultural Expertise




2.1.2 Key tasks and scope

The Port Future Study explicitly considers the economic, social, environmental
and cultural costs and benefits as well as the feasibility of a range of options to
accommodate trade in the future. The options that will be assessed are:

Option 1: Constraining Auckland's port to its current footprint

Option 2: Downsize Auckland's port by shifting some of the operations to
another location (Downsize)

Option 3: Relocating some or all volume or activity of Auckland's port
(Relocate)

Option 4: Enabling growth of Auckland's port in its current location
(Expand)

Option 5: Building a new port elsewhere (New Port)

All options consider how port activities could be reconfigured (both current and
future), and therefore also consider the wider impacts on and requirements of
the waterfront and its surrounds; for example, the central wharves and cruise
requirements. The Port Future Study is not restricted to the current 'port
precinct’.

The Port Future Study must also give consideration to:

The need to consider the longer term; at least 30 years for freight
estimates and more than 50 years for port location.

Alternative (higher and better) uses for the current port land and
opportunity costs from different options.

Recommendations about the timing of any changes proposed. The focus
of the study is on recommending a port strategy from among the
available options. It is not the explicit purpose of this study to consider
ownership or governance issues. However, considerations when
evaluating the options or implementation feasibility may include factors
such as national and regional port strategies, or port ownership and
governance.

The key deliverable is therefore a single recommendation about a long-term
strategy for the port, together with compelling evidence that the recommended
solution is better than the alternative options.

2.1.3 Methodology and process overview

The methodology applied to deliver this Port Future Study has combined the
technical expertise of the project team, with the contextual knowledge held by
the CWG and the RG. The key aspects of the methodology outlined in Figure 3
include:

Strategic Case and Evidence Gathering: Established the context for the
project, identify the ‘problems’ the project is looking to address.

Criteria for Analysis: Identify and agree how the various options would
be analysed.

Long-Listing: The stage represents the initial identification of possible
and feasible options.

Short-Listing: In order to short-list the range of options, relevant
technical and feasibility criteria were developed. This stage involved
conducting a number of assessments including a physical viability
assessment, and a multi-criteria analysis (MCA).

Cost Benefit Analysis: a CBA was then conducted on the short-listed
options.

Recommendation: The recommended option that incorporates
economic, cultural, environmental and social considerations.

Figure 2: Overview of project process and methodology
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2.2 Determining the case for change

On the 3 December 2015, the CWG was invited to partake in an Investment Logic
Mapping (ILM) workshop to consider and focus on defining what the key
‘problems’ are that the Port Future Study is trying to resolve. The problems
identified provided the basis for the project team to analyse and assess whether
there is a problem and how the five options identified above potentially address
these problems. The CWG determined the following problems to be explored as
part of this study:

1. Capacity will constrain the ports ability to meet future freight and
cruise demands, which may limit economic growth in the long-term

Capacity includes both the capital and the physical capacity at the
current port location both landside, berth and transport network. Future
freight includes the long-term trade task for multi-cargo and container
goods, while also acknowledging a growing cruise industry.
Understanding the role of the port will be critical.

2. Tension between, and competition for, limited resources for the CBD
and the port will lead to suboptimal outcomes for one or both

The port is located on the fringe of the Auckland CBD on reclaimed
foreshore of the Waitemata Harbour. It is critical to understand the
future needs of the port and the CBD to understand any potential
suboptimal outcomes including the opportunity cost of the underlying
land.

3. Port activities create environmental, economic, social, and cultural
impacts which need to be understood and addressed.

The port is a major link in the production supply chain. It supports the
economic development of Auckland and New Zealand. Port activities
have environmental impacts including noise, light, and other pollution,
marine and coastal implications. The port is located on reclaimed
foreshore of the Waitemata Harbour, a resource recognised to be of
national significance within the Hauraki Gulf Marine Park. The Waitemata
Harbour has significant value to Maori and mana whenua iwi. These
implications need to be considered when assessing the viable options.

These three problems provided the basis for the strategic case and evidence
gathering stage.

2.3 Strategic case and evidence gathering
2.3.1 Our key findings

Capacity will constrain the ports ability to meet future freight and cruise
demands, which may limit economic growth in the long-term.

Auckland'’s port has a significant role in the Auckland and New Zealand
economy. As a facilitator of trade in the supply chain for imports and
exports, they generate direct economic benefits including employment,
business activity, and wider economic benefits from the cruise activities
including tourism.

Analysis of drivers and indicators of port activity, including population
growth and national and world trade growth, and economic growth
suggest a continual increasing trend, and growth in port activities.

Consumption and technology trends suggest we are consuming more per
capita. There may be disruptive technology and changes in preference of
goods; however, overall volume of consumption and production of goods
is expected to continue to increase.

Capacity of a port is largely dependent on two factors; one by its
infrastructure to accommodate trade volumes and size and number of
vessels; and two by way of port productivity, i.e. the faster the
turnaround, the greater the capacity.

There is a trend moving towards larger vessels (for trade and cruise),
which require more berth/port infrastructure.

Port technology innovation which improves operational productivity is
driven by large ports with smaller ports adopting previous technologies
due to volume and cost.

Our assessment of the future state and the port capacity suggests that
the likelihood for capacity to be reached in the medium to long-term is
high, which suggests economic growth may be constrained in the future.



Tension between, and competition for, limited resources for the CBD and the port
will lead to suboptimal outcomes for one or both

Since 1989, there has been a steady contraction of Port land eastward
from the Harbour Bridge. POAL owns around 77 hectares of land in its
current location, which is roughly double the area of Wynyard Quarter
and one sixth of the current CBD.

Historically, Auckland has developed from the foreshore. The
gentrification of port land has also occurred from the eastern side,
giving rise to redevelopment of port land for alternative use.

An increasing CBD population, forecasted growth in CBD employment
and education, accompanied by large transport infrastructure
investment will lead to greater urbanisation, and demand for more
resources in the CBD.

The forecast trade task and capacity of the port suggest that in order for
POAL to accommodate the future trade task, POAL will eventually have
to increase their footprint in the long-term.

Auckland's future vision for the city will have an impact on its social,
economic, environmental, and cultural wellbeing. The decision on how to
allocate scarce CBD resources is important for the future of the port and
for the Auckland population and the city’s growing urbanisation and
demand for land.

The alternative value of the current port land must be understood in the
context of the existing tension.

The trade-off between how resources are allocated will have flow-on
implications for the need for increased transport infrastructure,
congestion and environmental burdens on the city. This has to be
weighed against the impact of a new port on its location, and the value
of an alternative development at the existing port site.

Port activities create environmental, economic, social, and cultural impacts which
need to be understood and addressed

Port activities remaining in its existing location or moving to a new
location will create environmental, economic, social, and cultural
impacts which need to be understood and addressed before a decision
can be made about the future of the port and the CBD.

2.3.2 Cruise

Cruise is an important part of the tourism industry in Auckland and New Zealand,
providing over $500 million value to the New Zealand economy. It is a growing
industry in New Zealand, with Auckland being the busiest region. We consider
that the success of cruise in Auckland is due to the following reasons:

The current terminal is in the city location, which provides close
proximity to established tourist attractions and retail businesses.

The current terminal provides easy accessibility to transport services and
infrastructure.

The Auckland CBD location functions as New Zealand's ‘exchange port’
for cruise ships, due to the international air links, and hotel capacity for
in-between cruise stops.

Auckland is an established cruise hub for Oceania and is currently rated
highly for its visitor experience.

Accounting for recent cruise trends, it is anticipated that the cruise industry will
continue to grow, with increasingly larger cruise vessels planned to stop in
Auckland. It is recommended that cruise activities remain at the current location
to enable Auckland to capitalise on the economic benefits for New Zealand's
tourism that this industry provides.

Although there is an opportunity cost to the cruise industry from a risk
perspective in terms of currently docking in an area that is in the vicinity of an
operating commercial port, due to the reasons above, we found that the
economic benefits that accrue to the city from the proximity of cruise to the
centre of Auckland'’s city outweighs this cost. It does however, raise the point
that Auckland may be more attractive as a cruise location if the port is moved
from its current location and cruise remains where it is.

Social, cultural and environmental considerations for cruise

Continued presence of the cruise terminal in the CBD would have positive social
impact on the vibrancy of the CBD and immediately surrounding areas including
Parnell, Newmarket the Eastern Bays, and other popular cruise passenger
destinations within proximity of the terminal.

Auckland Council has a vision that aspires for Auckland to have a Maori identity
that is Auckland's point of difference in the world. Providing for the continued
presence of a central cruise terminal provides a platform for greater and deeper
cultural interaction with mana whenua iwi who are either based within close
proximity of the terminal or wider Auckland.



2.3.3 Multi-cargo

The eastern wharves at the port cater for the multi-cargo trade. As it is largely
dominated by vehicle trade, we completed a desktop assessment of the ports
capacity for vehicle trade.

The indicative analysis found that capacity for vehicle trade could be reached in
the short-term as early as 3 years or as late as 12 years under respective high or
low growth scenarios. Note that our assessment is preliminary and would require
further data and assessment to confirm the dynamic capacity for vehicle trade.
This capacity analysis could be incorporated into the monitoring regime. We
have, however, assessed that there are a number of options to cope with
capacity issues in the short-term. These range from partial relocation of the task,
further reclamation or constructing vertical infrastructure. We consider that this
is a key decision in the short-term, which must align with the holistic long-term
strategy employed.

Figure 3: The growth of the CBD today and the 1840's foreshore

PROMONTORY PARK
.
, ]

Y

PROMONTORY PARK ‘ 4’1 §
! 3 A
i -
1 - L 3 v
Ul . J $:-7/ i X =
Ry 37 f
4 v QUAY STREET AXIS - i t%
R T ot —er i e
) NORTH SOUTH STITCH B N 5
At & I S0 3N 8 /e
o A y 2 RSN 5P 7
X i ¢ Y ml /ORBAN BOULEVARD
: il .x--s.'l & e b 4 G A
B 4 e g i A AN ot 2
el = A - - =¥ 1 \ : "'%ﬁ ¢
; . *9.)) AR gmEd. ' & o
S 3 ~J B

%

> i [ s g
; o 18405 FORESHORE " j’ 3 ¢/
A\ N - ALV A = i »e.

Source: The Waterfront Plan 2012, Auckland Council

2.4 Options assessment process

The process for assessing all five options is detailed in Figure 4 below:

Figure 4: Options assessment process
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2.4.1 Long-list identification and physical viability

As determined in the ILM process, capacity was one of the main drivers for
change. Therefore, we undertook a physical feasibility assessment of potential
future port sites to determine their ability to handle the long-term trade task.
During the long-list identification process, 30 sites and sub sites were identified,
some were new sites and some had been considered in previous studies. The
existing port site and upper North Island port sites were also included in the long-
list.

The long-list sites underwent initial physical viability assessments and a short-list
of potential future port sites was identified. This short-list was then progressed
to the MCA to undergo further assessment on economic, environmental, social
and cultural criteria.

2.4.2 MCA assessment

The short-list was assessed against the MCA evaluation criteria developed in
conjunction with the CWG. The criteria for the MCA assessment consisted of
economic, environmental, social and cultural criteria to assess the impacts for
each of the short-list options.

Table 2: Options assessment from long-list to short-list

Description

Ports of Auckland (POAL) would continue
Constrain the port to be located at its current site and would

Key assumptions

The MCA process is designed to further refine the short-list for the CBA
assessment. The results of the MCA showed that overall, the top three areas for
a potential new port site were:

1. Manukau - Central Manukau, Hikihiki, Puhinui
2. Western Firth of Thames - Kawakawa Bay, Waimango Point

3. Muriwai - Offshore, North West Coast
2.4.3 Options progressed to the short-list

The next step in our assessment was to determine and define each of the five
options outlined in 2.1.2 and how they compare to the future long-term trade
task. This was to assess whether the option can meet the long-term viability
posed in problem 1 identified above. If an option was unable to meet the long-
term trade task, it was not progressed to the CBA.

In order to assess the options, a number of reasoned assumptions were made.
Within each of the five options in scope, there were a number of scenarios, and
analysis was carried out to highlight the optimal scenario for each. Table 2 on the
following page is a summary of the options, the description and their ability to
meet the trade task:

Progressing

Short-term
Long-term

to CBA?
The port would be constrained to its current footprint
including consented land reclamation already under
construction.
It assumes that the port will increase its current container
yard productivity levels by upgrading its technology. Yes (Base

toits current continue to accommodate all trade types.

footprint This option is considered the ‘do
minimum’ option, as it involves the least
amount of change.

POAL will not be able to meet its multi-cargo trade task even Case)
in the short/medium-term under this option and would need
its excess task to be accommodated by another port.

This option will progress to the next stage standing as the
status quo in order to benchmark the other options analysed.



Progressing
to CBA?

Description Key assumptions

Short-term
Long-term

Gentrification of the port land would most naturally be driven
from the western side of the waterfront starting at Captain
Cook Wharf. We have assumed that downsizing would occur
in stages, with Captain Cook in the short-term, progressing

Downsize the port o to Bledisloe in the medium-term.

e POAL would downsize its current port .. . . .
by shifting some . . : ; Downsizing would result in the ports capacity being reduced
. footprint relocating some its operations L .
operations to to another port and making land available and would require its multi-cargo trade task to be relocated 4 X X No
another location P 9 to another port from the medium-term. It is also dependent
. for alternate uses. -

(Downsize) on the capacity of alternate ports to meet the excess task.
The long-term trade task could not be met under this option
due to capacity limitations at Port of Tauranga and
Northport which mean it could not handle both its own
growth and the excess POAL container task.

Due to the current established trade types, proximity to
Auckland and potential to cater for future task, POT has
been assessed for capability to accommodate container
trade and Northport to accommodate multi-cargo trade.
Port of Tauranga has capacity to meet POAL's excess
container task in the short-term and possibly into the
medium term, but cannot accommodate POAL's container
task in the long-term without major expansion of its v
container terminal footprint over and above its current port
development plan.

In terms of a long-term solution, this option will not proceed
to the CBA phase due to the capacity restriction at
Tauranga. However, it should be noted that utilisation of
both Tauranga and Northport may form part of a short to
medium-term pathway, and Northport is potentially able to
continue to service general cargo into the long-term.

Option 3 is similar to Option 1 with the
exception that any excess trade task
(over and above the ports capacity) would
be relocated to an existing North Island
port.

Relocate some or
all volume/activity
of the port
(Relocate)



Enable growth of
the portin its
current location

(Expand)

Build a new port in
a new location
(New Port)

Description

Option 4 involves enabling growth at
POAL's current site, allowing for
expansion into the Waitemata Harbour
and repurposing existing port land.
Given POAL's productivity forecasts, it is
expected that in order to meet both its
container and multi-cargo tasks it will
potentially require over 36 hectares of
additional land in the medium term while
in the long-term it could potentially
require up to 61 hectares of additional
land.

Option 5 involves the construction of a
new port to accommodate POAL's long-
term trade task, including multi-cargo and
container trade.

Potential sites for a new port were
identified (long-list of sites), driven from
sites that had been discussed in previous
port locations studies as well as new port
sites identified through our further
analysis.

Key assumptions

Short-term
Long-term

This option assumes that current planning constraints would

not be barriers to future reclamation of land in the harbour.

Although large scale reclamation is expected to present

opportunities to create more berths, berth capacity is still

expected to be an issue in the long-term.

Notwithstanding other considerations, this option could v v v
theoretically meet the long-term trade task with significant

reclamation of land in the harbour, and therefore will

progress to the CBA.

The long-list of new port sites were initially screened based
on their theoretical physical viability. The sites that met the
physical viability criteria then progressed to the MCA stage
in order to be tested further.

The MCA was developed in conjunction with the CWG, and
includes economic, environmental, cultural, social
implications.

The findings of the MCA highlighted three potential areas for
a new port: Manukau, Western Firth of Thames, and Muriwai.
These three sites were progressed to the CBA stage for more
detailed assessment.

Under the assumption that to build a new port could take
least 15 -20 years, we consider that this option will not be
able to take the short-term trade task.

Progressing
to CBA?

Yes

Yes



2.5 The short-list with the CBA

The next step in the process was to carry out a CBA on the short-listed options.
The CBA was carried out to determine and compare the quantifiable economic,
environmental, social and cultural implications of each of the short-listed
options. The costs and benefits for all the short-listed options are quantified on a
real basis. The top five ranked options for the CBA are as follows:

Table 3: Ranked CBA by net value in NPV terms

Cumulative Net

Value (NPV - $
billion)
1 Option 5B: Puhinui -$30.67
2 Option 5C: Hikihiki -$32.48
3 Option 5A: Central Manukau Harbour -$32.67
4 Option 4: High Productivity -$33.26
5 Option 4: Low Productivity -$33.39

The ranking reflects the lowest net loss across the appraisal period. All options
recorded a net loss either due to a combination of the upfront capital investment
required earlier in the period and high costs to freight operators to transport
freight as volumes grew, and future benefits received over a later period being
discounted, leading to lower net values.

Option 1 is ranked number six with a net loss of $33.41 billion. The positive
variance between Options 1 and the top five options range between $2.6 billion
to $150 million, as shown in Table 4 below:

Table 4: Comparison of the top five options relative to the do minimum option

Cumulative Net

Value (NPV - $§
billion)
1 Option 5B: Puhinui $2.74
2 Option 5C: Hikihiki $0.93
3 Option 5A: Central Manukau Harbour $0.74
4 Option 4: High Productivity $0.15
5 Option 4: Low Productivity $0.02

For Option 4, the higher capital and operating costs compared to Option 1 has
been offset by higher Port revenues and lower freight operating costs due to less
trade overflow having to travel to Auckland from other existing ports, thus there
is a lesser volume travelling a lesser distance.

Out of all the options, Option 5 performs the best. Although there are higher
capital and operating costs compared to Option 1, this has been offset by higher
Port operating surpluses, lower freight operating costs for the sites with more
favourable distances such as the Manukau sites, and the realised land value from
redevelopment at the Waitemata site. Option 5 also performs better than Option
1 and 4 due to POAL capacity for the future trade task not being capped.

The option with the highest cumulative net loss is Option 5: Muriwai North West
Coast with a net loss of $50.73 billion.



Figure 5 below summarises the NPV for the options over the 100 year model period. The CBA results are presented in Net Present Value (NPV) using a real discount rate of
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Figure 5: NPV of options 1, 4 and 5
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For the costs and benefits that were not quantified, Table 5 on the following page provides a qualitative discussion of the economic, environmental, social and cultural
impacts for all the options. It should be note that the cost to freight operators were based solely on the fuel costs and distance (kms) travelled to transport freight from the
respective port sites to their destination and does not reflect the true value of time or increasing congestion on the network. Therefore, it is likely that the freight operator
costs are underestimated for port sites where the transport network is near or at capacity and overestimated for port sites where the transport network is not at capacity.
In order to accurately calculate the congestion costs for all options, detailed transport modelling as well as network capacity modelling will need to be undertaken.



Description

Option 1 allows for POAL to
increase capacity and
efficiency in its current area
through technological
advances, but does not
allow for any expansion via
land reclamation other than
the reclamation that has
already been consented.

Table 5: Key findings of the multiple considerations for the short-listed options

Economic

Option 1: Constrain the port to its current footprint (do minimum)

It is expected that in the
long-term, POAL
profitability could be
impacted assuming that the
trade task handled is
capped due to capacity
constraints. This means that
the variable cost per unit
will grow whilst revenue
growth is capped. This has
flow on impacts on the
competitiveness of the port
as the trade task overflow
would go to other existing
ports. From a shareholder
and landholder perspective,
this has an impact on the
value of the port asset.

Environmental

No change to coastal
processes as port maintains
the same footprint.

Impact on Auckland
Harbour traffic will remain
the same, albeit with an
increased number of
vessels, however at a
constrained footprint, will
not increase by a degree
readily guantifiable.

No additional impact on
marine ecology.

No material change in
carbon footprint is
anticipated if the port
remains within its current
physical footprint without
any change to operational
capacity. However, should
operational efficiencies be
achieved and throughput
increase, a steady increase
in carbon footprint over
time is anticipated.
Increased noise effects may
occur in line with
throughput increases and in
particular additional
machinery, equipment and
truck movements.
Constraining the port to its
existing physical footprint
would confine the light spill
effects to the current
footprint, on the
assumption that no

Social

Opportunities for enhanced
public access to the
waterfront and recreation
opportunities are
constrained should the port
remain in its current
location albeit within its
existing footprint.

If the port remains in the
Waitemata Harbour in the
long-term, the highest value
for the land is unlikely to be
realised given that it is
located on a prime city
waterfront area that is
already largely gentrified.
There will be a negative
impact on the quality of
urban form and design for
Auckland as a growing city
that has emphasis around
its waterfront.

If the port remained where
it was there would be
significantly less
opportunity for Auckland to
make its waterfront more
accessible to the population
for recreational activities.

Cultural

The Crown's acquisition of
title to the foreshore and
harbour for the port
undermined the
rangatiratanga of mana
whenua iwi and negatively
impacted upon their ability
to contribute to city
developments in
appropriate and meaningful
ways.

The main developments of
interest were the
reclamations which have
prevented mana whenua iwi
from returning
intermittently to their
traditional areas around the
port site and from actively
retaining an association
with their wider rohe.
There remain outstanding
Treaty of Waitangi questions
concerning title, foreshore
and harbour management
and the appropriate
recognition of rights and
responsibilities stemming
from the interests and
relationships held by mana
whenua iwi. Resolving
these questions are extant
matters for consideration as
part of the Waitemata
harbour settlements.



Description

Option 4 would see the port
expanding its current
footprint to accommodate
growing trade volumes.
Assuming that an ASC
system is adopted in the
medium to long-term, the
port is expected to need to
expand their footprint by up
to 47 hectares to meet the
predicted 4 million TEU task
for containers.

It is assumed that even with
widespread reclamation and
upgraded technology, the
physical limits of this Option
means that the trade task
that is the maximum the
port can handle will be
capped at

4 million TEU.

Economic

Option 4: Enable growth of the port in its current location (Expand)

It is expected that in the
long-term, the port
profitability could be
impacted assuming that the
trade task handled is
capped due to capacity
constraints.

This means that there is a
chance that the return
generated to offset the
additional capital
investment in increasing
capacity will not be
sufficient due to trade task
capacity limits limiting
revenue growth.

This means that the variable
cost per unit will grow whilst
revenue growth is capped.
This has flow on impacts on
the competitiveness of the
port as the trade task
overflow would go to other
existing ports. From a
shareholder and landholder
perspective, this has an
impact on the value of the
port asset.

Environmental

additional light sources and
no change to the location
and orientation of the
existing light source(s)
within the existing Port
would be required.

The reclamation is unlikely
to impact on coastal
processes to any extent,
since it does not encroach
out into the main channel
and since the foreshore is
already highly modified by
various reclamations and
jetties.

The increased throughput
handled in Option 4 impacts
on the carbon footprint of
the port.

Increased noise effects may
occur in line with port
expansion, the proximity of
any expanded footprint to
residential areas will
determine the scale and
potential of noise impacts.
There will also be associated
noise and probably
congestion impacts along
key transport corridors.
Increased light spill may
occur subject to the location
and orientation of any
reclamation.

Social

Expanding the ports
footprint would have
significant impact on the
Auckland population and
city. The existing footprint
would increase further
reducing opportunities for
public access to and use of
the waterfront.

Increased use of the
shipping lanes would occur
alongside expansion with
impacts on recreational
uses of the water space
within the harbour and
potentially constrained and
reduced recreational
opportunities. Potential
increased conflict between
commercial and recreational
use of the harbour.

Cultural

Reclamations in the past
have prevented mana
whenua iwi from returning
intermittently to their
traditional areas around the
port site and from actively
retaining an association
with their wider rohe. The
proposed additional
reclamation under this
option would only increase
the degree of alienation
experienced by mana
whenua iwi to the existing
site and wider area.

Any increase in the port
footprint should require a
detailed Cultural Impact
Assessment.



Description

Option 5: Build a new Port

Option 5 considers that a
new port will be built. There
is a short-list of areas from
the MCA process that are
being considered. These
sites are located in:
Manukau, Western Firth of
Thames and Muriwai.

Economic

The long-term profitability
of the port in the new
location will increase as
trade volumes increase until
a maximum of

10 million TEU is reached.
There will also be an
additional benefit of land
value realised due to new
developments occurring at
the former port site.

For all Option 5 ‘New Port’
sites, it is considered that
the following economic
impacts would be imminent.
This includes the need for
significant upfront capital
investment, to
accommodate the long-term
trade task. Unlike Option
1there is therefore no
opportunity cost in relation
to loss of potential revenue
to the port.

POAL profitability could also
increase assuming that the
cost per unit would be
reduced as volumes traded
increase in the long-term. If
the scale of port operations
increased this could drive
greater competition and
potentially take business
from competing ports.

Environmental

There is expected to be a
significant positive impact
for Auckland if the existing
port land was redeveloped
as a high quality mixed use
environment including
residential use and open
space, with improved access
to the water's edge. This
would allow Auckland to
maximise the highest value
land use for the waterfront
land, and provide
commercial growth
opportunities.

Any significant
environmental benefits in
the CBD need to be offset
by environmental impact at
the proposed alternative
sites

Social

For all Option 5 sites,
building a new portin a
different location will lead to
the port land being returned
for redevelopment. This
would increase
opportunities for
recreational access to and
use of the CBD Waterfront
and remove current
constraints relating to the
use of shipping lanes and
ship berthage.
Opportunities for changes in
land use, development of
the harbour waterfront
space and creation of new
public spaces in that area
create amenity
enhancement opportunities
within the CBD waterfront.

Cultural

Shifting the port would
benefit mana whenua iwi
who have interests and
relationships in and to the
area where the current port
is located. Benefits include
increasing the degree of
mana whenua engagement
and interaction to the area
where the present site is
including environmental and
cultural programmes.
Displacement of port
activity could negatively
impact on whanaungatanga
(relationships of a familial
nature or through shared
experiences) between mana
whenua iwi who are
presently affected by the
ports current location and
those mana whenua who
may be affected by the new
port’s location.



Description

This would involve a new
port being built in the
Manukau area in one of
three sites: Central
Manukau Harbour, Puhinui
and Hikihiki

Economic

Option 5: Build a new port in a new location - Manukau

This option has the lower
capital costs compared to
the Western Firth of Thames
and Muriwai sites.

The range of capital costs
for each of the sites within
the Manukau area differs
depending on the natural
characteristics of each site.
Puhinui has the highest
capital cost due to the
amount of dredging
required, whilst Central
Manukau Harbour has the
lowest because of the
natural depth.

The proximity to its primary
industrial customers may
provide overall economic
benefits such as time value
savings through a reduced
time for freight to travel to
customers.

Environmental

The building of a new port in
the Central Manukau
Harbour is not expected to
have major impacts on
sediment transport.
However, Puhinui and
Hikihiki will be more likely to
cause large changes to
circulation, currents and
consequent sediment
transport.

A reduction in carbon
footprint may be achieved
subject to the location of a
new port within the harbour
and proximity to land. If a
new port can be located
without the need for a
substantial causeway, the
carbon footprint would be
less than expanding the
existing port footprint.

A new site within the
harbour located close to
land would see a reduction
in carbon footprint and have
a lower overall carbon
footprint in comparison to
other options. A new port
located in Central Manukau
Harbour would see an
increased carbon footprint
compared to Puhinui and
Hikihiki, but would be less
than the Western Firth of
Thames and Muriwai
options.

Social

Building a new port in the
Manukau area has wider
implications for increased
economic activity in the
area, including increasing
business activity and
demand for
commercial/industrial land
and to a smaller degree of
residential surrounding the
area.

As the area surrounding the
proposed sites is largely
zoned industrial, building a
new port in the area is
unlikely to have the same
adverse effects on
community and social
amenity as the other
options would have.

Cultural

Auckland Council identifies
at least 17 mana whenua
groups who may hold
differing interests and
relationships in the
Manukau harbour.

There remain outstanding
Treaty of Waitangi questions
concerning title, foreshore
and harbour management
and the appropriate
recognition of rights and
responsibilities stemming
from the interests and
relationships held by mana
whenua iwi. Resolving
these questions are extant
matters for consideration as
part of the pending
Manukau harbour
settlements.

There is no definitive list of
the extent to which each
mana whenua group holds
mana whenua in the
Manukau harbour and to
what areas. This
identification process takes
significant time and most
usually occurs as part of the
Treaty Settlement process
with the Crown.

It is possible that any future
settlement in the Manukau
will include elements of co-
governance, for example
with respect to elements
such as water quality and
decision making powers.



Description

There are two sites that
were being considered
within the Western Firth of
Thames area; Waimango
Point and Kawakawa Bay.
Both sites would require
transport access to be
developed around the
Hunua ranges and would
likely be linked to Auckland
through the Clevedon
Valley.

Economic

Option 5: Build a new port in a new location - Western Firth of Thames

The capital costs to
construct a new portin
Western Firth of Thames is
similar to constructing a
new port in Muriwai due to
the large scale reclamation
required

Environmental

A new Port in the Western
Firth of Thames would
result in an increased
carbon footprint. Whilst
accessible to SH1 and the
south and east of the North
Island, the travel distance
from SH1 to the ports
landside activities increases
the carbon footprint. Whilst
the increase is not as high
as the Muriwai option, it
represents a material
increase from the Manukau
and the existing site
options.

Social

The social impacts of a new
port within the Western
Firth of Thames would need
to be comprehensively
assessed as part of a Social
Impact Assessment, should
this option be carried
forward for further
evaluation. The effect on
amenity of communities
that overlook the proposed
site and those who are
affected by the rail and road
access corridors through
the Clevedon valley would
need to be a key focus of
any assessment.

Cultural

Large public infrastructure
projects in the Manukau
have negatively impacted
on taonga species in the
harbour and the mana and
the kaitiakitanga of mana
whenua iwi. It is against this
background that mana
whenua support for options
across the Manukau has
been generally negative.
These aspects will need to
be further defined and
considered in a more
detailed Cultural Impact
Assessment.

There are a number of mana
whenua iwi who hold
interests in the Hauraki Gulf
and would consider
themselves affected by a
new port being built in the
Western Firth of Thames
including the members of
the Marutuahu
confederation of iwi and
Waikato Tainui.

No Deed of Settlement has
been executed in regard to
the Western Firth of Thames
or with the Hauraki
Collective yet. Any future
settlement negotiations
could include co-governance
over the Firth of Thames
and/or co-ownership
interests in the proposed
sites.



Description

Economic

Environmental

Given the relatively quiet
rural nature of this location
the change in noise
environment will be
material. There are a
number of residences along
the coastline that may be
impacted by the change in
noise environment, subject
to the location of the port
and the landside activities
The existing night time
environment would also
change with the presence of
a 24 hour operating port,
associated landside
activities and causeway all
creating a potential night
time illumination into the
sky and adjacent
viewpoints.

Social

This assessment should also
include the impact on
recreational opportunities
within the harbour and how
the ports location might
impact existing access to
and use of the coast. In
addition, community
aspirations around the use
and protection of the
Western Firth of Thames
and the Clevedon Valley,
both coastal and landside
and community and
stakeholder values
associated with the area of
impact would need to be
defined and considered.
The area of social impact is
expected to be relatively
stretched given the length
of the new access corridor
and the communities
located along the route.

Cultural

The Hauraki Gulf area holds
significant historical,
cultural and spiritual
meaning for tangata
whenua within the area. The
proposed Western Firth of
Thames sites will have an
impact on the tangata
whenua relationship to the
Hauraki Gulf. This impact
will require consideration by
the Hauraki Gulf Forum.
The proposed Waimango
Point location is in close
proximity to an area of high
M3aori conservation value,
cultural significance which is
one of the few areas of
Maori land ownership in this
area. A land bridge may
mitigate this impact
however reclamation is
unlikely to be supported by
mana whenua iwi or the
local Maori land owners.
Some of the mana whenua
iwi in this area are open to
discussing the potential
building of a new port
provided they are involved
in the design,
implementation and
governance of the process
over time. These aspects
will need to be further
defined and considered in a
more detailed Cultural
Impact Assessment.



Description

This would involve a new
port being built in the
Muriwai area in one of two
sites: Muriwai Offshore Port
or Muriwai North West
Coast.

Economic

Option 5: Build a new port in a new location - Muriwai

The capital costs to
construct a new portin
Muriwai are similar to
constructing a new port in
the Western Firth of Thames
due to the large scale
reclamation required.

Environmental

This option will have the
greatest increase in carbon
footprint given its distance
from industrial centres
where freight travels to and
from existing motorway
links.

As Muriwai is a relatively
rural location, there will be
a significant change in the
noise impact in the area and
along the transport route.
The existing night time
environment would also
change with the presence of
a 24 hour operating port,
associated landside
activities and causeway all
creating a potential night
time illumination into the
sky and adjacent
viewpoints.

There are also likely to be
significant visual effects of
increased traffic and access
infrastructure (earthworks,
road and rail) through
Huapai/Kumeu which is an
attractive rural landscape.
Although population figures
are currently low in this
area, further residential
growth is expected, but of a
nature that will reinforce
and enhance the rural
character.

Social

There will be associated
adverse social impacts of
the new port at Muriwai on
the amenity of communities
that overlook the proposed
site, and the impact on
recreational opportunities
on the water and along the
Muriwai beachfront.
Despite the area being
sparsely populated, it is a
highly popular destination
for Aucklanders and visitors
and a new port in this
location might impact
existing access to and use of
the coast and community
aspirations around the use
and protection of Muriwai
beach, both coastal and
landside and community
and stakeholder values
associated with the area of
impact. This will need to be
further defined and
considered in a more
detailed Social Impact
Assessment study.

Cultural

Muriwai is of significant
importance for mana
whenua iwi that hold
interests and relationships
to this area.

Mana whenua iwi continue
to exercise kaitiakitanga
over this area. For example
mana whenua iwi continue
to contest the road
designation placed over
Muriwai beach and the
impact that this designation
has on shellfish
reproduction and local
wildlife.

The creation of a new port
will need to consider the
impacts upon the ability of
the mana whenua iwi to
continue to discharge their
kaitiakitanga obligations.
The ability to gather food
from the area may also be
impacted. This would
diminish the standing and
mana of the mana whenua
iwi.

Important tribal taonga are
still being found in the
Muriwai beach area (a kauri
waka was rediscovered in
2009 at Muriwai beach)
These aspects will need to
be further defined and
considered in a more
detailed Cultural Impact
Assessment.



2.6 Recommendations

The port and the city are forecasted to grow and both will require significant
investment and development over the coming years. In order to make these
decisions, certainty over the future vision for Auckland and the future role of the
port will be required for effective planning and investment.

2.6.1 A monitoring regime

Given that the results of the analysis suggest that POAL can work on its current
footprint in the medium-term, the creation of a “burning platform” for change
depends mainly on two factors: the degree to which the port will meet its
productivity targets and the rate of actual trade growth compared to the
forecasted growth rates. For example, if productivity numbers are less than
expected, the ability of the port to handle additional capacity will be
compromised, thus shortening the timeframe for decision making on the future
of the port. Similarly, if growth rates for trade volumes are higher than the
forecasted numbers, this shortens the timeframe for when capacity limits are
reached and thus leads to shorter timeframes for decision-making.

Implementing a monitoring regime is a way of mitigating the risk of the above
scenarios. The regime would determine when trigger points indicating the need
for a new port (or further expansion of the port) occur based on how capacity
and trade growth develops over the short to medium-term.

The rate at which changes in these two key variables will intensify or postpone
the need to move elsewhere (or expand) is critical in considering the long-term
plan for the port and the city. It is important that Auckland is well-prepared to
make decisions when it needs to, and with a coherent strategy underpinning
those decisions.

An ongoing monitoring framework that reports on the efficiency and
performance of the port against the required benchmark efficiency gains
necessary to operate on the present site, combined with monitoring of trade
growth, will ensure that there are built-in time buffers for decision making and
will also ensure that any subsequent decision is informed and robust.

This monitoring approach will ensure that disruptive changes (e.g. 3D printing),
as well as ongoing megatrends (e.g. urbanisation, increased consumption trends)
can be reflected progressively in planning for the ports future over the next
20-50 years, and the future port strategy updated accordingly.

2.6.2 It is not just about capacity

We acknowledge that even without the "burning platform” of future constrained
capacity, there are many factors that support (and many that do not) a
relocation of the port activities to an alternative site.

These considerations would also impact significantly on the short and medium-
term solution that might be preferred. These considerations span the whole
spectrum from economic, social, cultural to environmental and all will have an
impact on the decision on whether to relocate the port.

Even in the absence of the burning platform, the CBA results showed that the
additional benefit from redeveloping the land at the existing port site and savings
to freight cost operators are enough to indicate that the new port option in the
Manukau area ranks higher than Options 1 and 4, in which the port remains in its
current location. These factors will need to be considered in more detail with
further studies done to validate the costs and benefits.

Therefore, we believe that should CWG not agree that there is a capacity
constraint burning platform then the decision on whether or not and when to
relocate the port needs significant further debate and discussion within the CWG
to attempt to better reach a common view around the net benefits or dis-benefits
(quantifiable or not) that accrue to the city if the port is relocated or remains
where it is.

The scope of this Study focused on developing a long-term strategy for the
provision of facilities to accommodate sea-based imports and exports and the
cruise industry flowing to and from Auckland and the wider region. The analysis
indicates that it is highly likely that a new location will be needed in the medium
to long-term. Whilst assessing ownership, governance and funding were not
explicitly part of the scope of this work, investing in a new port provide some
challenges in terms of funding and affordability.

There are potentially multiple sources of funding for a new port, including
national, local and private funders. Potential joint ventures with Port of
Tauranga or co-ownership/co-governance options with mana whenua iwi should
be investigated in the next phase of work.

The next phase of work should also consider widening the scope to assess the
New Zealand wide impacts on both exports and imports of having a new port in
the Upper North Island, and what that means for both the configuration of land
and sea-based supply chains, as well as for ownership, governance and funding
arrangements. Such wider scope may lead to a different preferred alternate
site.



2.6.3 Roadmap scenarios Figure 6: Roadmap scenarios

The short/medium-term decisions will be highly dependent on the long-term
decision. For example, if trade capacity was expected to be reached within the
next 30 years, there is likely to be a decision in the short-term on whether to
allow some reclamation or accelerate building a new port which we anticipate will
require a minimum 15 year timeframe (5 year planning and 10 years to build)
while allowing for any short-term demand that cannot be met to overflow to
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For example, some combinations of the scenarios are listed below:
Reclamation of some land

This roadmap only applies to the new port option; as future reclamation is
assumed under the expand option. Reclaiming additional land in the harbour
would allow the port to temporarily continue to handle its trade task for both
containers and multi-cargo for longer, without the need to relocate excess
trade task to another port. Reclamation would be limited to only
accommodate the medium-term trade task, or at a consented level.

The opportunity (including environmental and cultural) cost for the
reclamation should be taken into account along with the benefits for the
temporary fix.

Relocation of all/part of trade type

Relocating some/all of the ports multi-cargo or container trade tasks would
allow for shortfalls in capacity to be accommodated by other existing ports.
There are significant freight and supply chain implications which would
require detailed planning and co-ordination.

Reducing the current port footprint

Reducing the current port footprint would make land available for alternative
uses. There are obvious trade implications, as this reduces the capacity for
trade; therefore consideration for the trade task will be critical. The potential
benefit will be that potential value from the port footprint could be used to
develop a new site for example, using the recycling of capital principle.

We make no recommendations on the right road map forward as this would
depend largely on the long-term strategy employed and require significant
analysis to determine the “best” pathway. Instead, we recommend a detailed
transition plan to be initiated based upon the agreed long-term strategy, and
with an appropriate viable roadmap for the short to medium-term.

2.6.4 Protect the option

We live in a dynamic environment and this study shows preferred alternatives at
this current point in time. It does not reflect how alternate sites might evolve and
land use at these sites might change. If the appropriate planning or option
protection does not occur in the short-term with regards to the new sites, it is
likely that the metrics around each site will fundamentally change if development
in the alternate site areas is allowed to occur. This will lessen the availability of
land and/or restrict future land use for any new port option.

This is especially important for the Manukau options, where development plans in
surrounding areas which are less industrial (e.g. Drury) may make the site
uneconomic in the future in the absence of Notices of Requirement and
incorporation into Regional Plans. The proposed infrastructure investment for
transport in this area will also have implications on the feasibility of building a
port in this area, just as a new port development in that area will have an impact
on any current proposed infrastructure investment.

For example, if the desired future state is to have the land at the port site
returned to the city for redevelopment, then a decision in the short to medium-
term would be how the ports existing and future trade task should be handled.
This would mean that a new port would have to be built and planning for this
should start immediately, in order to protect the option value. This also means
further investigation into the possible new sites, such as detailed engineering and
design, environmental impact assessments, and consultation with transport
agencies including New Zealand Transport Agency (NZTA), KiwiRail and Auckland
Transport (AT) will need to happen.

As such, we recommend that unless expansion of the current site is considered
by policy makers to be an acceptable option at some future date, then it is critical
that preferred alternate sites are protected over the long-term to maintain their
value.



2.6.5 Conclusion

Any decisions made today and in the medium-term will have significant impacts
on the future of Auckland. There will be a need to make difficult decisions
regarding the future of the port and the city, with trade-offs to be considered for
all options. The chosen future state of Auckland may require some bold decisions
today. Therefore, the next steps will be critical to enabling that future.

The decision as to whether a new port should be built and current port land
returned to the city, or whether the Auckland’s port is allowed remain in its
current location, recognising the likelihood for expansion over the long-term is
difficult. There are also significant short/medium-term consequences of the long-
term decision that might result in significant land area being available to the city
(or not) within this shorter time horizon. There are flow-on impacts for both
these options that will have a long-term impact on Auckland'’s economy, society,
relationships with mana whenua iwi and urban form.

The Port Future Study initiative is a collaborative, stakeholder and mana whenua
focus study, with emphasis given on wider community involvement in the
decisions about the ports future. A process for consultation and engagement
with both mana whenua and the wider public should continue to ensure that the
project retains community involvement and that any agreed future port will have
all stakeholders' buy-in.

The way forward

Our study presents an independent, evidence based analysis of future trade
options for Auckland. Based on our findings, we have made the following
recommendations:

1. Recognise that POAL will almost certainly be capacity constrained in
the long-term for both container and bulk cargo (a “burning
platform™).

Observe that there are a number of options available to meet the
multi-cargo needs, such as relocating some task, reclamation or
vertical infrastructure that should align with the long term strategy
employed.

Implement a monitoring regime to help proactively identify with clarity
when triggers are reached that confirm the burning platform.

Develop a transition plan recognising that there are a variety of
roadmaps to reach any end state and determining the short and
medium-term roadmap will be critical once a long term strategy is
agreed - we have outlined the key pragmatic alternatives for

consideration in the roadmap.
Protect the “next best alternative” which we identify as Manukau.

Recognise that there are further complex issues requiring more CWG
consideration to determine how fast to implement change or whether
change should be implemented.

Assess the appetite for a wider national debate on the long-term
future port requirements that considers New Zealand wide imports
and exports, which may have the potential to lead to a different
preferred alternative.

We believe the CWG now has the facts and evidence to move forward and
are in a position to make a recommendation on a future Port strategy. This
will not be simple for the group given the wide views and valid concerns of
the membership.

To achieve consensus will require substantial investment of time with a
focus on the long-term; however, the analysis and recommendations of this
study provides a foundation for the CWG to further add their values and the
voice the community in their recommendations.




Project Scope



3.1 Project scope

In September 2014, POAL sought resource consents under the Resource
Management Act 1991 (RMA) to begin the expansion of Bledisloe Wharf by
extending its two wharves by 98 and 92 metres respectively, and the demolition
of Marsden Wharf. Auckland Council approved each of the submissions made and
determined that POAL proceed without public notification. Following the public
announcement of the planned works, Urban Auckland notified POAL that it
intended to bring proceedings against them. In June 2015, the High Court ruled
that the lack of public consultation made the previously granted consent invalid.

In March 2015, the Mayor of Auckland directed Auckland Council to undertake a
full study on the future of the port covering the social, cultural and
environmental considerations associated with all potential options.

On 1 April 2015, the Auckland Development Committee resolved to commence
Port Future Study. The study design, scope and governance was approved by the
Consensus Working Group (CWG) and was endorsed by the Auckland
Development Committee in May 2015. On 18 November 2015, EY was appointed
by the CWG as the consultants to undertake technical analysis to support the
Port Future Study.

3.1.1 Study objectives

Numerous studies have been commissioned over the years looking at the
economic impact of the port and its place in the New Zealand freight system.
However, an all-inclusive location study investigating the economic, social,
environmental and cultural costs and benefits, and the feasibility of a range of
long-term options (including moving the port) has never been undertaken.

The objective of the Port Future Study is to recommend a long-term strategy for
the provision of facilities to accommodate sea-based imports and exports (and
the cruise industry) flowing to and from Auckland and the wider region in an
economically, socially, culturally and environmentally acceptable manner, taking
into account competing uses for city centre waterfront space and the various
impacts of options.

3.1.2 Governance

The Port Future Study to bring together a wide range of interested groups and
mana whenua members. In addition it was designed to be conducted
independently from Auckland Council and without political representation.

A distinctive component of this study is the importance placed on collaborative
stakeholder engagement though both the Consensus Working Group (CWG) and
the Reference Group (RG) (see Appendix 1 for details). The formal governance
relationships are depicted in Figure 8 below:

Figure 8: Governance structure of Port Future Study

Auckland Council

Auckland Development Committee

[

Consensus Working Group Reference Group
16 members + Independent -—— Community and business
Chair stakeholder organisations

EY Consortium

Black Quay, GHD, Jasmax, Aurecon, eCoast, JLL
Economic, Social, Environmental and Cultural Expertise

While many projects include explicit stakeholder engagement, the fairly unique
element of this engagement is that the project has essentially been *handed-over
to stakeholders under the expectation that they work through and understand
the study findings and that they make recommendations to Auckland Council on
the best way forward from their consensus viewpoint. Auckland Council will then
be expected to make decisions on matters arising from the Port Future Study
with these recommendations in mind.



Specific roles and responsibilities of the various study participants are noted in
Table 6 below:

Table 6: Roles and responsibilities of the Port Future Study participants

Mayor's Office
This process has been a mayoral initiative to provide Aucklanders with an
opportunity to have their say on the future of Auckland's port.
Auckland Council
Auckland Council was involved in establishing the CWG and the RG; they have
appointed the Independent Chair and are providing administrative assistance
to the project.
Consensus Working Group
There are 16 members of the CWG. 12 members are from stakeholder
organisations and 4 are from mana whenua. The role of the CWG is to:
Engage with the RG
Finalise and agree the scope of the study that will direct consultant
work
Provide direction and decisions as required and receive the consultant
report
Make recommendations to Auckland Council about the future of the
port
Reference Group

The RG consists of stakeholder organisations from Auckland's wider
community with an interest in the future of the port. Mana whenua of the
Tamaki Collective and Waikato-Tainui are also represented. The purpose of the
group is to:
Represent stakeholder organisations on the study and communicate
updates to their representative sectors

Receive updates from the CWG
Engage with and provide feedback to the CWG
Undertake work required by the CWG

EY Consortium

Working with CWG to deliver an evidence-driven and objective Port Future
Study.

3.1.3 Scope of work

The Port Future Study will explicitly consider the economic, social, environmental
and cultural costs and benefits as well as the feasibility of a range of options for
the future port. The options that will be assessed are outlined in Figure 9 below:

Figure 9: Options

Option 1 Option 2 Option 3 Option 4 Option
Constraining Auckland's Downsize Auckland's Relocating some or all Enabling growth of Building a new port
port to its current port by shifting some of volume or activity of Auckland's portin its elsewhere
footprint the operations to Auckland's port current location

(Do Minimum Option) another location

All options consider how port activities could be reconfigured (both current and
future), and therefore also consider the wider impacts on and requirements of
the waterfront and its surrounds, for example the central wharves and cruise
ship requirements. The Port Future Study is not restricted to the current ‘port
precinct’.

The Port Future Study must also give consideration to:

The need to consider the longer term; at least 30 years for freight
estimations and more than 50 years for port location.

Alternative (higher and better) uses for the current port land and
opportunity costs from different options.

Recommendations about the timing of any changes proposed.

The focus of the study is on recommending a port strategy from among
the available options. It is not the explicit purpose of this study to
consider ownership issues. However, considerations when evaluating the
options or implementation feasibility may include factors such as
national and regional port strategies or port ownership and governance.

The key deliverable is therefore a single recommendation about a long-term
strategy for POAL, together with compelling evidence that the recommended
solution is better than the alternative options.



As you read this Port Future Study you will note the many sensitivities and
complexities involved in outlining this long-term strategy. The impacts arising
from the current site and potential impacts from the proposed sites on the
national and Auckland economy, mana whenua, society and the environment,
cannot be satisfactorily resolved in any single study. Holding those
conversations required greater time than was available for this study. Such large
scale infrastructure discussions involve the public of Auckland and wider

New Zealand, and ultimately become political decisions of national significance.
The Port Future Study process is intendeds to illustrate what the future might
look like to reassure stakeholders and mana whenua that there should be
multiple future points at which they will be able to involve themselves in this
debate.

3.1.4 Forward Guidance from Treaty Principles

In this section we highlight relevant Treaty Principles and suggest how these
Treaty Principles might be applied to the forward process for consideration by
the CWG.

Mana whenua iwi hold interests in and relationships with the land and water in
the area where the present port is located and where the proposed short-list
sites are indicated. Three of the four proposed sites (Waitemata, Manukau and
the Western Firth of Thames) are all presently part of separate extant Treaty
Settlement negotiations with the Crown. Two proposed sites, the Waitemata
harbour and the Manukau harbour, are specifically recognised as areas over
which future harbour settlements have yet to occur. Similarly, the Firth of
Thames could likely result in some form of co-management and co-governance
framework over the area.

The 2010 Nga Mana Whenua o Tamaki Makaurau and Crown Framework
acknowledged that the Tamaki Makaurau iwi have spiritual, ancestral, cultural,
customary and historical interests in the Manukau and Waitemata harbours and
that recognition of those interests will be addressed through redress as a part of
the settlement of their historical Treaty claims.

The Manukau Harbour and Waitemata Harbour are recognised by the Crown and
the mana whenua o Tamaki (the customary tribes of Auckland) as having
extremely high spiritual, ancestral, cultural, customary and historical importance
to nga mana whenua o Tamaki Makaurau (Auckland).

The 2010 Nga Mana Whenua o Tamaki Makaurau and Crown Framework and
subsequent Tamaki Collective Settlement acknowledged that the Tamaki
Makaurau iwi have spiritual, ancestral, cultural, customary and historical
interests in the Manukau and Waitemata harbours and that recognition of those

interests will be addressed through redress as a part of the settlement of their
historical Treaty claims.

For completeness we note Auckland Council also recognise Ngati Wai, Ngati
Manubhiri, Ngati Rehua, Te Uri o Hau, Te Ahiwaru and Waikato Tainui, who are not
specifically identified in the Tamaki Collective Act, as having mana whenua
interests in Auckland. Furthermore, Waikato Tainui also holds specific interests
in the Manukau and Waitemata harbours. All these Treaty Settlement
discussions are being progressed by the respective mana whenua iwi. How these
interests, relationships and future Treaty Settlements are navigated is of critical
importance.

We note the Local Government Act 2002 places responsibilities on the Auckland
Council to recognise and respect the Crown's obligations in respect of the Treaty
of Waitangi, and in particular the Treaty’s principles. Whilst the Crown is
recognised as the primary Treaty of Waitangi partner, in delegating
responsibilities to the Council, the government meets its partner responsibilities
by placing obligations upon local authorities to either give effect to or take into
account the principles of the Treaty.

There have been numerous iterations of the principles of the Treaty of Waitangi
and their application, in the context of the Port Future Study, the following key
principles require consideration by the CWG:

Partnership - this is a well-established principle describing the
relationship between the Crown and Maori (and from which other key
principles are derived), an overarching obligation is attributed to each
party to act reasonably, honourably and in good faith toward the other.

Redress - falling broadly within the principle of partnership, this principle
recognises the burden on the Crown to provide redress to historical
wrongs.

Mana whenua iwi want to preserve their harbour Settlement redress
options (including direct negotiation of foreshore and seabed related
matters) in respect of the proposed short list sites considered in this
Study. To the greatest extent possible recommendations reached by the
CWG should apply the partnership principle and seek to preserve in good
faith this optionality. All endeavours should be made to ensure that one
process does not prevent or impinge on the future Settlement options
available to mana whenua iwi.



Active Protection - this principle encompasses the Crown's obligation to
take positive steps to ensure that Maori interests are protected.
Particular emphasis in this regard is given to the Crown's obligations in
respect of Maori property rights.

Mutual benefit - this principle provides that both Treaty partners should
benefit from the partnership.

Formally engaging, resourcing and involving mana whenua iwi in the
future process including the blue-print and detailed co-design of any
future options will assist to actively protect the interests of mana
whenua iwi in respect of the proposed future sites. This may be
particularly important in light of the potential for co-governance or
co-management Settlement options over potential and actual Port sites.

Mana whenua iwi may in some cases see themselves, as natural long-
term partners. The opportunity to become involved in a long term
opportunity on terms that mitigate negative aspects and provides
prosperity for mana whenua iwi has the potential for uptake by some
mana whenua iwi in specific locations. However, the opportunity needs
to be progressed as a meaningful partnership.

Duty to make informed decisions - inherent in the Crown'’s obligation to
act in good faith is the duty to make informed decisions on matters
affecting Maori interests. This in turn gives rise to the Crown obligation
to consult with Maori in particular circumstances. The future study is one
such circumstance.

Rangatiratanga - this principle recognises Maori rights of independence,
autonomy and self-determination including the right of mana whenua to
exercise authority over their own affairs. Matters of significance to Maori
are therefore able to be managed themselves.

Mana whenua iwi continue to express and assert rangatiratanga over
areas in which they hold interests and relationships. This includes the
proposed short-list sites. The historical record as it pertains to the
present port strongly indicates mana whenua interests and relationships
were ignored with serious and significant negative impacts upon local
mana whenua iwi in respect of the current port site. Recognition of the
rangatiratanga of mana whenua iwi over the short list sites might be
incorporated by making a commitment to ensure that the mistakes of the
past are not repeated in agreeing to move forward with new potential
locations.



3.1.5 Team
Decisions on Port of Auckland have large and diverse implications for the future of the city. The subject matter is highly complex and requires a genuinely multi-disciplinary

approach to the determination of study inputs and the application of these inputs to rigorous and road-tested analytical frameworks. The EY-led team has all competencies
covered, with subject matter experts from Black Quay, GHD, Aurecon, Jasmax, JLL and eCoast.

Figure 10: Team Structure
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3.1.6 Methodology

The methodology applied to deliver this Port Future Study has combined the
technical expertise of the project team, with the contextual knowledge held by
the CWG and the RG. The methodology employed has been designed to create
the highest level of insight within the time allowed for the study by focusing on
material factors for decision making. The critical outcome of this process is to
determine the impacts of each of the options to form the basis for future detailed
design and evaluation of a preferred option or options. The timeframes for the
Ports Future Study are defined as follows

Short-term: 2015-2040
Medium-term: 2040-2065
Long-term: 2065 onwards

Key elements of the methodology are outlined in Figure 11 below and detailed
further in the following section.

Strategic case and evidence gathering

Established the context for the project, the ‘problems’ the project is looking to
address and to identify and agree the benefits of addressing these problems. This
would require an assessment of potential scenarios for the long-term future of
the port.

Criteria for analysis

Identify and agree how the various options would be analysed, is there a common
driver? How do we determine the detail and what is the scope of each option?

Figure 11: Key aspects of methodology

Strategic
Case and Criteriafor Lona Listin
Evidence Analysis 9 9

Gathering

Short Listing

Long-listing

This phase of the project includes identifying possible options, including a range
of sub options or variations. Options include alternative locations that have
considered through other studies and a ‘blue sky' list of potential new locations,
alongside partial relocation options, and broad consideration of relocating to
other existing port technical feasibility.

Short-listing

In order to short-list a range of options, relevant technical and feasibility criteria
were developed. This stage involved conducting a number of assessments that
are detailed in Table 7 on the following page. A physical viability assessment was
carried out to determine if sites could potentially support a port or expansion.
Following this a multi-criteria analysis (MCA) framework was applied to each
potential site. This process established a short list of options that were
progressed to the next phase for greater detailed assessment.

Cost benefit analysis

This phase involves a detailed technical assessment of the short listed options
using Cost Benefit Analysis (CBA). This helps facilitate direct and meaningful
comparisons across the options on a consistent basis to ultimately develop
evidence based recommendations.

Recommendation of port strategy

The recommended option that incorporates economic, cultural, environmental
and social considerations, and provides the most appropriate path forward for
Auckland.

Cost Benefit Recommend
Analysis ations



Table 7: Overview of methodology

Assessment

Physical Viability

Assessment

Multi Criteria
Assessment

Capacity
Assessment

Cost Benefit
Analysis

Purpose

The physical viability assessment was
undertaken to determine which of the long
listed options had the potential to support
a new port or expansion and growth. The
aim of this assessment was to provide an
initial screening of options.

The MCA was undertaken to assess the
potential options against a set of
consistent criteria in order to determine
optimal outcomes. The weightings of each
of the MCA criteria were determined in line
with the ILM outcomes.

A key consideration of whether options
were viable in the long-term was
establishing if they could handle the
expected long-term trade task. The
capacity assessment determined if the
options met this requirement.

The CBA assessed the value each option by
qguantifying all costs and benefits in
monetary terms, where possible, and
discounting them to a common point in
time to determine the net benefits of each
option.

Factors assessed

Shipping access

Natural depth

Coastal processes

Natural land topography

Distance from existing primary land
transport

Feasibility of land transport access
Distance from identified industrial
concentration

Physical/operating capacity
Economic

Social

Cultural

Environmental

Land side capacity for container long-term
trade task

Land side capacity for general cargo long-
term trade task

Berth capacity for expected future fleet

The market and non-market impacts of the following
factors were assessed:

Economic
Social
Environmental

Where it was not possible to quantify or monetise
the benefits associated with these factors, they are
assessed qualitatively.

Outcomes

Options that were deemed to have adequate
physical viability were progressed to the next
stage. This included a number of sites where
further investigation was needed to determine
whether or not they should be discounted.

The MCA resulted in all potential options being
ranked according to their individual scores.
The rankings of these determined the options
that required further analysis and a more
detailed technical assessment.

The capacity assessment highlighted the
options that were able to meet the long-term
trade task, and as such, these were the
options that further qualitative analysis was
undertaken on and were progressed to the
cost benefit analysis stage.

The CBA assessment ranked the options based
on their cumulative net present value.
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The following section outlines the context in which the Port Future Study is being
undertaken. Key factors include clearly establishing:

the role of a port in an economy
the significance of ports in New Zealand

the current performance of POAL and its role in the New Zealand
shipping supply chain.

Further to this the current operational environment is detailed, including
highlighting key influences such as:

Auckland port's key stakeholders

future issues expected to be faced by Auckland

the current planning environment for Auckland and New Zealand
the expected role of the port in Auckland's future.

Finally, the case for change is clearly established including highlighting key
problems that the Port Future Study is trying to address and identifying the
benefits associated with addressing these.

4.1 Role of port in an economy

4.1.1 Positive impacts

There are generally considered to be three primary benefits that ports drive for
any economy:?2

1. Facilitators of trade: Ports often serve as significant pieces of economic
infrastructure (albeit as part of a wider supply chain) for local and
national economies. Ports enable heightened levels of trade for both
producers and consumers within the economy.3

: OECD (2013) Competitiveness-of-Global-Port-Cities-Synthesis-Report, EY assessment
3
IBID

2.

Value-add activity: There are four types of value added activities
associated with ports as follows:

direct impacts are jobs and incomes that are generated by the
construction and operation of a port

indirect impacts relate to the employment and operations of
commercial activities that rely on the port (e.g. exporters)

induced impacts refer to the employment and income generated by
the employees of the port and indirect industries spending their
incomes in the economy

catalytic impacts are generated by the port through its role as a
driver of productivity growth and attractor of new firms into the
economy.*

Spill-over benefits: The presence of a port is often accompanied by a
raft of ancillary activities (often marine-based) which leverage off the
investment of port infrastructure. For example, increased tourism
activity and spend from cruise ships and marine science.

The extent to which these benefits materialise in any jurisdiction is determined
by a range of unique characteristics including:

distance from markets

port location and configuration
supporting infrastructure

type and nature of the freight
political environment
governance of the operations

population and demography.

4
IBID



4.1.2 Negative impacts

A port can create a number of negative impacts or externalities on the immediate
location and population surrounding it. These factors are mostly related the
following factors:

environmental externalities including noise, light, impact on marine
and pollution

opportunity costs of forgone alternate land uses.
4.1.3 Effects on location

The extent to which the benefits of having a port located in a given location
offset the associated negative externalities is dependent on the magnitude of the
cost and the cost of mitigation/remediation. The balance between location and
externalities is a key factor in determining the optimal location of a port.

4.2 Global role of seaports

In the context of globalisation, ports are considered to have an integral role in
international supply chains. It is estimated that around 90% of the world's
merchandise and commodities are transported by ship. Ports serve and operate
as an international gateway by linking the flow from sea to land and domestic to
global supply chains.

International trade has allowed manufacturers to relocate/outsource production
to more cost efficient locations such as developing economies, while also
connecting to a global customer base. International trade also increases
competition and contestability, which impact both international and domestic
productivity, specialisation and economic growth.

4.3 New Zealand ports

New Zealand is a geographically remote island nation with a relatively small
domestic market and a trade dependent economy. International trade makes up

around 60% of New Zealand's total economy activitys. New Zealand's key
sources of exports receipts include pastoral-based products such as dairy, meat
and forestry as well as services such as tourism, education and commercial
services. The economy is also reliance on the import of raw materials and capital
equipment for industry.

° New Zealand Foreign Affairs and Trade, 2016, Trade Policy. Accessed from
https://www.mfat.govt.nz/en/trade/nz-trade-policy/

New Zealand's economic performance is dependent on an efficient domestic and
international freight and logistics network. Ports play a critical role in the

movement of freight into, out of and through New Zealand®. There are 14
New Zealand ports servicing import, export and domestic markets across the
North and South Island. The locations of these ports are highlighted in Figure 12:

Figure 12: Location of New Zealand ports

éMinistry of Transport, 2011, Container Port Productivity


https://www.mfat.govt.nz/en/trade/nz-trade-policy/

4.3.1 New Zealand trade profile

New Zealand accommodates trade from a range of countries, but the most
significant links are with China, Australia and the USA for both import and export
markets. Figures 13 and 14 show the international locations of exports from and
imports to New Zealand. By volume, oil and coal, and food dominate New
Zealand's import composition making up around 69% of imports. For exports,
forestry products, food and dairy dominate 78% of its export composition.
Figures 15 and 16 show the total trade composition for 2015 by volume”.

Figure 13: New Zealand sea import origins by value (2015)
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Figure 14: New Zealand exported destinations by value (2015)
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" Ports of Auckland Looking forward to another year, 2014

Figure 15: New Zealand sea import composition by volume (2015)
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Figure 16: New Zealand sea export composition by volume (2015)
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4.4 Auckland in the New Zealand shipping
system

Auckland's port is the largest and busiest container port in New Zealand and is a
key importing port for the New Zealand market. The port services New Zealand'’s
largest population with 70% of the imports that pass through the port bound for

the Auckland market.

4.5 Port location

POAL is located on the east coast of the North
Island, on reclaimed foreshore of the Waitemata
Harbour.

4.5.1 Port history in the Waitemata Harbour

The name for the harbour where the port is presently located is Wai-te-mata
which means ‘obsidian waters' - the glassy surface resembled volcanic obsidian
rock. In Te Arawa tradition, the harbour was named by their ancestor
Tamatekapua, when he placed a volcanic stone as a mauri (talisman) in its waters
near Birkenhead. The Ngapuhi people called it Te Wai-o-te-mate (the waters of
death) - a reference to the battles to control the Tamaki isthmus. The Waitemata
harbour is an important, and common, geographic reference point for many iwi
upon first arriving to Aotearoa as part their migration histories. The sheltered
water’s on the landward side of Rangitoto Island has long made the Waitemata an
ideal harbour for voyaging waka and an ideal tauranga waka (landing area).

Mana whenua iwi were significantly affected by the taking of their land and
foreshore and seabed to build the present port. Mana whenua iwi have spiritual,
ancestral, cultural, customary and historical interests in the Waitemata harbour.
In the course of preparing this comprehensive study, the consortia met with
mana whenua identified by the mana whenua CWG representatives. They have
outlined their histories with regard to the establishment of the port. This
historical record indicates mana whenua rights, interests and relationships were
ignored with serious and significant negative impacts upon local mana whenua
iwi. Indeed, Ngati Whatua and members of Marutuahu iwi spoke of an ongoing
theme of disempowerment in relation to the establishment of the port, POAL and
its ongoing activities. We note that Waikato Tainui did not provide comment on
the impact of the present port on the iwi; however, we were informed that Te
Wherowhero (later King Potatau) had a summer residence in Kohimarama on the
Waitemata harbour.

What we presently know is POAL began with the establishment of the port in the
late 1800s. Since this time, there have been a number of significant
developments. The key development milestones for the port are outlined below.®

The Auckland Harbour Board was established to administer the port by
an Act of Parliament in 1871. In 1875, the Auckland Harbour Foreshore
Act was introduced, giving the Board over 5,000 acres of the Waitemata
Harbour seabed.

Development between today’'s Princes Wharf and Kings Wharf, now part
of the Bledisloe container terminal, was completed between 1904 and
1924. During this time, the wooden Queen Street Wharf was replaced by
the present-day concrete wharf (1906-1913).

Marsden Wharf was built between 1909 and 1911.
The ‘red fence’ was erected for added security between 1913 and 1923.

Princes Wharf, named in honour of the Prince of Wales who visited
Auckland in 1921, was built between 1913 and 1923.

Captain Cook Wharf, named after Captain James Cook, was built in
1922.

The Western Reclamation and Western Wharf extension were completed
in 1931.

Bledisloe Wharf was built between 1937 and 1948 and was originally
designed for frozen export cargo.

Jellicoe Wharf, originally built solely for imports, was completely in
1952.

Freyberg was completed in 1961.

The Fergusson container terminal was built as a specialist container
operationin 1971.

Bledisloe Wharf (now Bledisloe Container Terminal) was also
redeveloped to handle more containers.

8http://www.poal.co.nz/about_us/history_auckland.htm



4.5.2 Corporate profile

Ports of Auckland Limited (POAL) is a port company established under POAL
Companies Act 1998 (Port Companies Act). POAL Companies Act requires POAL
to operate as a "successful business". POAL's directors are also subject to the
Companies Act 1993 (Companies Act), which requires the directors to act in the
best interests of the company.

In 1988, Ports of Auckland Limited was formed, purchasing the Auckland
Harbour Board's land and assets for a mix of cash and equity amounting to
approximately $250 million, and took over the operations of the commercial
port.

POAL shares were allotted 80% to the Auckland Regional Council, and 20% to the
Waikato Regional Council. Waikato sold their shares in a public float and POAL
was listed. In 2005, Auckland Regional Holdings, made a successful on-market
bid for the shares it did not own and took POAL back fully under Auckland
Regional Holding control. The takeover bid is believed to have been motivated by
the desire to simplify land transfers between POAL and Auckland Regional
Council.?

The ownership of POAL has been intentionally structured so that it acts as a
standalone company, independent of Auckland Council. Figure 17 outlines the
corporate structure. However, POAL is 100% owned by Auckland Council
Investments Limited (ACIL) a Council Controlled Organisation owned by Auckland
Council and therefore dividends issued by POAL flow through to Auckland
Council. Auckland Council has not provided POAL with any additional capital
since reacquiring a 100% ownership stake in 2005. All new capital expenditure
has been funded out of profits or by debt.

POAL holds a 19.9% stake in Northland Port Corporation (NZ) Ltd, which part-
owns Northport Ltd and a 50.0% share of North Tugz Ltd. Ports of Auckland are
also part of the Seafuels joint venture with Pacific Basin Shipping, operating the
Awanuia tanker to provide a refueling service for cruise ships and commercial
vessels calling into the Waitemata Harbour.

’ Treasury, 2010, Short History of Post-Privatisation in New Zealand

Figure 17: POAL Corporate Structure
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4.6 Stakeholders

The impact of Port of Auckland's activities and developments are not limited to
only Auckland's port precinct. The port plays a key role in major elements of the
New Zealand supply chain and wider economy and as such, has a significant
number of stakeholders. POAL's major stakeholder groups are outlined in Figure
18 below:

Figure 18: Key Stakeholder Groups
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The following sections outline the key considerations related to each stakeholder
group.

4.6.1 Government and requlators
Ministry of Transport

The Ministry of Transport (MoT) provides policy advice dedicated to transport,
and has the overall aim of improving the performance of the transport system
and transport Crown entities. New Zealand ports are a key component of the
New Zealand transport network and as such, MoT is a key stakeholder in the
port.

New Zealand Transport Agency

The New Zealand Transport Agency (NZTA) allocates funding for land transport
infrastructure and services through the National Land Transport Programme. In
addition, NZTA manages the State Highway network, including maintenance,
improvements and operations activities. NZTA is a key stakeholder in the port
due to the impact of ports on the wider infrastructure network.

National Infrastructure Unit

The National Infrastructure Unit creates and monitors the National Infrastructure
Plans. They establish cross-government frameworks for infrastructure project
appraisal and capital asset management, and monitor the implementation and
use of those frameworks.

Ministry of Business, Innovation and Employment

The Ministry of Business, Innovation and Employment (MBIE) is tasked with
growing the New Zealand economy, encourage businesses to be more
competitive, improving job opportunities and by ensuring quality housing is more
affordable. Encouraging trade, specifically through New Zealand export markets,
is a key focus for MBIE and as such any developments relating to Ports are of
interest.

Auckland Council (Regulator)

The regulatory arm of the Auckland Council has responsibility for issuing
environmental, land use and resourcing consents across the Auckland region. In
this capacity, any developments at the port that require these consents are
dependent on Council approval.



Auckland Transport

Auckland Transport is a Council Controlled Organisation, with the primarily
responsibility of planning, investing, and maintaining local roading infrastructure
as well as providing public transport to Auckland. POAL is a significant user of
local roading infrastructure and as such is a key stakeholder.

Auckland Tourism, Events and Economic Development

Auckland Tourism, Events and Economic Development (ATEED) is a Council
Controlled Organisation tasked with driving innovation and transforming the local
economy. In addition, ATEED operate in the tourism market (both domestic and
international) promoting Auckland as a tourist destination. ATEED are a key
stakeholder in the port due to the ports significant role in the Auckland economy
and role in facilitating cruise in the tourism industry.

4.6.2 Customers
Shipping companies

The shipping companies are the primary customers of Ports of Auckland. Cargo
loading and discharging, industrial services in port, combining and separating
cargoes, and inventory management on cargo movements are a few of the
services that the shipping companies obtain from POAL.

Cruise companies

Cruise is a crucial component of the New Zealand tourism industry with New
Zealand's popularity as a cruise destination rising over the last few years. The
cruise liners have a substantial positive impact on the New Zealand economy. The
cruise liners obtain berthing and other services from Ports of Auckland.

KiwiRail

KiwiRail manage rail freight services, rail infrastructure along with urban train
passenger services across New Zealand. In addition, they operate passenger and
freight ferry services across the Cook Strait. They have a key role in the freight
supply chain moving large volumes quickly from the seaport to alternative sites

that are closer and more accessible to cargo owners. KiwiRail as a customer of
the port effectively reduces the congestion on and off the seaport.

4.6.3 Suppliers
Seafuels Ltd

Seafuels provides a vessel refueling service for cruise, commercial and container
ships stopping at Ports of Auckland. With 3,900 tonne tanker carrying the fuel,
Seafuels are the only bunkering service on this scale in the Auckland region.

4.6.4 Shareholders

Auckland Council Investment Limited

Ports of Auckland is 100% owned by Auckland Council Investment Limited (ACIL),
a council controlled organisation of Auckland Council. In a shareholder capacity
role the primary focus of ACIL would be to ensure that returns are satisfactory,
and risks are minimised.

4.6.5 Community
Maori and Iwi

The Waitemata and Manukau Harbours, Muriwai and the Western Firth of Thames
are all areas of significance to mana whenua iwi. As a minimum, mana whenua
iwi seek recognition of their underlying interests and relationships to and in those
areas. In addition, mana whenua iwi insist upon safeguards against negative
impacts that any future port options may have on their respective future Treaty
Settlements.

Recreational users

Several recreational users will be interested in the availability of public areas for
recreational purposes, such as the Hauraki Gulf.

Local residents

The Local Community will be interested in any future development or changes
that will impact them. In particular, they may want transparency, awareness of,
and input to, the long-term development and operation of the port and
intermodal terminals.



4.6.6 Human capital
Maritime Union of New Zealand

Ports of Auckland employ around 550 FTEs to allow for quick turnaround of
cargo. The employees at the port are represented by Maritime Union of

New Zealand offering a range of services to its members like negotiating
employment agreements, providing work related legal advice and promoting the
interests of working people.

4.6.7 Environmental
Department of Conservation

Department of Conservation is a government agency responsible for conserving
New Zealand's natural and historic heritage. This Includes coastal management
and marine mammal conservation.

Ministry for the Environment

Ministry for the Environment (MoE) is government's principal adviser on the
environment in New Zealand and on international environmental matters,
including reqgulation, standards, policy statement and strategies. MoE also
engages with other government agencies on marine issues.

Environmental NGOs

Environmental non-government organisations (ENGOs) are not for profit
environmental organisations funded by both private and non-private sources.
The ENGOs' goals are generally aimed at conservation, training and assistance
and focusing on environmental solutions to foster the relationship of New
Zealanders have with its unique natural heritage.

4.6.8 Regulatory operations
Maritime New Zealand

Maritime New Zealand is to ensure that all maritime activities are carried out
safely, with minimal impact on the environment and nation’s security. Few of the
duties that Maritime New Zealand is responsible for are developing and
monitoring maritime safety rules and marine protection rules, educating the
maritime community about best practice in safety and environmental standards
and conducting safety inspections of all New Zealand ships and foreign-flagged
ships calling at New Zealand ports.

WorkSafe New Zealand

WorkSafe New Zealand was set up by the government and its primary objective is
to promote and contribute to securing the health and safety of workers and
workplaces.

New Zealand Customer Service

New Zealand Customs Service is the government agency ensuring the security of
our borders by protecting the economy from illegal imports and exports. Their
coverage also includes the seaports.



4.7 Nga Mana Whenua o Tamaki Makaurau
collective settlement

Following a lengthy settlement negotiations process, the Nga Mana Whenua o
Tamaki Makaurau Collective Redress Act (“the Tamaki Collective Act”) came into
effect in late 2014. This settlement impacts on the Port Future Study, both
explicitly and via implied understandings and consequent expectations around
future utilisation of the region’'s assets.

The Tamaki collective iwi and hapu are: Ngai Tai ki Tamaki; Ngati Maru; Ngati
Paoa; Ngati Tamaoho; Ngati Tamatera; Ngati Te Ata; Ngati Whanaunga; Ngati
Whatua o Kaipara; Ngati Whatua Orakei; Te Akitai Waiohua; Te Kawerau a Maki;
Te Patukirikiri; and hapt of Ngati Whatua (other than Ngati Whatua o Kaipara
and Ngati Whatua Orakei) whose members are beneficiaries of Te Rinanga o
Ngati Whatua, including Te Taou not descended from Tuperiri.

For completeness, we note Auckland Council also recognise Ngati Wai, Ngati
Manuhiri, Ngati Rehua, Te Uri o Hau, Te Ahiwaru and Waikato Tainui, who are not
specifically identified in the Tamaki Collective Act, as having mana whenua
interests in Auckland.

The Tamaki Collective Act provides collective settlement redress for the shared
interests of the Tamaki Collective iwi/ hapd in maunga (mountains), motu
(islands) and lands within Tamaki Makaurau. The collective approach recognises
that the iwi and hapd have various overlapping customary interests within the
region, with separate consideration of such interests being impossible to
singularly delineate and define to the exclusion of others. It should be noted that
the historical claims of the respective iwi/hapl in the Tamaki Collective will be
made through iwi/hapa - specific settlements. The collective redress provided will
also form part of each individual iwi/hapi Treaty settlement.

4.7.1 Maunga

In recognition of the historical, cultural and spiritual association of the iwi and
hapU with their maunga, the settlement vests 14 maunga in the collective (to be
held in trust by a specifically established entity), with public access and existing
third party interests to be preserved. The majority of maunga will be
administered under a co-governance arrangement between iwi/hapa, Auckland
Council and the government. The Tamaki collective has entered into a
management agreement with the Department of Conservation in relation to
certain decision-making matters.

4.7.2 Motu

In recognition of their historical association, four motu (Rangitoto, Motutapu,
Motuihe and Tiritiri Matangi) were vested in the collective and then later re-
vested back in the Crown as reserves, with public access to be preserved.

4.7.3 Harbours

Whilst the Tamaki Collective Act does not provide specific redress for the
Manukau and Waitemata harbours there is a Crown acknowledgement of their
traditional, cultural and spiritual importance to the Tamaki Collective.
Furthermore, Waikato Tainui, also assert interests in several of the short-listed
port sites.

It is reasonable to assume that Manukau and Waitemata harbours and the Firth
of Thames (Tikapa Moana) will be dealt with by way of Treaty Settlement with the
Crown. Other Treaty Settlements which have involved co-governance and
co-management over areas of natural landscape (such as the Waikato River)
could be applicable to Treaty Settlements in respect of these sites.

The terms ‘co-governance’ and ‘co-management’ are used to describe negotiated
arrangements between iwi and the Crown. These arrangements also involve, and
carry obligations for, regional councils, and local councils to share governance
and management of natural resources.

Finally, mana whenua iwi will want to preserve their Treaty Settlement
optionality in respect of potential short-listed sites considered in this Study. To
the greatest extent possible, recommendations reached by the CWG should seek
to preserve options.



4.8 Port of Auckland infrastructure

Port of Auckland is broadly made up of a primary container terminal to the east
(Fergusson) and a number of multi-cargo wharves to the west (Freyberg,
Jellicoe, Bledisloe, Marsden and Captain Cook). Bledisloe has historically acted as
a secondary/backup container but now is primarily dedicated to multi-cargo
handling (mainly of vehicles). A map of the port showing its relationship with the
wider Auckland waterfront is outlined below. Appendix 2 provides a further view
of POAL's layout and Appendix 3 shows the supporting infrastructure around the
Auckland region.

Figure 19: Auckland ports' city footprint
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Specific characteristics of the various wharves and terminal are as follows:

Fergusson Terminal is a dedicated container terminal and has five
modern container cranes, capable of handling up to 6,500 TEU vessels
coming to New Zealand. It has a fleet of 37 modern, low-emission
diesel-electric straddle carriers, all of which can lift two twenty foot
containers at a time.

Bledisloe Terminal handles general cargo vessels of varying types
including car carriers. Bledisloe has three older container cranes
capable of servicing container ships but none are currently in use.
Lift on-lift off (Lo-Lo) operations at the multi-cargo wharves are
carried out using ship's cranes. These wharves also handle roll-on
roll-off (Ro-Ro) throughput, which is mainly cars, but includes trucks,
buses, trains, tractors, heavy machinery, project cargo and other
freight.

Freyberg Wharf handles mostly bulk cargo, but also some break bulk®and
containerised cargo.

Jellicoe Wharf handles break bulk!! and vehicle carriers, and from 2016 will
be used by Holcim New Zealand to import cement. This wharf was previously
used by the cruise ship Queen Mary 2; however, as a result of the increase in
Pacific trade will not be possible after the 2015/2016 cruise season.

Captain Cook Wharf is used for vehicle trade. It has one western berth
capable of accommodating modern car ships.

Marsden Wharf has been partially demolished and is only used for vehicle
storage.

Port of Auckland supports the cruise industry through the provision of berthage,
marine and logistics services on the Waitemata Harbour. This involves managing
the logistics of every cruise call, including berthing ships, processing passengers,
and working with shipping agents, hospitality and tourism providers, stevedores,
Customs, MAF and other agencies, to ensure each visit goes smoothly. POAL
currently handles between 100 -108 cruise ships annually.

Queens Wharf's ‘Shed 10', is the primary cruise gateway in Auckland with Princes
Wharf acting as a secondary cruise berth. Other Port of Auckland infrastructure
has sometimes handled cruise ships when there were issues with the length
required to berth larger ships (Jellicoe) or when there are more than two cruise
ships in the Harbour (Bledisloe).?

4.8.1 Recent land release

Since 1989, there has been a steady contraction of Port land eastward from the
Harbour Bridge. Today, POAL owns around 77 hectares of land in its primary
location on the CBD waterfront and roughly 105 hectares of total land (including
at Wiri, Gabbador Place, Onehunga and Pikes Point). Table 8 on the following
page outlines POAL land that has been sold over the last twenty years. See
Appendix 4 for historic sale of land since 1998.

10Coal, silica sand, gypsum, black sand and wheat for example.
11Tropical fruit, timber, steel and vehicles etc.

12POAL assert that from the 2016/17 cruise season they will no longer be able to
accommodate longer cruise ships at Jellicoe Wharf. The visit of the Queen Mary 2 to
Jellicoe Wharf in March 2016 will be its last in the current configuration.



Table 8: Sale of port land since 1996

Location Date Ha
Viaduct Harbour 1996 22.0
Princes Wharf 1998 2.3
Downtown Ferry Area 2002 1.0
Easter Viaduct 2003 0.7
Westhaven Marina 2004 54.0
Hobson Wharf Marina 2004 2.2
Western Reclamation 2007 18.0
Western Viaduct 2007 1.2
Harbour Bridge Park 2007 3.7
Hobson Wharf, 2007 3.5
Maritime Museum

Teal Park 2007 0.5
Queen's Wharf 2010 2.9
4.8.2 Port developments

POAL has undertaken a range of developments to accommodate expected
growth since 1989. In 1989, POAL Development Plan was released and outlined
an intensive programme of reclamation to future proof the Auckland port. In
2011, based on the 1989 analysis, POAL proposed 22.6 hectares of
reclamation. This proposal was rejected and so POAL revised its plans.

In September 2014, POAL sought resource consent under the Resource
Management Act 1991 (RMA) to begin the expansion of Bledisloe Wharf. This
revised plan included extending Bledisloe's two wharves by 98 and 92 metres
respectively, and the demolition of Marsden Wharf. Auckland Council approved
each of the submissions made and determined that POAL proceed without public
notification. In June 2015, the High Court ruled that the lack of public
consultation made the consents invalid.

4.8.2.1 Developments currently underway
Port of Onehunga Sale

POAL is currently negotiating with Panuku Development Auckland to sell Port of
Onehunga to make the land available for public use. The construction of a new
cement import facility at Port of Auckland will see all cement handing operations
consolidated at the Waitemata Port from late 2016, and is the final phase in the
move of all freight operations from Onehunga.

Terminal Automation

POAL plans to significantly automate its container operations. This will involve
upgrading the currently used system which can stack containers up to three high,
to a new automated system that could stack containers up to four high. POAL
has begun consultation with staff given the impact it could have on some roles
and plan to make a decision in the near future.

Marsden Wharf Demolition

The Marsden Wharf is in the process of being demolished in order to modernise
POAL layout and increase berth space at Bledisloe and Captain Cook Wharves.
POAL have begun the demolition of the northern piled section of Marsden Wharf
and have completed the removal of concrete deck. The piles have been left in
place until POAL can obtain consent to dredge the Marsden basin and remove
them.

Fergusson Container Terminal Extension

Consent for the expansion of Fergusson Terminal was obtained in 1998 and
covered three major projects:

Reclamation: This has been underway since the early 2000s. There are
around three hectares of reclamation remaining until the work is
complete.

Fergusson main wharf extension: A 50 metre extension northward of
the main Fergusson Terminal Wharf was undertaken and was completed
in 2015.

Fergusson North Wharf: This new wharf will extend 310 metres east
from the Fergusson main wharf extension, across the north face of the
Fergusson reclamation. The new wharf construction is underway and
will be completed in early 2017 and will provide a deep water berth.



4.9 Port performance

4.9.1 Financial performance

In 2014/2015, revenue from on-going operations was $215.4 million - up
approximately two percent from $211.0 million in 2013/2014. Total group
revenue was $218.3 million, down approximately one percent from

$221.2 million the year before, reflecting the sale of POAL subsidiary Conlinxx
part way through the year.13 Below is a snapshot of the five year historical
financial performance of POAL compared with the Port of Tauranga:

Figure 20: Five year historical financial performance comparison
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v CONLINXX Limited was a subsidiary company of POAL and managed the Wiri Inland Port

in South Auckland.
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A number of factors have been cited as contributing to increased costs and lower
profits. Prime amongst these have been:

$7.3 million was provided to cover costs and provisions for the Bledisloe
Wharf extensions and there was a further $4 million for wharf and
building demolition, including the demolition of Marsden Wharf and part
of ‘Shed 1' to make way for the new Holcim cement dome.

$2.4 million in voluntary severance payments was made to staff who left
POAL after the settlement of a collective agreement with the Maritime
Union.

POAL paid ACIL a dividend of $41.7 million for the 2014/15 financial year. This
isa 37% (524.9 million) decrease compared to the previous year, which included
a one-off tax credit payment of $16.4 million. POAL employs a system of ‘loss
offset utilisation’ whereby tax losses from the wider Auckland Council group
offset its tax liabilities. This approach is substantial with losses noted to be

$42 million in 2013/14 and $67 million in 2014/15 being purchased from

. .. 14
Watercare Services Limited alone.

14 Notes to Financial Statements, POAL Summary Financials 2015


http://www.nbr.co.nz/article/ports-auckland-full-year-profit-almost-doubles-volumes-rise-costs-kept-bay-bd-161138

4.9.2 Operational performance Auckland has experienced a 5.84% cumulative annual growth in cruise voyages
and cumulative annual growth of 4.11% for unique passengers since 2011/12.

49.2.1 Trade volumes For the 2014/15 year there were 115 voyage calls to Auckland, and 188,500

unique passenger visits. This represented approximately 90.6% of total cruise

Ports of Auckland are considered to be an ‘import port’, historically handling voyages to New Zealand, and 93.6% of unique passengers' visits respectively.16

more imports than exports. Figure 21 below shows the growth of imports and

exports by volume at Ports of Auckland since 1989: Figure 22: Ports of Auckland 12 monthly rolling TEU (2012 -2015)
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The Auckland port is the busiest container port in the country. POAL handled
972,434 container TEUs (twenty-foot equivalent units) in the 2014/15 financial
year, a 0.4 percent increase on 2013/2014. POAL's TEU volumes since 2012
are outlined in Figure 22.
The multi-cargo wharves handled over 5.9 million tonnes of non-containerised
cargoin 2014/15 including over 243,000 cars and 26,899 tonnes of road
metal®s.
' POAL Annual Report 1 Economic Impact of the 2014-2015 Cruise Sector in New Zealand and Forecasts to

http://2015annualreview.poal.co.nz/assets/ports_of_auckland_annual_review_2015.pdf 2017.


http://2015annualreview.poal.co.nz/assets/ports_of_auckland_annual_review_2015.pdf

4.9.2.2  Productivity

The most recent container port productivity figures!?, published by the Ministry
of Transport, show that in the April - June quarter of 2015 POAL was the best
performing container port in New Zealand on all three performance measures -
crane, ship and vessel rates. POAL state that improvements in productivity
across the port have come about as a result of the three key reforms outlined
below, all of which are ongoing.

Restructuring the company to create a 'one port' approach by bringing
the planning and processes for multi-cargo and container terminals
closer together.

Optimisation of the port layout and operating processes - amongst other
things, by improving container truck grid, so more containers can get in
and out more smoothly.

More efficient labour model - including, finalised negotiations with the
Maritime Union over a new collective agreement.

v http://www.transport.govt.nz/sea/figs/

4.9.3 New Zealand port performance

As outlined previously, POAL handle the highest value of trade of all New
Zealand ports. However, by total tonnage or gross volume, POAL ranks second
to Tauranga and Northport respectively. Figure 23 and Figure 24 below show the
value and volume of throughput at Ports of Auckland, compared to other

New Zealand ports.

Figure 23: New Zealand ports throughput by value
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http://www.transport.govt.nz/sea/figs/

Figure 24: New Zealand ports throughput by weight
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Port operations can be considered to be natural monopolies due the high fixed
capital costs which arguably do not make it efficient to duplicate infrastructure
investments. Currently there is a degree of competition in the New Zealand ports
sector. There are nine major container ports servicing the New Zealand market,
which is high in comparison with Australia who has six major container ports
servicing a significantly larger trade task and population.

Auckland Regional Holdings concluded the number of ports in New Zealand has
resulted in duplication and inefficient investment in the supporting
infrastructure.

4.10 Port role in Auckland vision

Auckland has stated the goal of becoming the world's most liveable city.18 This
vision is explained in some detail in the Auckland Plan - an aspirational vision
document which explains at the highest level how Auckland will accommodate
growth to 2040. The Auckland Plan is detailed further in Section 4.12.1.

While the Port Future Study is looking at the comparatively narrow issue of
accommodate Auckland's long-term sea-based trade (and the cruise industry),
there are a wide range of considerations - both international and domestic - that
contribute to the strategic context for this study.

4.10.1 Hallmarks of successful international cities

The specific components that characterise a ‘liveable’ (or a successful) city are
subjective, multifaceted and are unable to be easily generalised. Research has
highlighted some of the relevant factors for the strategic context of the Port
Future Study, which are outlined in the following sections.

4.10.1.1 Play to your strengths

Successful cities make the most of what little they may have to power ahead of
competitors. A common theme across all cities studied by the World Bank!® was
the clear identification of competitive advantages and the conscious leveraging
of these endowments.2°

Auckland's identity as a city will inevitably mean a number of things to a range of
people. The ‘Auckland Story’, a brand being established by ATEED, focuses on
the duality that defines the city; the contrast of a thriving global city set in
unique and beautiful natural surroundings including three harbours and a

e Auckland Council, 2012, The Auckland Plan

2 World Bank (2015) Competitive cities for jobs and growth : what, who, and how
http://www-wds.worldbank.org

2%Examples include a skilled workforce, geography, language, cultural ties, technical know-
how, existing industry base, and product and market knowledge. For example, in
Bucaramanga, Colombia, the city used oil revenues to invest in universities with a
specialisation in oil industry research, a strategy that has created broader technical skills
that have spilled over into new industries.


http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b083c371d5/2_0/Rendered/PDF/Competitive0ci000what00who00and0how.pdf?bcsi_scan_01d939382f6c0b14=0&bcsi_scan_filename=Competitive0ci000what00who00and0how.pdf

volcanic isthmus.”" In this context, the promotion of Auckland as a city combined
with the preservation of Auckland's natural amenity appears to be paramount.

Furthermore, the role of a waterfront in showcasing the features of harbours
worldwide is increasingly recognised as being important:

“Today, in the contemporary city, the success of the quality of life
embodied in public spaces is increasingly accepted as a guarantee factor
for an overall success. In this respect, the urban waterfront is in the

spotlight.”

The presence of a vibrant Auckland waterfront is undoubtedly a ‘pull’ factor for
residents, businesses and tourists and is referenced numerous times on

Auckland's tourism coIIateraI.23 The waterfront also plays a unigue role within
Auckland's city centre due to its access to water-based recreation, trade,

transport and premium residential and commercial land values.24 If Auckland is
to play to its strengths, it would look to preserve the attraction of its waterfront
at least, and expand the importance of this unique endowment, at most.

4.10.1.2 Collaborate and invest for the future

Cities use a number of interventions to increase competitiveness including:
institutions and regulation
infrastructure and land
skills and innovation

enterprise support and finance.2®

2L ATEED -
http://www.aucklandnz.com/images/uploads/page_images/Supporting_Auckland_Growth_
and_Competitiveness.pdf

22Fatma Waterfronts: Potentials for improving the quality of urban life. Istanbul Technical

University Faculty of Architecture, Istanbul, TURKEY

23 .
http://www.aucklandnz.com/discover/areas/central-auckland;

** Waterfront Auckland http://www.waterfrontauckland.co.nz/waterfront-auckland/places/

* World Bank (2015) Competitive cities for jobs and growth : what, who, and how
http://www-
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b
083c¢371d5/2_0/Rendered/PDF/CompetitiveOciO00whatOOwhoOOandOhow.pdf?bcsi_scan
_01d939382f6c0b14=08&bcsi_scan_filename=Competitive0ciO00whatOOwhoOOandOhow.p
df

One important component that often ties these factors together is the utilisation
of collaborative strategic master-planning. We note that the Auckland Plan is the
document (which resulted from a comprehensive collaborative process) that best
reflects this endeavour.

However, a fully integrated master plan that bridges the aspiration of the
Auckland Plan with the realities of key municipal documents (such as the long-
term Plan, the Unitary Plan and the Auckland Economic Development Strategy),
alongside funding and operational plans from all the parties investing in
Auckland's future success is a work in progress.

Getting agreement to city-shaping documents such as these is immensely
challenging and the combination of a wide-range of efforts. However, the OECD
note that kick-starting collaborative initiatives around tangible high-profile
projects can help rally forces at the initial stage and progressively lead to setting
a “bigger picture”. Developing a long-term view is also particularly difficult.

Given the importance of Port of Auckland to the region and the nation, and the
flow on implications for land use, transport and urban amenity (amongst other
things) it is of crucial importance that all policy areas are well understood and

well-coordinated.* Agreeing to a future that is robust enough to endure political
and investment cycles is paramount.

4.10.2 International port trends

Global trade and the use of ports continue to face growth pressures. These
growth pressures are leading to port and supply chain operations that are
increasingly efficient; scale and productivity is king. This pressure has resulted in
a range of responses including:

improvements to technology and systems
increasing scale of operations

greater co-location and collaboration between freight hubs and port
hubs (air and sea)

port rationalisation.

A key determinant of supply chain efficiency is the distance from markets and
the level of congestion that can be expected moving goods to and from the port.

*® OECD (2015) Governing the City. Accessible from http://www.oecd-ilibrary.org/urban-
rural-and-regional-development/governing-the-city_9789264226500-en


http://www.aucklandnz.com/images/uploads/page_images/Supporting_Auckland_Growth_and_Competitiveness.pdf
http://www.aucklandnz.com/images/uploads/page_images/Supporting_Auckland_Growth_and_Competitiveness.pdf
http://www.aucklandnz.com/discover/areas/central-auckland
http://www.waterfrontauckland.co.nz/waterfront-auckland/places/
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b083c371d5/2_0/Rendered/PDF/Competitive0ci000what00who00and0how.pdf?bcsi_scan_01d939382f6c0b14=0&bcsi_scan_filename=Competitive0ci000what00who00and0how.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b083c371d5/2_0/Rendered/PDF/Competitive0ci000what00who00and0how.pdf?bcsi_scan_01d939382f6c0b14=0&bcsi_scan_filename=Competitive0ci000what00who00and0how.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b083c371d5/2_0/Rendered/PDF/Competitive0ci000what00who00and0how.pdf?bcsi_scan_01d939382f6c0b14=0&bcsi_scan_filename=Competitive0ci000what00who00and0how.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b083c371d5/2_0/Rendered/PDF/Competitive0ci000what00who00and0how.pdf?bcsi_scan_01d939382f6c0b14=0&bcsi_scan_filename=Competitive0ci000what00who00and0how.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2015/12/08/090224b083c371d5/2_0/Rendered/PDF/Competitive0ci000what00who00and0how.pdf?bcsi_scan_01d939382f6c0b14=0&bcsi_scan_filename=Competitive0ci000what00who00and0how.pdf
http://www.oecd-ilibrary.org/urban-rural-and-regional-development/governing-the-city_9789264226500-en
http://www.oecd-ilibrary.org/urban-rural-and-regional-development/governing-the-city_9789264226500-en

With changing consumer trends (particularly towards online shopping) and
increasing urbanisation (with the concurrent impact of congestion), these are
real trade-offs that cities must make.

Other cities are also exploring whether relocation options hold merit. This view is
expressed in a recent OECD report on port-city competitiveness:

“Whereas its location might have been good a few decades ago, ongoing
urbanisation might pose challenges for further expansion, with more
limited acceptance of negative impacts on the one hand and opportunity
costs of port land use on the other hand. At some point, both the port
and the city have an interest in relocating (part of) the port to another
site that has less opportunity costs and that provides the port more

possibilities for expansion."27
Building on this notion, Table 9 shows that port relocation discussions are not

just confined to global super ports. Smaller cities than Auckland (Marseille and
Bremen) have considered, and reacted to this option.

Table 9: Examples of Ports Relocated from the Central City2®

old city port Old city port
Old city port . throughput (TEU, New port site
population
2013)
Shanghai 23,416,000 33,620,000 Yangshan
Rio de Janeiro 11,727,000 430,000 Sepetiba
Kolkata 4,496,694 N/A Haldia
Busan 3,906,000 17,690,000 Busan New Port
Auckland 1,500,000 970,000 N/A
Marseille 852,516 1,097,740 Fos
Bremen 548,547 5,830,711 Bremerhaven

7 OECD (2014) The Competitiveness of Global Port-Cities: Synthesis Report
http://www.keepeek.com/Digital-Asset-Management/oecd/urban-rural-and-regional-
development/the-competitiveness-of-global-port-cities_9789264205277-en#page52

*® OECD (2014) The Competitiveness of Global Port-Cities: Synthesis Report
http://www.keepeek.com/Digital-Asset-Management/oecd/urban-rural-and-regional-
development/the-competitiveness-of-global-port-cities_9789264205277-en#page52 and
http://www.worldshipping.org/about-the-industry/global-trade/ports

4.11 Auckland-centric considerations

4.11.1 Business locational theories

Neoclassical location theory focuses on location-related factors that affect profit
maximisation or cost minimisation. Weber’'s (1909) study examined location
choices that minimise transport costs to both input and output markets. A
business chooses a location that is between its input and output markets.

Businesses locate themselves close to inputs if they are costly to transport or
they account for a high share of costs, or close to output markets if finished
goods are costly to transport. Land-use types will vary between proximity to port

and proximity to market, depending on what goods they transport.29

Freight composition of these inputs can be thought of in two broad categories:

Consumer Goods3o: The dominant logistics chain for these goods is: Port
-> warehouse -> consumer. The Transport, Postal and Warehousing
sector therefore best represents the sector which will accommodate this
land-side freight task. Since 2009, this sector has experienced
increasing GDP share in Auckland which suggests an increasing demand

for land.>" Future retail trends with online shopping and shop front retail
will only exacerbate this trend.

. .32 . c e . . .
Inputs into manufacturing : Manufacturing activities will receive inputs
direct to site or, like consumer goods, will follow a Port -> warehouse ->
manufacturer, pattern.

@ Mare, D; and Coleman A (2011) Patterns of business location in Auckland Motu Working
Paper 11-08 http://motu-www.motu.org.nz/wpapers/11_08.pdf

30 . . . . .
Consumer goods include vehicles, consumer electronics, apparel fabric and textiles, and
fresh and preserved food.

o Statistics New Zealand; EY analysis

% Inputs into manufacturing include machinery

% http://eds.aucklandcouncil.govt.nz/develop-an-innovation-hub-of-the-asia-pacific-
rim/#p2-6-action-2-2

* A sub-category under the ‘business land’ zoning typology noted in the capacity for

growth study 2013 y and equipment, coal, petroleum, metal and metal products, timber
and timber based products, cement and sand.
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http://www.keepeek.com/Digital-Asset-Management/oecd/urban-rural-and-regional-development/the-competitiveness-of-global-port-cities_9789264205277-en#page52
http://www.worldshipping.org/about-the-industry/global-trade/ports
http://motu-www.motu.org.nz/wpapers/11_08.pdf
http://eds.aucklandcouncil.govt.nz/develop-an-innovation-hub-of-the-asia-pacific-rim/#p2-6-action-2-2
http://eds.aucklandcouncil.govt.nz/develop-an-innovation-hub-of-the-asia-pacific-rim/#p2-6-action-2-2

Manufacturing is an important part of the Auckland economy and
represents 9.9% of GDP>* and is also a sector that Auckland is focusing
on as part of its Auckland Economic Development Strategy.34

While both of these categories have different drivers, they both occupy the same

land use category - light industrial.>> Understanding where this land is located,
and crucially where future land is planned to be released, assists in
understanding projected landside movements.

While there are light industrial land classifications right across Auckland, the
highest concentration sits in the southern central isthmus (around Penrose,
Onehunga, Otahuhu, and Mt Wellington) and further south through the airport
and Mangere.3® Primary areas of currently vacant industrial land of sufficient
scale to accommodate growth are around the Airport.

The Future Urban Land Supply Strategy demarcates the majority of future
industrial land is expected to be made available in Auckland’s South.3” Therefore,
while there is a range of light industrial land currently, or projected to be,
available right across Auckland, the increasing focus is clearly towards South
Auckland.38

* Infometrics (2015) Annual Auckland Economic Profile
https://ecoprofile.infometrics.co.nz/Auckland/PDFProfile

# http://eds.aucklandcouncil.govt.nz/develop-an-innovation-hub-of-the-asia-pacific-
rim/#p2-6-action-2-2

* A sub-category under the ‘business land’ zoning typology noted in the capacity for
growth study 2013
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/reports/technicalpublication
s/Documents/tr2014010capacityforgrowthstudy2013results.pdf

36 . . . . B
Appendix 5 provides an overview of current business land zoning

¥ Appendix 6 provides a geographic overview of the broad locations for future land supply
- the expectation is that a high concentration industrial land in particular will locate in the
South.

* In 2014, 56.7 hectares of vacant industrial land was taken up across Auckland. Three-
quarters of this uptake was by industrial activities and the majority of this was focused in
South Auckland (Drury, Karaka, Takanini, Pukekohe). Further industrial land is being
planned in the future urban areas and will be structure-planned and zoned over time.

4.11.2 Central business districts

One of the overwhelming global mega-trends of the last four decades has been
urbanisation. Figure 25 demonstrates that all around the world there has been a
movement from rural areas towards cities; in fact, more than half the world's
population now lives in cities.

Figure 25: Global population projections®
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https://ecoprofile.infometrics.co.nz/Auckland/PDFProfile
http://eds.aucklandcouncil.govt.nz/develop-an-innovation-hub-of-the-asia-pacific-rim/#p2-6-action-2-2
http://eds.aucklandcouncil.govt.nz/develop-an-innovation-hub-of-the-asia-pacific-rim/#p2-6-action-2-2
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/reports/technicalpublications/Documents/tr2014010capacityforgrowthstudy2013results.pdf
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/reports/technicalpublications/Documents/tr2014010capacityforgrowthstudy2013results.pdf

Auckland and New Zealand is no exception to this trend and the projected growth Figure 26: Auckland sub-regional population growth*
of Auckland’'s CBD is evidenced by three main areas:

Population projections: Statistics New Zealand forecasts that over 150,000 17.5%
people will live within the CBD by 2043 (see Figure 26). This is an increase of 27 = North
almost 90% on 2013 numbers - and is clearly the highest forecast growth in

people of any Auckland local board area. 15.5%

Employment and education projections: Similar to population projections, 13.5% H Central (excl Waitemata Local
Auckland Transport has projected that the majority of employment and 27 Board)
education roll growth in Auckland will occur in the CBD to 2046 (see Figure

27). 11.5%

Investment in the CBD: The continuing trend for a greater proportion of

people living and working in the CBD provides the basis for a range of 9.5%
investments that will further crystallise the city as the ‘growth engine’ of

Auckland. The coming decade is set to see over $10 billion of investment by

the public and private sector in the city centre including the City Rail Link, 7.5%
central city bus corridors and terminals, light rail, various substantial

property developments and the International Convention Centre.
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© Statistics New Zealand (2015) Subnational population projections, 2013(base)-2043



Figure 27: Employment and education growth to 2046 4*
Growth in Employment and Education Roll by Sector 2013-2046
(Scenario 19: 60:40, medium growth)
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Furthermore, market rents for office space and retail space in the central city are

increasing faster than elsewhere.”” One reason that land value is a particularly
useful measure of infrastructure provision, and of local spill-overs, is that land is
a fixed factor. Other factors (labour and capital) migrate in response to new
opportunities and bid up the price of the fixed factor in the area in which those
opportunities arise. The bids placed on land therefore reflect the value of the

local opportunity.43
This evidence all signals that the city will be the place people will want to live and

work in the future - this implies much higher population densities - which also
implies much higher externalities (growing over time) POAL will have to
44

manage.

o Auckland Transport - Presentation to CWG (March 2016)

2 http://www.jll.nz/new-zealand/en-
gb/Research/Auckland%20CBD%200ffice%20Q1%202016.pdf?ee4d8e73-7b18-4be2-
ald5-616632750ec8 ;
http://www.colliers.co.nz/find%20research/office/nz%20cbd%200ffice%20report%202015/

“ Grimes, A and Liang, Y (2009) Spatial Determinants of Land Prices in Auckland: Does the
Metropolitan Urban Limit Have an Effect? Motu Working Paper 07-09 Motu Economic and
Public Policy Research

“ Externalities, in the form of consenting issues, have already presented themselves
(http://www.nzcel-conf.auckland.ac.nz/docs/arenocomplaintsinstruments.pdf refers) and
these problems will become more acute as more people live, work and play in the CBD.

4.11.3 Industrial land requirements

Significant future trade growth, by association, implies a need for considerable
uplift in transport, freight and warehousing capacity. Predicting the future long-
term location of industrial land (land use type that provides for transport,
warehousing and logistics) is an immensely complex task, particularly when land
use plans do not look beyond 30 years. However, there is some information that
provides a steer of the general scale and nature of the provision of this land:

While there is much conjecture about currently available vacant
industrial land in Auckland, some estimates put it at around
300ha.45 This estimate is based on an analysis of each individual
parcel of industrial land and has been overlaid with some ‘feasibility’
assumptions (is serviced and is available for sale and able to be
immediately developed). Roughly half of this vacant land is located
in just three areas - Airport Oaks, Mangere, East Tamaki and
Manukau. Other land is more widely dispersed.

The Future Urban Land Supply Strategy46 provides a less certain
guarantee of developable areas, but is the best indication available.
This Strateqy is similar to the status quo in that the Southern
Transport Corridor (Manukau to Drury and through To Bombay) is
where there is greatest scope to provide further industrial land.
Similarly, there are other pockets with potential (particularly
Silverdale) but the majority resides in Auckland's industrial south.
The specific guantum of land required to meet growth is difficult to
assess because land markets are dynamic and because technology
improvements may ensure a more productive use of space;
warehousing capacity and operations will continue to evolve over
the long-term.

45P.Fontein Auckland Industrial Land Fine Grained Analysis , 2014
http://staticl.squarespace.com/static/546d47b8e4b07b4ef0db4b25/t/547ae229e4b0d6
f577779f86/1417339445092/SD4+Industrial+FGA+2014+11+20+Final+Report.pdf

46Auckland Council, Future Urban Land Supply
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/Councilstrat
egies/Pages/futureurbanlandsupplystrategy.aspx
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http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/Councilstrategies/Pages/futureurbanlandsupplystrategy.aspx
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/plansstrategies/Councilstrategies/Pages/futureurbanlandsupplystrategy.aspx

4.12 Planning environment

Planning for a city involves identification of a desired future vision for the city,
including potential design and the steps required to be undertaken to move
towards that desired future. There are challenges in developing the right
strategy, setting the right framework and environment when there are different
objectives, aspects and drivers for councils, national agencies, and the port.
Aligning wider government infrastructure and city plans, with port development
plans can provide a whole-of-region view, drive longer term master planning, and
drive greater supply chain efficiencies and efficient capital investments.
Alternatively, agencies planning in isolation of each other can potentially create
bottle necks, additional congestion costs and/or inefficient use of capital
expenditure.

The role of the port is wide ranging; its activities are unique and diverse which
can have a multitude of positive and negative implications to the Auckland region
and the wider country. The future development of the port, for example, is
strategically important to enable efficient supply chain impacting the wider
economic development of the region/country. Co-ordination of planning is critical
in order to drive and develop an efficient sustainable port and the related
infrastructure.

Under the Local Government Act 2002 Amendment Act 2014, local governments
are required to prepare infrastructure strategies for at least a 30 year period.
However, certain infrastructure assets have longer life cycles, for example storm
water assets, footpaths and bridges typically have 100 year life cycles.

Port infrastructure can have useful economic life of more than 50 years;
particularly in the case of maritime access shipping channels4?. This can create
an inherent timing tension in aligning port planning strategies compared with city
planning and supporting infrastructure.

In order to understand potential impacts from the future of the port, this section
discusses the ports current strategic operating environment and discusses what
role the port plays in relation to wider strategic plans and achieving the future
vision, both regionally and nationally.

“ Infrastructure Australia - National Ports Strategy, 2011.

4.12.1 The Auckland Plan

Auckland Council is the local governing body for the Auckland Region. It serves a
number of functions; one of which being to meet the current and future needs of
its communities. The Auckland Council formulates a number of key documents
that outline its long-term strategies, implementation plans, regulations and
policies, and their operational financial budgets; all of which are underpinned by
the Auckland Plan.

First adopted in March 2012, the Auckland Plan is a 30 year long-term plan. It is
a comprehensive long-term strategy for Auckland's growth and development.
The Auckland Plan is governed by the Local Government (Auckland Council) Act
20009. Section 79 of the Act describes what the plan must include and address.

4.12.1.1 Purpose of the Auckland Plan

The purpose of the Auckland Plan is to contribute to Auckland's social, economic,
environmental, and cultural wellbeing, through an effective long-term (20-30
year) strategy for Auckland's growth and development. To achieve this purpose
the Auckland Plan must:

set a strategic direction for Auckland and its communities that
integrates social, economic, environmental, and cultural objectives

outline a high-level development strategy to give direction and
enable coherent, coordinated decision-making by Auckland Council
and other parties

describe Auckland's role in New Zealand

identify the existing and future location of residential, business,
rural production and industrial activities

identify the existing and future location of critical infrastructure
facilities (such as transport, water supply, wastewater and
stormwater disposal), other network utilities, open space, and social
infrastructure

identify nationally and regionally important recreational and open
space areas, and ecological areas that should be protected from
development, environmental constraints on development, and
landscapes and areas of historic heritage value

identify the policies, priorities, land allocations, programmes and
investments to implement the strategic direction.



4.12.1.2 Key initiatives

The Auckland Plan is the vision of the region. At a high level, the plan seeks to
address the following initiatives in Auckland:

reducing transport and housing shortages
giving children and young people a better start
creating more jobs, and
protecting the environment.
The Auckland Plan aims to have the following specific outcomes by 2042:

A fair, safe and healthy Auckland: That Auckland will have a strong
and equitable society, in particular for children and young people.
Auckland will have robust public services including, public facilities,
parks and sporting amenities, high quality housing addressing the
damp, cold, overcrowded and uninsulated living conditions.

A green Auckland: Pollution will be low and minimal, including
coastlines, air, water consumptions, greenhouse gas emissions, and
waste products. Energy supply will be resilient and sustainable.

An Auckland of prosperity and opportunity: This includes high
development of technology, small and medium businesses, and
employment opportunities across Auckland. Focus on global
connectivity.

A well-connected and accessible Auckland: Infrastructure will be
up to date and meet the needs of the community. Businesses move
freight efficiently, using roading and rail transport networks. Sea
and air ports play a critical role in export and the economy.

A beautiful Auckland that is loved by its people: Urban areas will
be full of character; coastal areas will thrive in recreational
opportunities, and productive rural areas that make a significant
contribution to exports.

A culturally rich and creative Auckland: A major tourist attraction,
local arts and cultural events. Aucklanders’ creativity and
innovation is evident in our arts and the export earnings of our
creative industries. Quality sporting parks and facilities support
high levels of year-round participation, from elementary to elite
level.

A Maori identity that is Auckland's point of difference in the
world: Maori culture and identity is celebrated by all Aucklanders
and is our point of difference in the world. Te Tiriti o Waitangi/
Treaty of Waitangi is appropriately recognised and given effect with
Maori in Tamaki Makaurau exercising their Rangatiratanga/ self-
determination. Maori values are integrated into planning, decision-
making, and operations. Maori are empowered, and enjoy a high,
safe standard of living, across the social, economic and cultural
spectra.

4.12.2 Supporting plans

The following plans and strategies have been created by Auckland Council to
support the realisation of the Auckland Plan and its vision. The following diagram
is not an extensive list; it is a list of key documents we consider to be particularly
relevant to this study.

Figure 28 provides a brief overview of the supporting plans that can be
impacted/ considered from any changes to the development plans of Port of
Auckland. See Appendix 7 for more information on the supporting plans.

4.12.3 National plans

Ports and their associated infrastructure are typically considered national
significant assets due to their economic and social importance and the enduring
nature of the infrastructure. The future of the port also has national
infrastructure planning implementations. Generally these are in relation to the
related supporting infrastructure in the supply chain namely transport strategies.
See Appendix 8 for a summary of the key national policy, strategy and planning
documents that currently will need consideration when considering the
development and growth of the port.



Figure 28: Auckland Plan and supporting plans
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Investment Logic Mapping (ILM) is a series of structured workshops that bring
together key stakeholders to ensure that there is early agreement on problems,
outcomes and benefits before any investment decisions are made or a specific
solution is identified. Its focus is strongly on logical grounds to ensure that any
proposed investment makes sense. It tests and confirms that the rationale for a
proposed investment (or decision) is evidence-based and sufficiently compelling
to convince decision makers to commit to invest in further investigation and
planning. In summary, the ILM seeks to answer the following key questions:

What is the problem?
What is the best strategic response to the problem?
What benefits does any investment need to deliver?

What are possible strategic responses to the problem?

5.1 CWG ILM

On the 3 December 2015, a facilitated ILM workshop was held with the CWG in
order to determine how the port's stakeholders (represented by the CWG) define
the problem regarding the future of the port.

The structure of the ILM is to challenge the stakeholders to clearly and succinctly
define the problems. The CWG identified and agreed three key problems through
the workshop. These problems and their assigned weightings are outlined in
Figure 29. A detailed overview of the ILM Workshop output can be found in
Appendix 9.

Figure 29: ILM Workshop Problem Findings and Weightings

Problem Finding 1

Capacity will constrain the port's ability to meet
future freight and cruise demands, which may
limit economic growth in the long term

Problem Finding 2

Tension between, and competition for, limited
resources for the CBD and POAL will lead to
suboptimal outcomes for one or both

Problem Finding 3

Port activities create environmental, economic,
social, and cultural impacts which need to be
understood and addressed



5.2 Problem definitions

The following section provides a more robust definition of the problems and
details their component parts.

Capacity will constrain the port’s ability to meet future freight and cruise
demands, which may limit economic growth in the long-term

“Capacity” refers to both land side capacity within the ports gates, and
berth capacity. In addition, it refers to the capacity of both the road and
rail network. It is expected that both land side, berth and transport
capacity will present a constraint to the ports future operations.

"Freight” refers to all container and multi-cargo trade (including bulk
break and vehicles). Freight is being constrained by land side capacity as
well as berth length.

"“Cruise" refers to all large passenger ships that visit Auckland. Cruise is
also being constrained due to the increasing size of ships and lack of
available berth length.

"“Economic growth” refers to the benefits that are derived from port
operations to both the Auckland and New Zealand economies. Given New
Zealand's current position as a net-importer, and its reliance on export
markets it is essential that the port can accommodate all demand in the
future.

Both freight and cruise drive economic growth for both the Auckland and
New Zealand economies.

The primary benefit of addressing this problem will be to increase efficiency and
sustainability of port activities.

In order to determine the significance of the problem above, analysis needs to be
carried out on the below areas. Each area is discussed in more detail in the
referenced sections:

Current productivity and capacity of the port
Technology options and their effect on capacity
Future trade and fleet forecasts

Future cruise trends

Tension between, and competition for, limited resources for the CBD and
Auckland'’s port will lead to suboptimal outcomes for one or both

Ports are a product of evolving cities. As cities grow there is increasing
pressure on land. Many cities compete for land that was historically used
for port activities.

For Auckland, the port and the city centre effectivity occupy the same
space and so as the city and port both grow, the competition for land
intensifies.

“Suboptimal outcomes” refer to situations in which the competition for
limited resources results in negative effects. This includes a situation
where the ports competitiveness is reduced, or where Auckland city is
less liveable.

Addressing this problem will maximise opportunities and improve business
confidence for the CBD and harbour.

In order to determine the significance of the problem above, analysis needs to be
carried out on the below areas. Each area is discussed in more detail in the
referenced sections:

Highest value land use for the current port land.
Future capacity needs of POAL.

Port activities create environmental, economic, social, and cultural impacts
which need to be understood and addressed

“Impacts” refer to the positive and negative externalities which port
activities create.

"Environmental” impacts include the effect that port activities have on
marine and wildlife, as well as the noise and light impacts.

"Economic” impacts refer to the commercial return of POAL including
revenue, employment, supply chain and wider economic drivers.

“Social" impacts refer to the impact that port activities have on people
including the tension between a working waterfront for people, leisure,
transport, cruise and trade.

“Cultural” impacts refer to the impact that port activities have on the
values of both mana whenua and the wider population of Auckland.

Addressing the above problem will promote the improved wellbeing of people and
place.



In order to validate the above problem, further evidence is required relating to
the following areas. This evidence if required for both the current port site and
any potential new sites:

Significance of site to iwi and communities

Impact of site on iwi values

Evidence of how iwi, communities and people interact with the port site
Environmental impact of site on sea and land

Impact on heritage values.



Social

Transformation



One of the problems identified during the ILM process was the “Tension between,
and competition for, limited resources for the CBD and POAL will lead to
suboptimal outcomes for one or both.”

This section explores the evolution of Auckland as a port city and how
subsequent urbanisation trends has impacted on this evolution and led to tension
between the CBD and the port and how resources are currently used.

6.1 City transformation and the role of the port

The role that a port plays in the transformation and evolution of a city is ever
evolving as the purpose and aspirations of cities have changed, in response to
shifts in demographic, technological and economic influences.

In the early 1840s, Auckland established itself as a hub of a growing overseas
and coastal maritime trade. The city's growth throughout the 19t and 20t"
century saw substantial growth through the period of industrial revolution,
during and post-World War Il. This necessitated further expansion of port storage
facilities and land reclamation. Trade volumes and the number of ships increased
significantly. With the advent of containerisation, larger ships and a new railway
serving the eastern side of the North Island, Auckland port eventually became
the largest import container port.

The 21%t century mega trends heralded in the technological era where the
Auckland city centre became dominated by financial service businesses, earning
its title as the CBD. Less prominence was placed on goods and services being
traded through the port, and the importance of the port to the city's culture and
civic pride diminished somewhat. As urbanisation in the city continues and
Auckland's population continues to grow, there is the growing challenge of
accommodating a growing population and economy.

Auckland is now clearly experiencing an urbanisation renaissance and liveability
phenomenon, epitomised by its clearly defined aspirations to be the world's most
liveable city, with a Maori identity that is its point of difference in the world.

Changes in public views on waterfront space has inevitably placed tension on the
role that the ports now play in light of this new transformation.

As the values of the city and its people have changed, the importance that they
once placed on the role of the ports in the economy has shifted to valuing
amenity and urban form over that of the ports contribution to the economy.

This was seen in the 2011 Rugby World Cup when Auckland, as host, decided to
open up the North Wharf and Jellicoe Street Park to public use. Having access to
the waterfront space meant Aucklanders were now able to spend their “leisure”
time visiting parts of the city centre with access to the waterfront. Another
further example can be seen at the Wynyard Quarter development, with its
overwhelming public response to the new urban attraction, with over 50,000
visitors in the first weekend alone.

These changes have further cemented the changing perception of the centre of
Auckland as bland, boring and business dominated to one of a potentially world
class urban leisure and recreation destination.

As the rate of urbanisation accelerates and continues towards the city's water
edge, it is likely that there will be increased tension over future land use for the
area. The figure below shows how accessible the waterfront currently is and the
amount of access that could potentially happen if the ports land was returned to
the public:

Figure 30: Publicly accessible water's edge in the city centre versus privatised water's edge

. CURRENT PUBLIC WATERFRONT ACCESSIBILITY
. CURRENT PRIVATE OBSTRUCTION TO WATERFRONT ACCESS

POTENTIAL PUBLIC WATERFRONT ACCESSIBILITY



As the value of the land increases in line with growing demand for city centre
sites, major redevelopment and regeneration within the city core of former
industrial sites will continue to occur. As land is scarce within the CBD area, the
tension between how the land at the waterfront area is currently used will only
escalate.

6.2 Advantages and disadvantages of a central city
port

The above section set out the evolution of the role of a port within a city,
culminating in the current situation where there is pressure on the industrial
nature of port land in a city aspiring to be the world's most liveable city.

This is not to say that the port's role in Auckland’s city and economy is no longer
relevant. This section will set out the advantages and disadvantages of having a

central city port location, specifically in relation to Auckland. This is by no means
an assessment of the regional impacts (whether positive or negative) of the port.

6.2.1 Advantages

There are many advantages that are associated with a well-functioning port.
Ports play an essential role in facilitating trade and in the global and local supply
chains. They can lower the cost of trade, generate value-added benefits, increase
employment and attract certain economic sectors, all of which are related to
urban wealth.

The table below sets out some of the other advantages of having a port in the
central city location:

Table 10: Advantages of a port in the central city
Advantages Description

History and
tradition

Having the port in the central city, where it is visually
prominent, helps to provide recognition of the history of
the city, and a visual and nostalgic response as to the
purpose and history of the city. It therefore helps to create
a sense of place and identity to the city.

Point of difference In a world where many cities are striving for a point of
difference, a central city port can provide this unique
visual identity, especially as many other cities are losing or
have lost their working waterfront (although the opposite
could also be argued - that having a port in the central city
area is seen as a negative point of difference).

Feeling of In a country as far removed as New Zealand, having the

connection port in a visually prominent location can help people to feel
connected, by seeing ships from overseas arriving and
departing.

Diversity of The port provides a range of employment opportunities,

employment not otherwise found in the central city area, in particular a

range of blue collar jobs.

Visually
interesting

To many the port is visually interesting, a departure from
the otherwise repetitive picture of office and apartment
buildings. This is particularly so at night, where many can
argue the waterfront is given a greater diversity through
the lights and workings of the port.

Protecting of Although the port land itself is occupied by port

views infrastructure, cargo and containers, their coverage is
relatively light compared to a fully built out urban
environment of commercial and residential buildings. This
ironically therefore provides views through the port land
from the land to the sea, and vice versa. If the port land
was fully developed, there would be the danger that such
development would block sea views from inland, thus
effectively privatising the waterfront view.



6.2.2 Disadvantages

Most of the advantages of having a port in a central city location accrue to the

region and adjacent regions. The disadvantages of a port in a central city location

is felt directly in the immediate or local vicinity of the port, through issues such
as pollution, poor air quality, transportation impacts and the impact on mana

whenua Maori to interact and associate with their whenua.”*

The table below sets out some of the disadvantages of having a port in the
central city location:

Table 11: Disadvantages of a port in the central city

Disadvantages Description

Visual impact of
industrial use

Although some can find a port and its related
infrastructure attractive (as described above), many will
argue that it is essentially an industrial use in a central
city location, and the stacking of containers, bulk cargo
piles, and the parking of cars is not appropriate in a 215t
century central city location that is aspiring to be the
world's most liveable.

Loss of views One of the most prized assets of the central city is the
views from the publicly accessible parts of the
waterfront eastwards towards the mouth of the harbour
and Rangitoto. The port, sitting immediately to the east
of the central city, to some extent blocks these views,

and therefore has an impact on the amenity of the city.

Conflict with other The Waitemata Harbour is one of Auckland's best

harbour users assets, and contributes significantly to the reputation of
Auckland being one of the best cities to own and sail a
boat in the world. It was for good reason the city is
known as the City of Sails. But a port in a central city
location creates conflicts with other users of the water,
particularly given the danger posed by the size and lack
of maneuverability of the large ships using the port.

48Appendis 25 sets out some of the Maori values that may have been impacted by current

port activities.

Disadvantages

Land-side
transportation
conflicts

Loss of access to
the water's edge

Loss of
opportunity of
high density land
use

Description

An essential component of the port is the transportation
of goods to and from the port, which has to take place
on road or rail. In a central city location, this places
competition for road and rail space in an environment
not particularly conducive to the movement of large
quantities of freight.

This can be seen particularly along Beach Road, Quay
Street and Stanley Street, where the urban environment
is negatively affected by the presence of large freight
vehicles and the need for roads to be designed to take
large vehicles. Similarly, the need for rail space means
freight trains competing with commuter trains, and
results in freight trains having to travel through inner
city suburbs (often at night) thus impacting on the
amenity of these neighbourhoods, and their ability to
attract high quality transit oriented development.

The port has to be a secure site, and as a result, there is
no public access to the water’s edge along the length of
the port land. Despite the size of the Waitemata
Harbour, the extent of public access to the water's edge
is relatively limited in the city centre, constrained by
private sites running to the water’s edge and/or
transport infrastructure, although it has improved
considerably in recent years through the addition of
Viaduct Harbour and Wynyard Quarter

Ports by their nature require large amounts of land,
relative to the number of people who are employed on
the site. In this era of high demand for central city land,
for increasing density of employment and residential
use, the low density use of the port land sits somewhat
uncomfortably with the aspirations and objectives of the
city centre, and represents a missed opportunity for a
far more efficient and intensive use of the land.
Agglomeration effects and high job density are generally
considered to be factors of urban economic growth, and
these agglomeration effects can be reduced by the
presence of large low density central city uses



Disadvantages

Impact on
adjacent land use
opportunities and
land values

Constraints on the
port operation,
and clustering
opportunities

Security issues

Description

The port is essentially an industrial land use, and
consequently this has an impact on the land value of
neighbouring property. In a central city location, where
land value is typically very high, in addition to missed
opportunities on the port site itself, the port can reduce
opportunities on adjacent sites by constraining property
values and reducing the attractiveness of the sites.
Ngati Whatua, and other mana whenua iwi, arguably
experience twice the level of the impact and lost
opportunity as others. Firstly through the imposition of
the port on their traditional land and waters that ignored
their underlying rights, interests and associations to the
area. Secondly, land returned to Ngati Whatua as
Treaty Settlement land is adjacent to the current port
and its full commercial development is constrained.

In a central city location, surrounding land has been
developed for non-port related uses, and the port has
become increasingly land constrained, putting pressure
on the efficient processing of cargo, and limiting growth
and expansion opportunities. In a less pressured land
use environment, the port could expand much more
easily, potentially allowing for an increase in both
efficiency and throughput. Equally, ports generate
secondary or related employment opportunities, but in a
city centre location there is much less opportunity for
these businesses to cluster and locate around the port.
Again, a less constrained land use environment would
provide a greater clustering opportunity for port and
maritime related businesses, including maritime
education and knowledge based industry

Ports represent potential security issues, both through
the transport of hazardous goods and the risk of
explosions, and also through the threat of terrorism as
the port (and its ships and cargo) could represent
attractive terrorist targets, not ideal for a central city
location. As a result, security needs to be high at the
port, further reducing public interaction.

Disadvantages Description

Air quality / Air emissions represent a major negative environmental

pollution impact. Contaminants include oxides of nitrogen (NOx)
and oxides of sulphur (SOx). For example, more than
half of the SO2-emissions in Hong Kong are related to
shipping. Even though maritime transport is seen as a
rather clean mode of transport in terms of emission/km,
shipping-related carbon dioxide emissions were
estimated to be 3.3% of global emissions on 2007.4°

Water quality /
pollution

Ports are a source of pollution of water, but detailed
information on emissions in water is rather scarce in
comparison with air emissions.

One major source of water pollution in ports is oil spills,
coming from port runoff, unloading and loading of oil
tankers, removal of bilge water, and leakages. Oil spills
are coming from normal activities, accidents and illegal
dumping practices. Even though tanker accidents are
remembered as an important source of water pollution,
some estimates indicate that normal shipping operations
are responsible for over 70% of the oil entering the sea
from marine transportation.>°

Waste Port activities produce waste, especially from oil
terminals, fuel deposits and dry-docks operations, which
produce oily and toxic sludges. But waste also comes

from ships and from dredging operations.>?

Noise There are various noise impacts from ports, coming
from different sources: moving and berthed ships,
moving of cargo and containers, cranes, trucks, trains
and other industrial activity such as processing of bulk
cargo. These different sources of noise can have large
impacts. Given a central city location, where the harbour
is one of Auckland’'s main recreation tourist attractions,
and is surrounded by sensitive residential areas, these
types of pollution are a distinct disadvantage to having a
central city port.

“ OECD (2013) Competitiveness-of-Global-Port-Cities-Synthesis-Report
% OECD (2013) Competitiveness-of-Global-Port-Cities-Synthesis-Report
* OECD (2013) Competitiveness-of-Global-Port-Cities-Synthesis-Report



Disadvantages Description

Biodiversity Ports' impacts on biodiversity mainly come from air
emissions, dredging and the transfer of ballast water.
One of the main sources of disruption of the balance of
ecosystems is the introduction of non-indigenous marine
species through the transfer of ballast water. These
alien species can enter in competition with local species
and cause heavy environmental impact.

Sulphur and nitrogen compounds emitted from ship,
oxidising in the atmosphere, can contribute to
acidification, causing acid depositions that can be
detrimental to the natural environment, such as lakes,
rivers, soils, fauna and flora.

6.3 Global trends

The urbanisation phenomenon is not one that is local only to Auckland; it is a
trend that is happening globally. Examples of cities experiencing similar trends
include: Vancouver, Vienna, Zurich, Copenhagen, Stockholm and Melbourne.

These cities are all competing for global recognition, hoping to attract global
businesses and employees to relocate and settle, thus improving the economic
well-being of the city.

All these cities have large ports whose importance has been over-shadowed (and
potentially threatened) by the rise of these cities on global liveability indexes
where topics such as urban amenity, visual qualities, sustainability, walkability
and cycling have become important. As with Auckland, the waterfront areas in
these cities have become an important focus, and recognising the amenity
benefit that views over, and connections to the water can bring. Where the port
in those cities are located within the central area or city fringe, there has been
tension between the ambition of the city to achieve liveability and urban amenity
and the economic contribution that the port has made which has enabled this
urban wealth.

6.4 Implications for this Study

The debate around the changing role of the port within the city is one that is
much needed as can be seen from this study.

It is clear that the port is an essential economic component of a city-region.
However, the changing land use within the city from purely industrial to business
to the present mixed uses of residential and commercial, it is clear that the
economic value add and base has shifted from one relying on the port to a more
diversified range of businesses.

It must be noted that Auckland is not alone in facing this issue. Indeed, as
discussed in earlier sections, many ports have been located in central city
locations, and a number of cities have tackled, or are in the process of
addressing this issue through a variety of approaches. This includes complete or
partial relocation of the port, or using creative design solutions to allow much
greater interaction between the public and the port. More detailed case studies
can be found in Appendix 10.

The role of the CWG is to decide, based on the evidence presented in this study,
how to make the trade-offs between the future vision of Auckland and how the
city’'s scarce resources should be best allocated to their highest value use. This
means making a decision on whether to keep the port in its current location or
choosing to move the port to an alternative location.



Future State



The aim of this section is to explore what the main drivers of port activities are
and what this means for the future trade task. This section addresses these
guestions by exploring a range of projected long-term scenarios, port and
shipping trends which frame the future supply and demand. This section will
discuss the following assumptions and drivers, including:

Demographic and economic conditions
The current state: context to the ports trade profile
Growth by activity type:
Containers
Multi-cargo
Vehicles
Cruise
Current port and other relevant trends
Consumption trends
Shipping fleet trends

Terminal and berth operational productivity trends

7.1 Overview of assumptions

To project port activity to 2060 we believe that using a combination of
population, national GDP and world trade projections from official sources to
forecast the imports and exports into the port provides the most robust measure
to use as a base to forecast freight throughput.

Considering that international trade accounts for most of the activity at POAL,
this approach seems the most appropriate. A range of other sources have also
adopted this approach.>?

A literature review has been undertaken to supplement the forecasts presented
in this section. A number of reports compiled in the recent past have provided
growth forecasts for Ports of Auckland and we have presented these forecasts in
order to provide a comparison.

The 2015 trade figures have been used as a baseline. A number of data sources
forecast up to 2060 only including Statistics New Zealand. Therefore for the
purpose of this chapter, we have consistently explored future state assumptions
for a period of 45 years up until 2060. It is possible to extrapolate the analysis
further and some sources forecast further; however, our findings suggest that
the growth post-2060 would yield similar results and conclusions. Where
assumptions and analysis has been made before and after 2060 has been
explicitly stated.

It should be noted that there is always a degree of limitation to forecasting. This
is because it is difficult to predict when periods of instability, or when significant
events may occur in the future. The limitations of using forecasts naturally
extends as the forecast period extends. Accordingly, our forecasts focus on the
long-term average growth in global trade, with acknowledgement that there will
inevitably be forecast volatility. The main focus of this chapter is not to provide
the exact predicted rate of change, but rather to examine higher trends and
probable outcomes based on the analysis of certain assumptions and drivers. The
forecasts therefore need to examine alternate scenarios, to test different overall
rates of economic and trade growth assumptions.

Conclusions made in this section should be considered in conjunction with our
wider assumptions and understanding of general limitations to forecasting set
out in Appendix 9.

% These economic drivers were also discussed in the PwC UNI Port study 2012 and NZIER
Report 2014



7.2 Demographic and economic conditions

Demographic and economic projections are the bedrock of many demand-side
projections. With the assumption that Port of Auckland’s trade activities types do
not change significantly in the future, we consider the key underlying drivers are:

population growth
economic growth
the location of economic activity in Auckland.

These inputs help frame all of our projections for each individual trade-type. A

summary of these inputs is provided in Table 12 in driving our analysis:
Table 12: Summary of key inputs

Input(s) Timeframe(s) Data Point(s)
National Population Projections 2030 5.21m
(2068) 2045 5.70m
2060 6.00m
Auckland Population (2043) 2030 1.95m
2045 2.30m
2060 2.67m
National GDP growth (2060) 2030 $348b
2045 $492b
2060 $669b
Auckland GDP growth (2060) 2030 $123b
2045 $174b
2060 $237b

Source: Statistics New Zealand, OECD, EY analysis
7.2.1 Population

7.2.1.1 National population projections

The growth of the national population will impact future activities of POAL, as an
increase in the consumer base and the existing exporter base will drive greater
trade growth. According to Statistics New Zealand, the New Zealand population
as at September 2015 is estimated to be 4.6 million.

This is forecasted to grow, to 5.6 million by 2043 and to 6.2 million by 2068.53
By 2043, 75% of the population will be living in the North Island.>* Figure 31
shows the various population projection scenarios conducted by Statistics New
Zealand. We have adopted the median projection for the purpose of this study, in
order to keep a relative medium forecast rate.

Figure 31: National population projections to 2068 (under various scenarios®®)
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> Statistics New Zealand, National Population Projections: 2014 (base)-2068. 50t
percentile (median) used.

* Statistics New Zealand, Subnational Population projections 2013 (base) -2043.

* Statistics New Zealand - Percentiles indicate the probability that the actual result is lower

than this percentile. For example, the 25™ percentile indicates a 25 percent probability that
the actual result for a given year is lower than this percentile.



7.2.1.2  Auckland population projections

North Island population growth is the key driver of New Zealand's total
population. Specifically, Auckland is New Zealand's largest city and is a key
contributor to this projected growth. With a current population of approximately
1.5 million, Auckland’s population has also rapidly grown in recent years.
Between 2006 and 2015 the population grew by 14.5% - approximately double
the rest of New Zealand average. Figure 32 provides an overview of this growth

against other major regions in New Zealand:
Figure 32: Historic population growth, selected regions (2006 - 2015)
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Auckland's future population is forecast to rise significantly. By 2043, Statistics
New Zealand projects that the Auckland region will accommodate an additional
740,000 people (under its medium growth scenario).

Extrapolating these growth assumptions (compounded annual growth rate of
1.34%) out to 2060, Auckland's population will be over 2.3 million people (nearly
1 million more than today's population).36

Figure 33 shows our analysis on the projected Auckland population to 2043. The
dashes represent our analysis by extrapolating out Statistics New Zealand's
growth rates under a high, medium and low scenario.

Figure 33: Auckland demographic projections, total population (2018-2060)
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The location of Auckland's population is also expected to change significantly.
Urban planning changes contemplated under the Proposed Auckland Unitary Plan
(particularly around zoning and plans for residential densification), policy
decisions covered in the Draft Future Urban Land Supply Strategy and current
and planned transport investments, will inevitably have a large impact on the
location of demand for goods and the productive centres which produce goods
and services. These documents all point to a continuing growth of the urban
fringe - in particular, towards the south of Auckland.

56Statistics New Zealand, Subnational Population projections 2013 (base) -2043



Appendix 6 demonstrates the projected growth areas (by proxy of land release)
that Auckland Council is predicting over the next 30 years. Changes in
demographics can impact what we produce and consume, which could impact the
future activities and volumes at the ports.

7.2.2 Economic conditions
7.2.2.1

Gross domestic product (GDP) represents the region's income earned from
production and is the primary indicator of economic activity. As discussed in
Section 4.1, Role of a Port, the Auckland port plays an important role part in the
economy; evidence suggests a positive correlation between a nations' GDP and
port activity.

National economy

Since 2000, New Zealand has experienced an average annual growth rate of
5.2%. Figure 34 shows the growth in real national GDP between 2000 and 2014:

Figure 34: New Zealand's GDP growth (2000 - 2014) (Current Prices)
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A number of organisations forecast long-term GDP. Using growth multipliers
obtained from the Organisation for Economic Cooperation and Development

(OECD), we have projected GDP growth to increase to $354 billion by 2060°" as
shown below in Figure 35. The OECD predicts that New Zealand's GDP will grow
on average at a rate of 2.30% per annum, which is higher than other OECD
countries, which average around 1.94%. This growth is broadly in line with world
GDP growth forecasts of 2.6%.

Figure 35: New Zealand real GDP projection (2015 - 2060)>®
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The New Zealand Treasury (the Treasury) considers that real GDP59 will also
continue to grow in the next five years at an average rate of 2.6% per annum.
This is consistent with the historical average of 2.6% over the 1992 and 2015
period.60 The Treasury also forecast as part of their long-term fiscal model (up to

2060) real GDP to grow on average 2.1% per annum.61 These two bands are
broadly consistent with the OECD growth forecasts utilised in our projections.

57OECD, GDP long term forecast indicator, using 2014 official figures as a baseline
*1BID

> Real GDP excludes inflation impact

© Half Year Economic and Fiscal Update 15 December 2015

V4 Treasury, Long term Fiscal Model 201 3.
http://www.treasury.govt.nz/government/longterm/fiscalmodel



There is a degree of correlation between both the growth in the value of trade
and the volume of trade to GDP. Since 2000, the compound annual growth rate
(CAGR) of imports and export value at the port has been 3% and 1% respectively,
accounting for a total CAGR value of trade through the port of 2.34%.

In terms of weight handled, the CAGR over the same period was 3% for imports
and 2% for exports, accounting for a total CAGR weight of trade through Port of
2.22%. The CAGR GDP over the same period was 2.6%. This supports the notion
that historically GDP and port activity grow at similar rates.

7.2.2.2  Auckland economy

Auckland is New Zealand's largest economy and represents around 35% of
New Zealand's total GDP. Auckland's GDP has grown at an average annual rate of
5.09% since 2000, compared to 5.2% for the rest of the country.

Figure 36 shows Auckland's GDP growth for the period 2000 - 2014.%

Applying the same OECD growth multipliers and extrapolated Treasury growth
rates as above, Figure 37 demonstrates that Auckland's GDP is projected to
reach $237 billion by 2060:

Figure 36: Auckland regional GDP (2000 - 2014)
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Figure 37: Projected Auckland regional GDP (2015 - 2060)
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7.3 Global trade

Global trade volumes are notoriously volatile from year to year. It is considered
that the next few years are likely to carry the global economy into the next wave
of globalisation, underpinned by sophisticated and pervasive digital technology
that reduces international trade barriers, improves communication between
cultures, levels the playing field for entrepreneurs and start-ups, and forms the
foundation for an “always-on" global economy.®3 As the world continues to
integrate and immigration and emigration numbers change the demographics of
nations, the reliance on world trade will continue to increase.

Three mega-trends help support this view, namely: ot

1. the diversification of developing country exports into a wide range of
manufacturers that greatly increases the potential size of their markets

2. the emergence of a larger middle and upper class in developing
countries that makes them increasingly important customers

3. increased financial integration that facilitates and stimulates trade.

* HSBC Trade Winds: shaping the future of international business
64 Carnegie Policy Outlook: The transformation of World Trade 2010



Trade as a proportion of global GDP, is therefore expected to continue to The Treasury also estimates that, on average, import and exports volumes will

. . i . . ) ) 67
increase in the short-term, as the world economy gains strength and confidence. increase by around 2.9% p.a. over the next five years.”' Although these are
This supports New Zealand's forecast trade growth which is detailed in Figure 38 short-term rates, they provide an indication that the growth trend is in line with
E_9|°W3'8_ o e s ot COP i erot population estimates and New Zealand's growth, and world trade growth,
gure Se Horid trade Bt bR and grow demonstrating that as New Zealand grows, its trading activity is expected to also
56.0% A - 9.0% increase.
Figure 39: Trade value growth forecasts for New Zealand
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In support of the general theme of increased global trade, Oxford Economics has Source: Oxford Economics 2016

forecast import and export growth (in value) for New Zealand to 2035. These
findings are shown in Figure 39 and indicate an average 3.07% growth per year
into 2040. On a volume basis, Oxford Economics forecast New Zealand's

projected trade to grow at an average 3.58% p.a. on a CAGR66 basis to 2040.

65 i
6 Oxford Economics, 2016 ¢ Half year economic and fiscal update 2015 additional information, average of total
Based on New Zealand's portion of trade to world trade, and world trade growth. imports and exports.



7.3.1.1 Key trading partners

The country of origin and destination of imports and exports respectively is also
an important driver of future activity for the port. The growth and future trade of
the countries that contribute to the freight flows at the port are an important
consideration, as they can also provide an indication on potential future needs of
the port; for example, greater demand for New Zealand products from an
increase in standard of living in China.

China, Australia and the USA account for 44% of all goods being imported into
New Zealand and handled at the port. They also account for 56% of all goods
being exported from the port. To understand the trend over the recent history of
the port, we have calculated the CAGR over the period from these countries.

Table 13: Trade analysis by country (2000-2014)

Import CAGR Export CAGR

. Australia 0.02% 7 5.00% 7
China 9.50% 8.40%
USA 3.45% -3.49%

The calculated historic growth rates indicate that, with the exception of exports
to the USA, the rate of growth of port activity involving these countries has been
increasing, and in the case of China, at a high growth rate. Although it may seem
that historical exports to the USA are declining (primarily due to the global
financial crisis), it must be noted that the year on year growth rate has been

increasing at a significant rate of 17% and 35% for 2013 and 2014.%°

As shown in Figure 40 and Figure 41, Asia-Pacific’'s share of global exports is
forecast to rise from around 30% in 2015 to 46% in 2050. Western Europe's
share is expected to decline from 34% to 22%, and North America's to fall from
11% to 9%. Trade between the economies of Asia is projected to be especially
dynamic in coming decades, growing from 17% of total global exports to 27%

between 2015 and 2050.% All these forecasts suggest that an increasing global

trade for all of the ports key trading partners. For example export market share
growth of Asia will impact the port.

“*Statistics Nz, 2015
® HSBC Trade Winds: shaping the future of international business

Figure 40: Share of exports 2015
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Figure 41: Share of exports 2050
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7.4
7.4.1

Container trade is any merchandise that is loaded into and shipped in an
intermodal shipping container. The unit of measurement for containers is ‘twenty
foot equivalent’ unit (TEU). It is important to note that reference to TEU also
includes equivalent consideration of forty foot equivalent units’ (FEU) and other
box types, all of which are counted as TEU. i.e. 1 FEU = 2 TEU and so on.

Growth by trade type

Container trade

For the purpose of this section, container trade is considered to be the number of
TEU moved at POAL including imports and exports, empty and full containers,
moved by road, rail and coastal trans-shipment.

Historically, POAL has seen strong growth in container trade. Twenty years ago
TEU volumes were 381,000, and in 2015 TEU volumes had increased to
972,434. Error! Reference source not found. Figure 42 shows the last fifteen
ears of TEU volumes, increasing at a CAGR of 4.2%.

A presentation by Auckland Regional Holdings, suggests ‘a rule of thumb’
measure for container growth is the GDP growth rate multiplied by 2-2.5x. Based
on GDP projections, this implies a growth rate for containers of 4.6%-5.8%.7° We
have used this measure for indicative purposes only.

Figure 42: Ports of Auckland container TEU 2000-2015
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° Auckland Regional Holdings, Long term optimisation of the New Zealand port sector,
2009

Based on the past 15 years, POAL have averaged TEU growth rate of 4.2% p.a.,

equivalent to around 27,000 additional TEU per year. A historical linear trend

based on this growth would forecast that 2 million TEU would be reached in
37 years (2052/medium term) and 3 million in 72 years (2087/long-term).
We note there are limitations using historical performance to predict future

forecast. Figure 43 shows a continual increasing trend only:

Figure 43: Linear forecast on historical growth
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The following table outlines a range of drivers for TEU forecasting and the basis Table 15: TEU projections (2016 - 2060)

we have used to project container trade for Auckland to 2060 as subsequently Forecast

shown in Table 14 below: Report Source Report | o liod Forecast
Date Range

Table 14: TEU projections (2016 - 2060) _ (yrs)
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Figure 44: TEU projections all with extrapolated rates (2016 - 2060)
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Table 16: Scenario analysis extrapolated TEU (m) under different growth rates

Fairgray - Low

PwC - Low

Fairgray - High

NZ Treasury

NZIER

PwC - High

POAL - Short-term

POAL - 2011

Growth

Rate
%)

2.10%

2.30%

2.60%

2.90%

3.20%

3.20%

4.60%

5.00%

Base
year
2015
TEU

0.97

0.97

0.97

0.97

0.97

0.97

0.97

0.97

2020

1.08

1.09

1.11

1.12

1.14

1.14

1.22

1.24

2025

1.20

1.22

1.26

1.29

1.33

1.33

1.52

1.58

1.33

1.37

1.43

1.49

1.56

1.56

1.91

2.02

1.47

1.53

1.62

1.72

1.83

1.83

2.39

2.58

1.63

1.72

1.85

1.99

2.14

2.14

2.99

3.29

1.81

1.92

2.29

2.50

2.50

3.75

4.20

2.01

2.16

2.39

2.64

2.93

2.93

4.69

2.23

2.41

2.71

3.05

3.43

3.43

2.48

2.71

3.09

3.52

4.01

4.01

2.75

3.03

3.51

4.06

3.05

3.40

3.99

2075

3.38

3.81

4.54

2080

3.75

4.26

2085

4.17



7.5 Multi-cargo

Multi-cargo referred to in this study includes both bulk cargo and break bulk
cargo. Bulk cargo is commodity cargo that is transported unpackaged in larger
guantities. Bulk cargo is classified as either liquid or dry and examples include
petroleum, grains or coal. These commodities are normally transported in a ships
'hold" and small quantities are usually palletised or drummed. Break bulk cargo
covers the variety of goods that must be loaded onto the ship individually i.e. not
in containers or in bulk, sometimes on pallets, in boxes or other storage means.
Iltems include iron, steel, machinery, and wood pulp. Vehicles are an example of
break bulk, which are assessed in detail further below. Multi-cargo volumes for
the purpose of this study are measured by tonnes.

Historically, there has been growth in multi-cargo. In the last four years,
multi-cargo by tonnage has increased at a CAGR of around 13%. This is shown in
Figure 45:

Figure 45: Ports of Auckland multi-cargo (2011-2015)
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We have projected multi-cargo trade for Auckland to 2060 as shown in Table 17
below and Figure 46 on the following page (excluding vehicles as this is discussed
in detail in section 7.5.1). It should be noted that the multi-cargo activity would
be determined on the underlying trading industries such as agricultural products,
raw materials and other commodities. Growth assumptions will vary among
industries and will impact the multi-cargo activity forecasts. However, for the
purposes of this study we have utilised GDP and forecast trade growth to drive
our projections. This assumes that GDP and trade growth is an indicator of net
aggregation of changes in the multi-cargo industries; for example, volatility
within certain industries can be offset by opposing forces in other industries due
to a diversified trade task.

. Forecast CAGR |
i Period %)

‘GDP (OECD) ;2060 : 2.3%
New Zeqland forecast volume trade growth (Oxford 2060 3.6%
Economics)

A range of other studies have forecast expected growth rates, and the findings of
the relevant literature review are outlined in Table 18:

Table 18: Multi-cargo projections (2016 - 2060)

Report Forecast | Forecast
Report Source P period i )
date period
(years)

¢ Upper North Island 5 5 5 5 5
: - : : : : : o=
port and port-related - PwC 2012 30 2041 1.9%
¢ infrastructure supply P2.2%
: and demand study : : : : :
- Provided from POAL : : : :
i : Ports of i : :
: Management (Short- i 2015 5 i 2020 : 1.07%
: : Auckland : : : :
: term) : : : i : :
- Fairgray (Market { Hearing
- Economics) - - evidence > 19
: Statement Evidence i Auckland i 2014 27 i 2041 2’ 6‘;
: (Proposed Auckland @ unitary : : 27
¢ Unitary Plan) i plan



Figure 46: Multi-cargo projections with extrapolated rates (2016 - 2060)
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7.5.1 Vehicles

Vehicles are the largest import category in New Zealand, accounting for over

45% of imports (by tonnes) during 2006/7 and 2013/14."" In 2015, vehicles
were the second largest import category by value making up around 9.8% of total

imports, second only to machinery.72

Both new and used vehicles imported into New Zealand are mainly from Japan,
with over 75% of imported vehicles in 2014 entering New Zealand through
Auckland. This highlights Auckland's importance as the largest market and
central hub for vehicle wholesaling, refurbishment and distribution.

Other ports which handle significant volumes of vehicle imports are Tauranga,

Napier, Wellington, Lyttelton and Dunedin.” Vehicles occupy a significant

amount of landside yard space at POAL as they need to be temporarily parked

for processing prior to being collected by vehicle refurbishers and wholesalers.”

In 2015, POAL reached near capacity storage for vehicles around seven days per
75

month-

The number of vehicles being imported has historically reflected an upward trend
as demonstrated in Figure 47. The decrease in 2008 reflects the global financial
crisis (GFC); however, it is evident that historically there is an overall growth
trend.

" NZIER report to Auckland Council Port Study 2 Final Report, 2015
& Calendar year- Statistics New Zealand - Goods and Services trade by country 2015

73 Ministry of transport ‘Demand Survey' Ministry of Transport, 2014 and, NZIER report to
Auckland Council Port Study 2 Final Report, 2015

“ ‘How we can meet increasing demand for ports in the Upper North Island’' PWC, 2012
™ NZIER report to Auckland Council Port Study 2 Final Report, 2015

Figure 47: Historic Vehicle Imports, Auckland (2006-2015)
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Vehicle ownership rates are an important determinant of the expected uptake of
vehicles in the future. In 2014, New Zealand's vehicle ownership per 1,000 head
of population was higher than in Australia, Japan, the United Kingdom and the
United States. In 2011, New Zealand had the 6" highest car ownership in the
world, with 597 passenger cars per 1,000 people.”® This rate has increased to
New Zealand's highest level ever at about 740 vehicles per 1,000 persons or
74% as at 2014."

Historically there has been a link between population growth and increased car
imports.78 Population growth has shown a historical upward trend in Auckland as
discussed earlier in this section, and is predicted to continue into the near future.

We have used population growth as an indicator that supports the case for
projected growth in volumes of vehicle imports.

* ‘Number of Motor Vehicles in New Zealand 2015’ EHINZ, 2015 (www.ehinz.ac.nz)
77 Ministry of Transport, Annual fleet statistics.
® NZIER report to Auckland Council Port Study 2 - Final Report’ NZIER



Table 19: New Zealand vehicle demand projections (2015 - 2060) (EY Range)

owerrange  :Population : 2060 : 0.60% ;
‘Mid-range Elmports from Japan 2060 1.86%
Upper range  GDP (OECD) 2060 2.30%

Source: Statistics New Zealand, EY analysis

There are other potential trends that may impact vehicle volumes, including
increasing car share schemes, public transport and increase in active transport
modes infrastructure. However, anecdotal evidence suggests that these have a
minor impact in comparison to car ownership. It has also been commonly agreed
that trade flows are also linked to GDP growth.”® This is due to the notion that
vehicle consumption is both a driver for productivity, and also as a consumption
good as a result of higher incomes. This has been evidenced by ownership rates
tapering off during the GFC as consumers delayed purchasing major items.
Ownership then swiftly grew in line with the recovering economy.8°

Another important factor is that vehicle technology is consistently evolving this
may impact the consumption of vehicles. The latest trends suggest a possible
move towards fully electric and self-driving cars. Consumption of these goods
from advancement in technology is discussed later in this section in Consumption
and Technology. However we expect that the advancements in technology would
probably equate to an increase in section 7.7.1.

Our upper and lower band projections were based on the two main drivers;
population and GDP. The mid-range projection was based on forecast data from
Oxford economics of imports from Japan into New Zealand.

A range of other studies have forecast expected growth rates, and the findings of
the review of relevant literature are outlined in Table 20 and presented in Figure
48 on the following page.

” NZIER report to Auckland Council Port Study 2 - Final Report’ NZIER, 2015 and ‘Ministry
of Transport Demand Survey'’ Ministry of Transport,2014

% NZIER report to Auckland Council Port Study 2 Final Report, 2015

All projections within the range (excluding mid-range based on import values
from Japan) have all utilised population growth as an underlying driver or
benchmarking figure to assist in predicting the vehicle imports. The mid-range is
an appropriate upper limit as it takes into account forecast data from the largest
source market (Japan) of vehicle imports which we believe is a reasonably strong
indicator of future vehicle imports.



Table 20: Comparison of various vehicle forecasts from other relevant reports

Forecast | i Forecast

Source period (yrs) | Forecast units N period Growth Rate CAGR (%)

Vehicle weights (Million :
B t ‘) B

Upper North Island port and port-related
¢ infrastructure supply and demand study

¢ Port Study 2

Fer:)r:/]l)ded from POAL Management (Short- Ports of Auckland Light vehicle numbers

Figure 48: Projected Vehicle Imports (All projections) Auckland with extrapolated rates (2016-2060)
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7.6 Cruise
7.6.1 Context

The cruise sector has recently experienced significant growth, solidifying its
position in the tourism industry and adding economic value to the country.81
Forthe 2014/15 cruise season, the cruise industry has added $436 million in
value to the New Zealand economy, while supporting 8,365 jobs. It is also

expected to grow to $543 million in the next season.”

Globally, the cruise industry has experienced significant growth in recent years,
with the annual passenger growth being averaged at 7.5% since 1980 and the
number of passengers boarding cruise ships being doubled in the last decade to
21.3 million in 2013.83

Over the last eight years, cruise voyages coming into New Zealand have grown at
13% and passengers at 23% each year. The most common cruise itinerary for
New Zealand is Trans-Tasman, which commences its journey in Sydney, taking
two nights to cross the Tasman Sea and then visits Fiordland, Port Chalmers,
Akaroa, Wellington, Napier, Tauranga, Auckland and the Bay of Islands before
returning to Australia.8*

In 2014/15, Auckland was the busiest cruise region compared to other

New Zealand locations with 115 voyage calls, 132 port days and a total of
188,500 unique passenger port days.85

For 2015/16, Auckland is scheduled to have 125 voyages (8.7% more compared
to last year), 148 vessel port days and 249,400 passenger port days (32% more
than last year). 8

' M.E Spatial, 2014 (http://www.tourism2025.org.nz/assets/Uploads/Cruise-Report-
2014.pdf)

* Cruise New Zealand website 2016,( http://cruisenewzealand.org.nz/about/), Cruise New
Zealand, 2015 (http://cruisenewzealand.org.nz/wp-content/uploads/2015/01/2014-2015-
SUMMARY-Economic-Impact-Report-FINAL.pdf)

* Market Economics, 2014 ( http://www.tourism2025.0rg.nz/assets/Uploads/Cruise-
Report-2014.pdf)

& Tourism New Zealand website, 2015

% Passenger port days refers to the number of passenger being in a port for number of
days, ie one passenger port day is one passenger in one port for one day.

86Cruise New Zealand Data retrieved April 2016

Auckland is considered New Zealand's ‘Exchange hub’ where passengers and
crew disembark having reached their final destination or embark as the start of
their cruise.

More and more cruise lines are using POAL as an exchange hub. This is primarily
due to the international air links and hotel capacity for pre/post cruise stopovers.

The following figures show a graphical representation of Auckland as the busiest
cruise location in comparison to other New Zealand regions.

Figure 49: New Zealand regional cruise voyages (2011/12 - 2016/17)
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Figure 50: The number of port days (2011/12 - 2016/17)
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As illustrated in Figure 51, the number of cruise ship visits show a steady
increase in both voyage numbers and passenger numbers and is forecast to
continue on this upward trend into 2017.

Figure 51: Historical voyage and passenger numbers Auckland (2011-2017)
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The number of vessels visiting New Zealand historically has been driven by key
decisions made by the cruise lines head offices (mostly in the USA) and regional
offices (mostly in Sydney) and is linked with the number of tourists wishing to
visit New Zealand on a cruise.

Australia, followed by the USA is currently the largest source market as

demonstrated by Figure 52 on the following page.87 Australia's ability to fill
cruise ships is likely to be a driver of growth in future years given it is the world’s

leading cruise market in terms of market penetration and growth.88

*" Source: Cruise New Zealand website 2016 (http://cruisenewzealand.org.nz/about/)

% Economic impact of the 2014-2015 Cruise sector in New Zealand and forecasts to 2017’
Cruise New Zealand,



There is also potential demand arising in China. Industry forecasts have placed

China second only to the U.S. in passengers by 2017.%° The number of Chinese
cruise passenger rose by 79% between 2012 and 2014 and China has seen
significant investment in cruise infrastructure as construction of terminals

commenced in Xiamen, Shanghai, Sanya and Tianjin during 2011-2014.90 The
Chinese government's also targets 4.5 million in Chinese cruise traffic by

2020.”"

We could potentially see a flow on effect to New Zealand destinations in the long-
term especially as New Zealand peaks are generally in reverse to major global
cruise providers, due to the southern hemisphere location of New Zealand and
the resulting opposite seasons compared to northern hemisphere countries.

Tourism New Zealand forecast more than 60 new ships will be built
internationally between 2014-2018.92

Figure 52: Passenger source markets visiting New Zealand (2014-2015 cruise seasons)
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» Fast Sailing: China's Cruise Market To Become World's Second Largest By 2017' Forbes,
2014

% China seen as next boom for cruise industry’, 2015, Cruise New Zealand Website
http://cruisenewzealand.org.nz/2015/08/china-seen-as-next-boom-for-cruise-industry/

91
IBID
% Tourism NZ website, market trends, 2015

7.6.1.1 Growth in cruise vessels

There is a global trend of larger ship sizes with increased capacity, and current
new builds are averaging around 4,000 passengers at double occupancy. This
trend gives rise to infrastructure challenges, namely berth lengths, wharf
strength (ability to manage winds due to lengths and air drafts) and berthing

pockets that are required in order to host these sizeable vessels.”> Auckland is
already seeing evidence of this with one of the world's largest vessels, the
Ovation of the Seas (350 metres and 4,500 passenger capacity) being forced to
berth at anchor on its visit in late 2016 (not berthing but rather anchoring in the
Waitemata Harbour).

POAL have made clear that there is not sufficient berth availability to
accommodate vessels such as this. Jellicoe wharf was previously used to
accommodate large cruise vessels (the Queen Mary Il berthed there in early
March 2016), but the port is under pressure from potential disruptions from bulk
freight users and have therefore advised that Jellicoe will no longer be available
for cruise operations.

Historically in New Zealand, cruise ships would be deployed after the shoulder
seasons from Alaska, but we are currently on the cusp of change. A new push
into the Chinese cruise market by cruise operators will see newer and larger
cruise ships arriving in New Zealand.

In New Zealand, we are seeing the impact of this global trend by the entry of
Explorer of the Seas, sister ship to Voyager of the Seas (currently the largest
ship in terms of passenger numbers to operate in New Zealand) who will make
ten voyages to New Zealand in 2015/16.94 Looking forward, Ovation of the Seas
will visit New Zealand three times in 2016/17 and has an additional three

bookings in 2017/18.”

93.Cruise Action Plan for Auckland’ ATEED,
94‘Cruise Action Plain for Auckland" ATEED, 2015 and discussions with ATEED 2016
95‘Cruise Action Plan for Auckland' ATEED, additional discussions with ATEED 2016


http://cruisenewzealand.org.nz/2015/08/china-seen-as-next-boom-for-cruise-industry/

7.6.1.2 Growth in cruise popularity

Currently, the cruise industry is the fastest growing sector in the tourism

. 96 . . . .
industry.” New Zealand's popularity as a cruise destination has grown
significantly in the last few years, with the sector growing five-fold in the last ten

years.97 It is expected that the 2016-2017 season will continue the growth and
lift New Zealand cruise visit records onto a higher average.98

Beyond the 2015-2016 and the 2016-2017 seasons, the upward trend is
forecast to continue. This can be attributed to Australia's ability to fill ships and
the potential demand arising out of China.

Research conducted by the Hong Kong Tourism Board estimates the market of
first time cruisers to be as large as 83 million and the Australasian region is an
attractive destination as it offsets the Chinese winter.

Congestion in Sydney and other neighbouring countries such as the western
Pacific Islands may also shift more vessels into New Zealand. This is evident from
recent developments and investments in Port of Brisbane to competitively lure
cruise business from Sydney.

In addition, Tourism New Zealand as part of their Tourism 2025 National
Framework has highlighted, for the first time, the increasing importance of the
contribution from the cruise sector to the total tourism industry. As such, they
have declared they are taking a larger role in marketing New Zealand as a cruise

destination internationally.99

If their marketing campaigns are successful, these are also likely to stimulate
additional growth in this space.

%
IBID

*" Tourism NZ Statistics, 2015

% Economic impact of the 2014-2015 Cruise sector in New Zealand and forecasts to 2017’
Cruise New Zealand

*® Tourism NZ Statistics, 2015 (http://www.tourismnewzealand.com/markets-
stats/sectors/cruise-sector/)

7.6.2 Future state: cruise

Auckland Tourism, Events and Economic Development (ATEED) model scenarios
for the potential cruise growth in Auckland. The primary assumptions that ATEED
make include:

Continued rapid growth of cruising in Asia combined with the impact of
the expanded Panama Canal has the potential to accelerate the growth
of the cruise industry in Auckland (accelerated case).

Infrastructure investment is required to enable these larger ships to visit;
this will provide an opportunity to influence the deployment decisions of
cruise lines and to favour Auckland as the exchange hub.

It is anticipated that based on recent trends, cruise ship visits will reach
120 by 2020. But, without infrastructure investment the growth in ship
visits and passengers will slow, due to the larger ships which are
replacing older and smaller ships in the Oceania region being unable to
berth in Auckland.

Does not include any additional marketing campaigns and their positive
impacts.

There is scope to intervene and influence the deployment decisions of
cruise lines and to grow the number of ship visits to Auckland
(influenced case).

We have based our forecasts for the cruise industry primarily on the scenarios
conduced from ATEED's Cruise Action Plan. The scenarios forecast estimated
ship visits and passenger numbers. These are outlined in Table 21 and have been
extrapolated and presented in Figure 53 and Figure 54 respectively:

Forecast SAE

Estimated: Estimated | Forecast " *%)- {CAGR (%)-
period g 3

(yrs)

ship jpassengers
visits | :


http://www.tourism2025.org.nz/
http://www.tourism2025.org.nz/
http://www.tourismnewzealand.com/markets-stats/sectors/cruise-sector/
http://www.tourismnewzealand.com/markets-stats/sectors/cruise-sector/

Figure 53: Scenarios for cruise ships visits (2015-2060)
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Figure 54: Scenarios for cruise passenger numbers (2015-2060)
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7.7

This section outlines other major relevant trends that may also impact the future
state of port activities. Namely they are:

Other relevant trends

Consumption and technology

Shipping vessel sizes, performance and development of strategic
alliances

Port operational performance trends.
7.7.1

Consumption is a key driver for future freight forecasts, along with technological
advancements in both production and products. Accordingly, an assessment of
the relationship between consumption of products and technology has been
conducted.

Consumption and technology

The key questions we sought to answer included:

What are the historical trade trends given the advancement in
technology?

What is our consumption rate?
What are the large trends that will impact our freight forecasts?

This section is an overview of our findings, however more detail can be found in
the Appendix 11.



7.7.1.1 Historical trends

According to the World Trade Organisation, the volume of world exports more
than quadrupled between 1980 and 2011, with most of the growth attributable
to increased shipments of manufactured goods.%° During this period, the types
of goods traded and consumed has changed due to technological advances and
shifting consumer preferences.

Figure 55 outlines an extract of the World Customs Organisation’s summary of
products that have been added and deleted from the index of traded products
between 1992 and 2007:10t

Figure 55: Extract World Customs Organisation, summary changes from 1992 and 2007

Products deleted due to low volume of trade between H51002 and HS2007

Horse hair (050300). naturs
photographic film in rolls (3

ponges (050800), asbestos (262400, lead carbonste (2836700, rolls of mstant print film (3702200,
29%), equine hidasfskins (410140), articles of catgut (4206100, whaola beaver furskins (430140), whola
seal furskins (43017 per (420810 and 481610, punch cards for machine reading (4823300, bow ties (511720), headgear of
furskin (B50692), articles c ning asbestos (numerous subhesdings under heedings 6211 and 6812), lead pipes (TBOS00). photo
typesetiing machines (B44210), several products related to ng under heading 8443, shuttles for weeving machines (B44841),
typewriters and word-processing machines (seversl subheadings under heading 8458), winyl record players {several products under
hading 8518), casette tape recorders/players (several lines under heading 85200, magnetic tapes (852311-13), cigar or cigarette holders
(261490

Products retained despite reduced shares in world trade between H51982 and HS2007

Sardines (0302610), dogfish and other sharks (D30265), eels (030268). snails (030760, opium (130211), cotten seed oi
barium carbonate (2511200, waste oils containing polychlorinated biphenyls or PCBs (271081), lead monoxide (282
chloride (220314), hexachlorobenzane and DOT (220367), numerous phiot lm and paper

708, enti-knock engine preparations based on lead compounds (381111), raw furskins of fox (4301500,
a5 (£90191), siker tableware (221591), magnetic tape video recorders (8521100, photographic film cameras

(151221}, natural
eEvy water or

(200640 and 900651-

Additions to the HS classification to repre sent new/rising/regulated preducts in world trade

fric genersting sets (B50Z31). line telephones with cordless handseis (B51711). telephones for cellular
networks (B51712), safaty airbags (B70895).

Other products whose shares in world trade have risen significantly between H51982 and HS2007

1

Connectors for optical fibres (8536700, color datas/graphic displeys (8540400, other liguid crystal d
(270111} as well as other grades of coal, liquified natural gas (271111, rere earth metals (2805
frames (EG0310), houzehold/ laundry -ty pe washing machines (B45020)

ispley devices (D01380), anthracite coal
). etiylene glycol (290631), umbralla

Sowurca: UN Comtrade database.

10 World Trade Organisation (2013) World Trade Report 201 3. Accessed from

https://www.wto.org/english/res_e/booksp_e/world_trade_report13_e.pdf
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Technology has had large impacts to the products that we consume since the
1980's, including:

The size of products have changed

Consolidation and multi-use of products

Availability of new products that didn't exist previously
Some products have changed very little or not at all.

Technology has also impacted how and what we produce. Motor vehicle
production/assembly for example has changed from being domestically produced
(also importing parts and components) to purely imported, due to a combination
of greater demand for vehicles, and the lower cost to import in relation to the
quality.

7.7.1.2 Unknown consumption drivers

It should be noted that the trade forecasts contained in this study are based on a
number growth rates. These growth rates may not consider unknown factors
that could change the trajectory of trade across all trade types.

Figure 56 outlines a number of factors that could arise and impact the rate at
which Auckland's trade task is expected to grow. Factors that, if eventuated,
would likely reduce trade at the Auckland port and could mean that the port does
not reach its capacity and can remain at its current Waitemata site. Conversely,
there are a number of factors that would accelerate the growth in Auckland'’s
trade task and therefore would mean that expanding or relocating the port
operations is necessary sooner than is forecast.


https://www.wto.org/english/res_e/booksp_e/world_trade_report13_e.pdf

Figure 56: Push and pull forecast factors
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7.7.1.3 Consumption - TEU per capita

Despite advancements in technology, overall TEU consumption and production
has been increasing. Table 22 shows historically Auckland's increasing traded
TEU and the increasing population:

Table 22: Ports of Auckland traded TEU and Auckland Population (approx.)

POAL TEU Population TEU per Capita

1995 381,000 1,115,800 0.34
2000 524,690 1,201,500 0.44
2005 644,306 1,348,900 0.48
2010 867,368 1,439,600 0.60
2015 972,434 1,569,900 0.62

Source: POAL annual Reports, Statistics NZ, EY Analysis.

Historically, there has been a trend of increasing TEU per capita. We could expect
this to potentially reach 1 TEU per person per year in 32 years (2047/medium
term) under a linear trend per capita.

The critical driver of this trend is overall consumption of volume of goods and
production of goods is effectively outstripping the smaller, lighter, digital trend.

With this in mind, our forecasts suggest that Auckland's consumption and
production could possibly reach 1.03 TEU per capita by 2045 under a 2.9%

. 102
growth rate scenario.
7.7.1.4 Technology megatrends - forecast testing

Megatrends are major drivers of social, economic or environmental
transformation with formative influence on the underlying structure, ways of life
and value systems of a society.

Below is a summary of our assessment of the megatrends relevant to the future
freight task for the port. More detail can be found in Appendix 11.

Overall, we consider that the increasing trend of consumption will continue to
rise, due to the following reasons:

Productive Technology. Technology adopted by producers such as 3D
printing provides cheaper production costs leading to more competitive
pricing which creates greater accessibility and can feed greater
consumption of goods.

Lifecycle of products. Although technology has replaced other
traditional products, for example the alarm clock with smart phone, the
lifecycle and turnover of technological items are more frequent than
ever. For example, a typical consumer would upgrade their smartphone
every few years, compared to, historically, the number of times an
alarm clock was replaced.

Connectivity. There has been greater connectivity and globalisation,
resulting in greater access to new markets and suppliers.

Urbanisation. Globally the world is becoming increasingly more
urbanised, resulting in increasing ability to consume or create more
products.

The need for resources. The need for and development of critical
resources are always changing, for example use of lead for piping,
asbestos are materials no longer demanded; however, new resources
and innovations such as solar and battery technology create new
demand.

102 Extrapolating NZ Treasury forecasts.



New markets. Increasing technology to suit new demand markets that
did not exist previously, for example overall people live longer than
before, and development in these products that are tailored to support
their life.

Disruptive technology. Technology that could dramatically change the
traditional supply chain/ production would only be adopted if it is
economically viable domestically and whether the benefits of “on-shore”
production result in a superior product. This may occur for some
products and not for others. An example of this is motor vehicle
assembly.

7.7.2 Vessel trends

7.7.2.1 Container vessels - global trends

The median container vessel bracket is expected to continue the historic trend of
increasing ship sizes over the medium to long-term. The maximum vessel size of
the global fleet has grown by an average of 45% over the last five years. By
2017, Ultra Large Container Vessels (ULCVs) are expected to reach around
20,000 TEU in carrying capacity, increasing to 22,000 TEU by 2020. There is
expected to be some rationalisation of the global fleet's top end vessels after this
time.

The strive for economy of scales has led to a current overcapacity of tonnage
versus demand, however this has made little difference as the industry continues
to chase the largest shipping companies for market dominance. Whilst there will
be an inevitable correcting of capacity, it is difficult to predict when this may or
might happen.

The current global order book reflects the trend of increasing vessel sizes with
vessels of 10,000 TEU and larger accounting for almost 60% of current

orders.103 The next largest order bracket is for vessels between 8,000 to 10,000
TEU. Figure 57 shows the historic trends in maximum container vessels and the
growth in both average TEU size, new builds and the average TEU capacity.

12 Lloyds register of shipping data, 2015

Currently, the vast majority of 13,000+ TEU vessels are deployed on the North
Europe-Asia route, but numbers are growing on the Asia-Mediterranean route
and to lesser extents on the Asia-US West Coast and Asia-Middle East

routes.'%*The Asian market is driving growth in global containerisation, largely
reflecting the growth in the Chinese export sector.

Figure 57: Development of container ship size over time
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By 2020, Asian ports are expected to account for 65% of the global market
share, with 40% being Chinese driven or destined. The three largest shipping
companies (MSC, Maersk and China Shipping) are driving the demand for

18,000 TEU vessels and above, and are already operating these on primary
routes. The global container shipping market is experiencing significant
challenges that appear likely to continue well into the short to medium term.
Although the factors attributing to this are complex, largely speaking, the GFC of
2008 has changed the industry in ways that are likely to be permanent.

104
IBID

" The Impact of Mega-Ships, OECD, 2015.



7.7.2.2 Megatrends in container vessels

The financial pressures on shipping lines to remain competitive and realise
profitability has seen radical rethinking in their operational structures and

procedures. The three main outcomes from this are listed below and all are
intrinsically linked:

Increasing vessel size - Shipping lines continue their quest for economy
of scale through purchase and deployment of ever increasing vessel
sizes. 20,000 TEU vessels will be operational by 2017 on the primary
trans-shipment routes and will get larger beyond then (recognising the
top end rationalisation mentioned previously).

Improved vessel performance and reduced steaming speeds - Fuelling
of vessels remains one of the highest costs faced by shipping companies
despite a current drop in prices. A primary undertaking towards
sustainable profits is the improvement of vessel performance to reduce
slot costs.

Development of strategic alliances - In order to reduce operational
overheads and to allow profitable deployment of larger vessel fleets,
many of the large operators have formed global or trade route specific
alliances and this continues to grow. Increasing the length of service
strings and a subsequent increase of port calls per journey is allowing
shipping companies to improve vessel utilisation.

As vessel sizes increase on primary shipping routes, those that were previously
used on these routes are transitioned to secondary routes in a phenomenon
known as cascading. As a result of cascading, the average size of vessels on
many routes has increased over time, and this is related to some extent on
alliancing.

The trend in increased vessel size is primarily driven by shipping companies
looking to create efficiencies and increase profit on both primary and secondary
routes. Supporting infrastructure is expected to be provided by ports authorities
in the shipping destinations. As such, it is important for all ports to assess the
affects that expected changes to fleets will have on their current infrastructure.

7.7.2.3 Container vessel application to New Zealand

The New Zealand shipping market is small relative to global markets due to its
remote location and small population. Despite this, as trade volumes increase in
New Zealand over time, it is likely that the shipping companies will continue to
operate larger ships relative to current sizes. The largest vessels currently
frequenting New Zealand are 4,100 TEU and typically 285 metres in length with
a maximum draft of 12.5 metres.

The New Zealand shipping outlook concludes that the medium term fleet will
include a maximum vessel capacity of 6,000 TEU and that, in the longer term,
this could increase to 8,000 TEU.

Table 23: Current assumed largest containers vessels forecast for Auckland

Capacity | Length Beam Draft
(TEU) () (m) (Max)
285 33

Short-term Maximum Design

4,100 12.5m
Vessel
Medium-term Maximum Design 6,000 304 42 14.2m
Vessel
Long-term Maximum Design 8.000 320 43 14.5m

Vessel

Our assessment is that with the trend in vessels size growth continuing, the
above forecasts are not likely to represent the largest design vessel for the New
Zealand market in the long-term. As previously discussed, cascading could result
in the currently assumed medium term maximum vessel reach New Zealand
shores within the short-term. . It is expected that the increase of 14,000+ TEU
vessels on the main primary routes will result in cascading of 8,000 - 10,000
TEU vessels to many of the secondary routes, which is likely to include
Australasia. The capacity of the global fleet to accommodate and drive this is
illustrated in Figure 58.

Container vessels generally remain operational for between 15 and 20 years.
Given this vessel tenure, it is likely that the 8,000 to 10,000 TEU vessels will be
adopted on Australasian routes in the medium to long-term and possibly before.
This projection matches the East Coast Australian long-term projections in which
a 9,100 TEU vessel was proposed as the upper limit for vessels visiting

Melbourne by 2050.106

106
Black Quay, 2009



In terms of the median vessel, Figure 59 shows the relationship between growth
in the global and Victorian fleets. It clearly shows that the size of the Oceanic
fleet is closely linked with that of the global fleet, albeit at a much smaller scale.
In addition, it highlights that by 2050, the projected average vessel size in
Victoria is expected to be 8,100 TEU.

Figure 58: Global vessel size mix (2014 to 2016)
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Figure 59: Statistical plotting of global and Victorian average vessel sizes showing linear growth patterns
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Figure 60: Primary global shipping routes by density showing the Asian context

Source: IMO, 2012



Depth considerations

The research undertaken as part of this study has indicated that the largest draft
vessels across the terms will be container ships, which could be up to 14.5
metres. Accordingly, this can be considered as the planning vessel for the future
(recognising that the industry continues to change towards larger ships but that
drafts are showing signs of stabilising).

Whilst Tauranga has invested significantly in the provision of deeper water to
handle next generation container vessels, Auckland currently lags behind it. The
result is that Tauranga can handle larger ships at all states of tide, whereas
Auckland must work within tidal windows.

Furthermore, Tauranga has resource consent to dredge an additional
1.3 metres, providing a total draft of 14.5 metres. Auckland's draft, on the other
hand, is 11.4 metres.

Whilst Auckland can continue to work with the tide in the short term, it will
require dredging in the future if it is to accommodate the larger ships. The
following provides an overview of current conditions at both ports.

Channel Depth (CD) 12.5 14.5*

Draft 11.4 13.2**
* Inside harbour depth (14.8 metres in approaches)

** Resource consent to increase to 14.5 metres

7.7.2.4 Broad effects on infrastructure

Increasing the long-term forecasted vessel size from 8,000 to 9,100 TEU would
not necessarily change the physical capacity requirements of ports in terms of
channel and berth depth, vessel dimensions vary considerably from vessel to
vessel, regardless of their shared capacities. There is little difference in the draft,
however™’’ between 8,000 TEU and 10,000 TEU vessels, which are normally
between 14.5 metres to 15.0 metres. Globally, there are natural water depth
limits, as ports reach a point where they cannot dredge any further regardless of
POAL's capacity and this has seen a rationalisation of vessel draft increases.

Figure 61: Suggested long-term vessel in comparison to current and short-term vessels
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In terms of New Zealand shipping, the Torres Strait is restricted to a maximum
draft of 12.2 metres with a under keel clearance requirement of 10% of draft.
There are a number of operational restrictions already in place, including speed

reductions and the use of natural high tides. In addition, compulsory pilotage108
was also put in place in 2006.

17 Draft determines the minimum depth of water a ship can safely navigate

108 Pilotage is when a pilot (with detailed local knowledge of waterways) maneuvers a
ship through dangerous or congested waters, such as harbours or river mouths



Although the Torres Strait is not the only route used by the New Zealand fleet, it 7.7.3 Multi-cargo fleet trends
is an important link with many Asian Ports, meaning that utilisation of the Strait

by New Zealand bound vessels is likely to increase in the future. 7.7.3.1 Global car carrier fleet
Overall, an increase to 9,100 TEU vessels from the currently estimated 8,000 As with most shipping types, car carriers are getting larger and tend to vary
TEU vessels will not present significant increased draft requirements as considerably from operator to operator.

mentioned previously. Either way, these vessels will be forced to use the tidal

fluctuations or other operational restrictions to pass the Torres Strait. Pure Car Carriers (PCC) and Pure Car and Truck Carriers (PCTC) are getting

larger across all routes they serve, however the extents and dimensions vary
The most significant difference between an 8,000 TEU vessel and a 9,100 TEU considerably by route and by operator. Table 25 provides an overview of the
vessel is length. Typically an 8,000 TEU vessel would be approximately general size brackets of the global car carrier fleet:

320 metres long, while 9,100 TEU vessels are approximately 340 metres to Table 25: General Car Carrier and Ro-Ro fleet bands (note variants are common)

345 metres. This could have a significant effect on infrastructure relating to port
boundaries, berthing and channel infrastructure. Length (m) Draft (m)

109 <191 5-8 20-28
Vessel beam "~ varies considerably across the modern fleet. Beams of 191-210 8.8 320 %
8,000 TEU vessels are often in the region of 43 metres, whereas this increases : ’
to 45 metres for a typical 9,100 TEU vessel. Table 24 provides a breakdown of 211-230 9.5 32.2
the recommended maximum design vessel over time and their respective 231-250 11.3 32.2
characteristics: 251 - 270 11.5 32.2
Table 24: Recommended maximum New Zealand container vessel >270 11.7 33-36
Capacity Length * Recent changes in fleet strategies have seen beams up to 36 meters in
(TEU) (m) (Max) 199 metre LOA vessels.
Short-term Maximum 6,000 TEU 304 42 14.2m The car carrying market tends to be dominated by a few large players who have
Design Vessel . .
- - driven up vessel lengths to approximately 270 metres and beams up to
Medium Term Maximum 8,000 TEU 320 43 14.5m 36 metres. The result is that carrying capacities at the top end of global fleets
Design Vessel have reached 8,000 to 8,500 car equivalent units (CEU) and are likely to
Long-term Maximum 9,100 TEU 340 45 14.5m increase further, potentially in the short-term. The largest operators are already
Design Vessel examining potential for 10,000 CEU vessels.

It is not just cars handled by these vessels; they also bring in heavy machinery
such as construction and agricultural plant, amongst other multi-cargo.

107 Beam is the width at the widest point as measured at the ships nominal water line



7.7.3.2 Car carrier vessel application to New Zealand

Unlike the container fleet, Auckland is already receiving car carrier vessels at the
upper end of the global fleet. H6egh's largest vessel (world's largest by capacity)
the 'Trigger' has already visited Auckland. Similarly, WWL's has utilised several of
its mid to top end vessels to service New Zealand. Therefore, it is reasonable to
conclude that Auckland will continue to receive the upper end of vessels over
time as these increase in size further. It is important to understand this in the
context of the overall fleet. The upper end will always represent a small
percentage of the fleet, and it is likely that vessels around the 191 metresin
length mark will continue to represent the majority of the annual fleet.

In simple terms this would mean vessels with a typical length of between
191 metres and 241 metres frequenting Auckland in the short-term with the
upper end potentially increasing to 265 metres over time. There is further
potential for this to increase again, but it is only theoretical at this stage.

7.7.3.3 Other multi-cargo vessels at Auckland

Multi-cargo vessels visiting Auckland are also getting larger. They include self-
loading container ships which are typically 220 metres in length. It is a similar
situation with bulk ships which are typically between 200 metres and 220 metres
in length.

7.7.3.4

In comparison to the suggested short, medium and long-term upper container
vessels to visit Auckland, both the beam and length of the upper end PCTC's
servicing New Zealand will remain relatively small. As a result, it is not
necessarily the dimensions of the vessels visiting Bledisloe that will directly
influence berth capacity over time. Rather, it is likely that the loading and
unloading characteristics of car carriers and the frequency of vessel visits that
will cause the most effect.

Broad effects on infrastructure

PCTC's (and other car carriers) with upper end capacities serve New Zealand on
loops. That is, only part of their load is destined for Auckland.

The nature of automotive trade handling means that cars do and will continue to
require individual loading and unloading. There is some discussion in the industry
about automated transfer of cars to and from the ship in the future. Whilst this
might improve efficiency and safety to some degree, it is unlikely to do much to
improve turnaround times as each unit must still be transferred singularly.

This is coupled with the fact that larger ships will take longer to load and unload
as their capacities increase.

Pressure on the multi-cargo wharves will also increase due to anticipated growth
of multi-cargo and bulk vessels, both in terms of their size over time and
visitation numbers.

7.7.4 Cruise fleet trends
7.7.4.1 Global cruise fleet

Two primary operators dominate the global cruise market, and accordingly both
directly influence the servicing of the global cruise market. The Carnival
Corporation (which operates several lines) accounts for approximately 40% of
global market share. This is almost double the size of its closest competitor,
Royal Caribbean Cruises (who also operate several lines). Of the rest, Star
Cruises, Louis Cruise Lines and MSC Cruises complete the top 5.

In total there were a total of 426 active cruise vessels in 2014 and on average,
another 12 to 16 ships are being built each year. Average vessel capacity is
4,000 passengers, but the growing top end of the global fleet can accommodate
between 8,000 and 8,500 passengers. Carnival and Royal Caribbean influence
the new build market and currently contribute entirely to the top end of the
global fleet. Vessels of 360 metres in length are already in operation and there
are plans for larger vessels in the short-term.

7.7.4.2 Cruise vessel application to New Zealand

New Zealand is already receiving cruise vessels that are amongst the world’s
largest, and 350 metres long ships are frequenting Auckland.

The growth of the Australian and Asian cruise markets are expected to result in
demand for vessels visiting New Zealand, and Auckland in particular. From a
shipping perspective, given the routes related to New Zealand and relative
demand, Auckland is expected to continue to see visitation of the world's largest
vessels and enjoy the benefits that this brings.

In 2015, POAL was forced to refuse future visitation of the ‘Ovation of the Seas’
which is one of the world's largest cruise ships, citing berth capacity issues.
Similar to the multi-cargo task, the port is already facing critical capacity issues
for cruise, and in some ways, these are interrelated and will be discussed further
in the following capacity analysis.



7.7.4.3 Broad effects on infrastructure

Due to the lengths of cruise vessels, there are examples of berths at ports
around the world struggling to accommodate them. This is often driven by
scenarios where no dedicated cruise berths are available, and instead operators
rely on cross-utilisation with cargo berths.

In addition to the berths themselves, there is generally demand from cruise
patrons to have access to retail and food and beverage nearby the vessel berth.
Depending on port of call, it is also increasingly important to have ready access
to hotels and tour operations.

7.8 Port operational productivity and trends

Operational productivity of the port in a general sense has significant impact to
the capacity in question. Simply put, the more operationally productive a port is
(i.e. turnaround time) the more land capacity is available. This section discusses
the operational productivity trends in this space and assesses their importance

when considering the capacity of Ports of Auckland.

7.8.1 Container terminals

Container terminal operating systems adopted in different ports around the
world differ significantly depending on the port type, port task and the
subsequent infrastructure regime employed. Infrastructure and operational
regime trends in the world's major trans-shipment ports, for instance, are vastly
different from secondary spoke ports such as those in Australasia.

However, the basic system of throughput can be generalised in order to
understand the basic objective of a terminal. In port planning, the regime is often
expressed as a terminal module. Figure 62 illustrates the basic container
terminal module, based around imports:

Figure 62: Basic container terminal module - import focused
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7.8.1.1

There are a number of technology and equipment systems currently available in
the market. Although most have been around for some time, many have seen
significant evolution that has increased their productivity considerably.
Innovation in container terminal operating systems has continued to drive
productivities, but generally speaking this has been based on adaption of existing
operating regimes, both through plant automation and other efficiency measures
such as electronic terminal operating systems (TOS). More detail on the extent of
existing yard technologies can be found in Appendix 16 and Appendix 17.

Global and regional trends

It is generally the trend that smaller low density terminals adopt low cost-low
productivity yard systems, while larger terminals are increasingly purchasing
more expensive, higher productivity systems and tend to drive the global
productivity frontiers through their necessity to do so. This trend is expected to
continue.

Globally, the largest volume ports are trans-shipment ports and those serving
cities with large populations. At the top end of global innovation in container
yard handling are Automated Straddle Carriers (ASC) that utilise fixed route rail
mounted gantries and are most prominently used in the large volume ports of
European cities. ASC systems have been around for some time but they have
been upgraded significantly, particularly over the last ten years, including
measures such as end loading and increasing levels of periphery system
automation. ASC systems are expected to remain as a top end system but will
continue to be subjected to tweaking.

In contrast, Asian ports tend to prefer the use of Rubber Tired Gantry (RTG)
systems. RTG systems are non-fixed route gantries and as such typically allow for
more versatile terminal operations. Because of this, they are generally
considered a more suitable solution for brownfield ports with sporadic layouts as
opposed to more symmetrical modern trans-shipment ports.

It is expected that the Asian market will increase the adoption of ASC systems in
the future due to increasing throughput demand and the tailored nature of new
port layouts. It should be noted that it is not uncommon for ports to tailor their
container terminal yard systems, including the use of multiple individual plant
types. An example of this would be the use of RTG's in the yard and a straddle
system as the transfer plant.

At the other end of the spectrum, small to medium size ports, particularly those
in Australasia, continue to predominantly utilise manual straddle carrier fleets.

Growth in global container volumes will also affect small to medium size ports
which will likely grow to sizes previously considered large on an international
scale. The timeframes for this vary drastically from region to region, but as a
general rule, ports serving growing cities of more than 1 million people are
seeing demand double every 10 to 20 years. This is not driven exclusively by
population growth, but also due to increasing TEU per head.

7.8.1.2

There is a near linear relationship between technology improvements across
both secondary and large container ports. As the larger ports drive technology
innovation, the smaller ports adopt previously market leading technologies over
time. Uptake of technologies does not happen simultaneously rather, it takes a
number of years before technologies are cascaded to smaller ports.

Port size/volumes and technology

Whilst our findings suggest these technology trends exist, there are however
smaller ports who purchase whichever system they feel is required on depending
on individual circumstances. The trade-off between the capital purchase and
implementation costs associated with market leading yard technologies is often a
deterrent given the limited extent of the trade task they are required to handle.
Figure 63 shows a relationship between port productivity and capacity for major
ports in the world.



Figure 63: International comparison of terminal productivity
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Although relatively modest in global terms, forecast throughputs for New
Zealand ports will necessitate upgrades to the current terminal operating
systems at New Zealand's larger ports.

Over time, this may include the introduction of ASC systems, but it is unlikely
that this would include the latest and most innovative ASC system. Rather, it may
include tried and tested ASC systems that have been used for some time at
primary ports around the world which will have been made more cost-effective
with the introduction of top end systems elsewhere.

In Auckland, POAL have proposed the introduction of a hybrid terminal system in
the medium-term that includes some level of automation. This is based on the
use of automated straddle carriers (auto-strads) to service the yard at
Fergusson. Autostrads are not currently a well-established system and are only
used at Patrick terminals in Brisbane and Sydney. POAL also propose the
introduction of an ASC system in the longer term.

7.8.1.3

We have used Hong Kong as a case study comparison to POAL, to show the
relationship between volumes size and operational technology. Hong Kong
terminals perform at the top of the yard productivity range which is around
55,000 TEU/ha/per annum. They are considered one of the world's leaders in
relation to port productivity and throughput. Table 26 shows a desktop
benchmark comparison of POAL productivity and implied capacity with Hong
Kong.

Application to Auckland

The size of the Auckland port relative to global ports means that the most
advanced technologies in the world are not likely to be employed at Auckland as
they are cost prohibitive and are unlikely to be sufficient on their own to answer
Auckland's capacity requirements. However, the planned introduction of semi-
automation in the medium-term and the possible future implementation of an
ASC system would be in accordance with our suggestion that upper end
technologies will cascade down to Auckland in the future.

However, a potentially cost effective ASC system for Auckland in the long-term
will be unlikely to represent the world's highest performing terminal technology
at a time. As is the case across most of the worlds' spoke ports, regardless of
location, POAL is more likely to see modest and incremental improvements to its
yard infrastructure.



Table 26: Comparison between Auckland and Hong Kong

Quick Summary- Future State
Hong Kong*

Total Throughput
(TEU/Annum)

Global Ranking
(throughput)

Terminal Area (ha)

Dwell Time (average
days)

Yard Equipment

Yard Productivity
(TEU/ha/annum)

Berth Length (m)

Berth Productivity
(TEU/m/annum)

Quay Cranes (no)
Quay Crane

Performance (moves per

hour)

Quay Crane Productivity

(TEU/QC/annum)

Yard Backup to Berth
(m2 per m)

22 million
(approx.)

4th
279
2to3

Mix of RTG
and RMG

55,000
(approx.)

8,617
2,360

99

35 (varies)

192,000
(varies)

350

Auckland Auckland
(current) (proposed)
870,000 3 million
(Fergusson (Fergusson and
only) Freyberg)
Outside top
100 Unknown
32 43
2 2
Manual straddle ASC
28,000 69,700
(approx.)
610 1,405
1,426 2,135
5 9 (presumed)
36.6 40 (presumed)
174,000 333,000
525 306

* Hong Kong Kwai Tsing - multiple terminals

Source: Drewry, discussions with POAL, EY Analysis

POAL plays a crucial role in the handling of imports and exports for
New Zealand.

POAL trade activity appears to follow national GDP and world trade
trends.

There is general consensus that global trade (by weight) will
continue to increase at a rate greater than GDP; however, the rate at
which this is occurring will slow in the long-term.

POAL's key trading nations are forecast to gain more share of global
trade, directly influencing Auckland port trade volumes.

Our findings suggest a long-term growth rate for containers to be
between 2.1% and 5.0% TEU (median growth rate 2.9%).

With respect to multi-cargo (excluding vehicles) our assessment
suggests a long-term growth rate between 1.07% and 3.58%.
Auckland is the central hub for vehicle imports in New Zealand.
Vehicle import figures appear closely aligned to the New Zealand
economy, but there is also a positive correlation between population
and vehicle imports.

We forecast the long term growth rates for vehicle imports to be in
the range of 0.6% and 1.86%.

Globally the cruise industry is growing, applying ATEED's growth
rates, we forecast the long term growth rates for cruise ships to be
in the range of 0.3% and 2.5% for ship visits of between 1.2% and
4.2% for cruise passengers.

Trends in consumption can have pull and push factors to future
state. Including technology and changes in what we consume and
how much we consume.

Ship vessel sizes are increasing globally, placing pressure on ports
infrastructure

Port operational technology that is more productive is naturally
correlated to trade volumes.







The following section analyses the ports capacity to handle increasing trade
volumes across trade types in the future. Although growth across all trade types
is likely to continue, it is multi-cargo and containers that are expected to see the
largest increases. In turn, these are expected to have the most significant effect
on the ports capacity.

The effects of increased general cargo and container tasks on capacity over time
have been assessed both separately and in combination to highlight long-term
capacity, as well as to outline anticipated capacity limitations in the short and
medium-term.

Alongside the growing trade task, new technologies and changes to operational
regimes are expected to emerge that could have significant influence on how
trade is handled at Auckland. These technologies are detailed in Section 7.7.1.4
and should be referred to when reading the following analysis.

8.1 Current capacity

8.1.1 Containers

Although general cargo is a prominent trade type at Auckland port, container
trade is considered the primary task. This is based on the current volumes of
trade and related footprint share at POAL, and the likelihood that
containerisation will continue to grow at a faster pace than general cargo in the
future. It is expected that a proportion of current bulk break products will be
transported by containers in the future, and this contributed to the expected
increase.

The proportion of POAL's footprint that is dedicated to containers has changed
over time and is continuing to change through strategic development initiatives
by POAL. As discussed in Section 4.8, the Fergusson Container Terminal is the

primary container wharf, with other wharves used periodically for overflow

capacity. In 2015, POAL handled 972,434 TEUllo over the combined footprint of
Fergusson and other wharves used for overflow capacity.
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Approximately 100,000 TEU™" were handled at wharves other than Fergusson.
This equated to yard productivity at Fergusson of approximately 28,000

TEU/ha/annum.112 In global terms, this is relatively high productivity for a spoke
port with modest throughput, using manual straddles as the primary yard

plant.113 Fergusson's current berth productivity is around 1,430 TEU/m,114
which is already considerably higher than industry averages.115

8.1.2 Multi-cargo

Multi-cargo is primarily handled at the Bledisloe Terminal; however, other
wharves are used to supplement overflow capacity including the Captain Cook
and Marsden Wharves, both of which serve as automotive storage areas when
required.

In 2015, POAL handled a total multi-cargo task of 5.9 million tonnes.**®

This included a mix of cement, general machinery, minerals and food products.
However, the primary throughput has consistently been automotive trade,
accounting for approximately 50% of all general cargo trade. It is estimated that

at certain times, cars utilise 90% of the terminal footprint. In 2015, this equated
117

to 243,801 car equivalent units (CEUs).

POAL undertakes Pre-Delivery Inspection (PDI) services and storage of vehicles
within the port gates, resulting in imported cars and other automotive plant
staying at the port after vessel departure.

Although Auckland's operational regime of ‘in terminal’ PDI increases dwell time,

it should be noted that to date, this has remained at an average of two days,

which is relatively low by global stalndards.118

POAL have signaled that its capacity to handle general cargo is diminishing and
that additional land and berth may be required to meet the growing trade task.

"' POAL, 2015, Annual Review

e Calculated based on the above figures

113Manual straddle carriers are used to transport single containers around the terminal
e Calculated based on information provided by POAL, 2015

115Drewry, 2013, Container Terminal Benchmark Review

"® POAL, 2015, Annual Review

"7 POAL, 2015, Annual Review

"® POAL, 2015, Annual Review



This is of particular significance if Captain Cook Wharf is transformed for public
use as currently outlined as a potential scenario under the Central Wharves
Strategy.

The primary capacity pressure is expected to be caused by increasing automotive
trade, compound by substantial growth in the other forms of multi-cargo. Multi-
cargo throughput has increased significantly recently, and it has been noted that
would be an imminent capacity shortfall if Captain Cook and Marsden Wharves
are removed from port ownership. The primary factors that are already
affecting the ports multi-cargo capacity can be summarised as follows:

reduced port footprint as land is gentrified from the west
relocation of cement from Onehunga to the main port

the operational interaction with an increasing cruise shipping task
including the reduced availability of Captain Cook Wharf due to spatial
restrictions in the basin and prioritisation of cruise ships

the re-purposing of the Freyberg berths for containers

automotive vessels dominating berth utilisation and capacity at
Bledisloe with pressures on both expected to increase over time as
vessel sizes increase

break bulk and multi-cargo container ships increasing in size and
numbers, impacting berth capacity further.

8.1.3 Cruise

Currently, the Auckland cruise task is handled primarily between Queen's Wharf
and Princes Wharf. Berth length is the primary consideration when assessing
POAL's current cruise capacity. While there has been a steady increase in the
number of cruise vessels visiting the city, the main factor effecting capacity has
been berth length. Queens Wharf is currently limited to receiving 295 metre long
vessels and Princes Wharf to a 320 metre long vessel.

In contrast to container and general cargo vessels, cruise ships visiting New
Zealand are amongst the worlds' largest in terms of length. The current upper

end length of the global cruise fleet is approximately 360 metres,119 and there is
already demand for 350 metre ships to access Auckland. As such, the longest
vessels of any trade type visiting Auckland are cruise ships.

119Royal Caribbean Oasis Class Cruise Vessels

The need for berth capacity in appropriate locations is expected to become an
increasingly critical issue in the near future. The cruise vessel fleet have sizeable
beams that have an effect on POAL's operations, but berth depth is less of an
issue as drafts are relatively modest. It is expected that the current cruise berth
configurations will not be sufficient to accommodate the near term cruise fleet.

In 2015, POAL turned down a request for the ‘Ovation of the Seas’, one of the
world's largest cruise ships to visit Auckland, citing berth capacity issues. The
Jellicoe terminal has been used to berth larger cruise vessels such as the Queen
Mary Il in the past, but capacity issues at the wharf have meant that this is no
longer able to be used on a regular and reliable basis. Both berths at Jellicoe are
already at capacity and the alterations to support the cement trade will
effectively mean that Jellicoe cannot be used for cruise activity. Bledisloe is also
facing combined cruise and general cargo pressure due to increased visitation
and vessel sizes across both trade types.

From a landside perspective, Auckland's general cargo terminals are becoming
constrained in their potential to handle passenger movements given both the
high utilisation of the terminal space for other trade, and the permanent
equipment used on them, such as silos.

8.1.4 Liquid bulk

Liquid bulk is currently serviced from Wynyard Quarter, located to the west of
Ports of Auckland. This area was traditionally known as the Tank Farm as it was
the primary service area for Auckland's liquid bulk industries. In recent times,
Wynyard Quarter has been subject to growing gentrification, being transformed
in stages to residential, light commercial and public space.

The gentrification of Wynyard Point is effectively the final phase of the
transformation. This will require liquid bulk operations to be transitioned out of
this area. The final liquid bulk lease is at Wynyard Point is due to end in 2026 and
many of the other leases are already reaching their termination.

There are two factors that need to be considered for future liquid bulk:
Where does the liquid bulk industry relocate to and what does it require?

Will Wynyard Point have a part to play in accommodating Ports of
Auckland’s long-term task, and in particular cruise?

Both the potential future location of liquid bulk and the potential for Wynyard to
continue to be used for maritime related activity is discussed in Section 9.2.1.



8.2 Future container capacity Scenario Testing Rates in which 3million TEU is realised

. Rate Year Implied year
8.2.1 Future container task 5 00% 54 2039
Research suggests that in the short to medium-term, Ports of Auckland will be 4.70% 25 2040
required to double its current capacity to approximately 2 million TEU per
e 't capactty to app e P 4.40% 27 2042
annum. Forecasts also point to a long-term capacity need of approximately ,
4 million TEU per annum by as early as 2044 (high growth scenario). 4.10% 29 2044
3.80% 31 2046

Table 27: Scenario analysis extrapolated rates in which 2 million TEU is realised

Scenario Testing Rates in which 2million TEU is realised 3.50% 33 2048

Rate Year Implied year 2.90% 40 2055
5.00% 15 2030 2.60% 44 2059
4.70% 16 2031 2.30% 50 2065
4.40% 17 2032 2.00% 57 2072
4.10% 18 2033 1.70% 67 2082
3.80% 20 2035 1.40% 82 2097
3.50% 21 2036 1.14% 100 2115
3.20% 23 2038 Table 29: Scenario analysis extrapolated growth rates in which 4 million TEU is realised
2.90% 26 20a1
2.60% 29 2044 Rate Year Implied year
2.30% 32 2047 >-00% 29 2044
> 00% 37 2052 4.70% 31 2046

4.40% 33 2048

1.70% 43 2058 4.10% 36 5051
1.40% 52 2067 3.80% 38 2053
1.14% 64 2079 3.50% 42 2057
1.10% 66 2081 3.20% 45 2060
0.80% 91 2106 2.90% 50 2065
0.73% 100 2115 2.60% 56 2071

2.30% 63 2078
Table 28: Scenario analysis extrapolated growth rates in which 3 million TEU is realised 2.00% 72 2087
1.70% 84 2099
1.40% 102 2117

120 Refer to trade growth projections in Future State



8.2.2 Yard capacity

Yard productivity at container terminals is complex and is a result of many
different factors. Each port tends to present its own subtleties that can have
significant effect on yard capacity. As a result of this, benchmarking against
other ports needs to be done with caution.

In the case of Auckland, a primary factor is the limitation of available land,
resulting in a need to perform well, not just in the yard, but across the entire port
system. Auckland’s small footprint becomes increasingly relevant in the
long-term as the volumes and competing uses (e.g. cruise needing longer berths)
grow significantly and pose increasing infrastructure challenges.

POAL has stated that they will reconfigure the current port layout so that
Fergusson and Freyberg are the primary wharves dedicated solely to container
trade. This repurposing will result in a total container terminal area of 43ha.
Figure 64 below, outlines the proposed terminal layout:

Figure 64: POAL proposed port split: general cargo and containers

:
v
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8.2.3 Yard technology

The current straddle fleet at Ports of Auckland delivers a productivity of between
20,000 TEU/ha/annum and 25,000 TEU/ha/annum. As stated previously, this is
a relatively good performance for a manual straddle operation.

POAL are proposing the imminent introduction of an automated straddle fleet
(autostrad), and plan to eventually upgrade to the Automated Stacking Crane
(ASC) system.

The ASC system is considered to be leading technology currently; however, over
time, today's market leading technologies will become more affordable and
available for secondary ports. However, the performance being realised at the
world's leading trans-shipment ports are not entirely due to yard technologies
and their performances and rather is a product of specific modern port planning.
These ports are designed to provide symmetry and consistency along the berth
line, yard and port gate. Given the development history and subsequent layout of
the Auckland port, achieving the same efficiencies would be relatively more
challenging.

The following analysis outlines the expected productivity increases each
technology option is expected to deliver and its effect on overall container yard
capacity. We have developed productivity estimates based on average and
world's best for each technology and have compared this to the productivity that
POAL is expecting each system to deliver. For both technologies, POAL is
predicting returns considerably higher than industry averages. They have stated
that these high yard performance measures are underpinned by continued low
dwell times and low peak factors and vessel size. We suggest that pressure on
both these factors will grow over time as there is an increase in throughput.

Given POAL plans to optimise and achieve market leading performance, it is
prudent to consider a downside risk scenario based on benchmarked figures
across similar ports with similar development needs.

As mentioned previously, POAL's estimates for future yard productivity appear
to rely heavily on a continuation of particularly low dwell times and peak factors,
which will almost certainly come under pressure when dealing with three times
the current trade volumes.



8.2.3.1 Automated straddle fleet

POAL is initiating the process of upgrading its yard technology to an automated
straddle (autostrad) system to increase its current capacity. The table below
outlines the performance POAL is expecting from the autostrad system
compared to the industry benchmark, and the expected port capacity resulting
from each:

Table 29: Capacity based on autostrad

Performance Resulting
Source Overview Terminal Size Capacity
(TEU/ha) (TEU)
Industry 40,000 43ha 1,720,000
Autostrad Benchmark
POAL 51,200 43ha 2,201,600

In the short to medium-term, POAL's container trade task is projected to reach
2 million TEU. Given the expected capacities calculated above it is possible that in
the downside scenario up to 7 hectares of additional land may be required.

8.2.3.2 Automated stacking crane

POAL has stated that they intend to introduce an automated stacking crane
(ASC) system in the medium to long-term. The introduction of an ASC system
represents a jump to the current upper end of port technology and therefore the
cost/benefit implications of this upgrade would need to be considered in detail at
the time.

Table 30 outlines the performance POAL is expecting from the ASC system
compared to the industry benchmark, and the expected terminal capacity
resulting from each. In addition, the table includes the analysis in the PwC Upper
North Island Ports Study which stated an ASC performance figure of 50,000

TEU/ha/annulel. Whilst we think this is high in Auckland’s context, applying
this number suggests a capacity no greater than 2.2 million TEU.

o PWC, 2012, Upper North Island port and port-related infrastructure supply and demand

study

Table 30: Capacity based on ASC

Performance Resulting

Terminal Capacity

Size

Source Overview
(TEU/ha) (TEU)

Industry Bench

45,000 43ha 1,935,000
Mark
ASC Upper North
Island Ports 50,000 43ha 2,200,000
Study
POAL 69,700 43ha 2,997,100

POAL has proposed that implementing an ASC system would increase their
capacity to 3 million TEU. As previously mentioned, POAL estimates for future
yard productivity appear to rely heavily on a continuation of particularly low
dwell times and peak factors, which will almost certainly come under pressure
when dealing with three times the current trade volumes.

Under all growth and productivity scenarios it is highly likely that a container task
above 3 million TEU will require an expanded terminal footprint for containers.

8.2.4 Container berth capacity

POAL is facing looming berth capacity issues. Although this is predominately
focused around the general cargo terminals, Fergusson is expected to face
growing pressure as throughput increases and container vessels become larger.

POAL has recognised this and has attempted to address the issue through port
planning. This has included the recent extension of the main berths by 50 metres
and the construction of a third northern berth at Fergusson (310 metres), which
is nearing completion. This will provide three dedicated container berths (total of
960 metres non-continuous berth line) and POAL consider this as being sufficient
to meet 2.2 million TEU per annum. The productivity per berth metre proposed in

this planis 2,291 TEU/m.122 This compares to the average global berth

productivity in container terminals of approximately 1,100 TEU/m;123 however,
figures vary considerably depending on the port type, task and location.
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POAL, 2015
¥ poAL, 2015



Auckland is a good example of this with current berth productivity at the
Fergusson terminal of 1,450 TEU/m (based on 870,000 TEU moving through
Fergusson and the rest at Ports of Auckland's multi-cargo terminals).

POAL consider that the addition of the two smaller Freyberg berths (a total of
five berths) will be sufficient to handle 3 million TEU per annum. This would

result in a berth productivity of 2,135 TEU/m. 124

As another broad measure, this equates to 600,000 TEU per berth125 when
considering a 3 million TEU scenario. This is also high by global standards, with
secondary ports such as Auckland typically achieving around 300,000 TEU per
berth, but again, this does vary considerably. Upper end global trans-shipment
terminals are generally achieving berth productivities between 500,000 TEU and
1 million TEU per berth.

Although global productivity across the berth is improving, the size and capacity
of the vessels is becoming larger, resulting in an increased task per vessel, and
this is also the case at Ports of Auckland.

Under all scenarios, an increase beyond 3 million TEU will see the need for
additional berths.

8.3 Future general cargo capacity

POAL has signaled that it is already facing general cargo capacity shortages. It is
therefore expected that this will become increasingly critical over time without
the development of suitable infrastructure.

POAL has put forward a number of development proposals aimed at addressing
multi-cargo capacity shortages. Although these differ to a degree, in essence
they propose land reclamation of between 3ha and 6ha and berth extensions (of
various lengths) at the Bledisloe terminal.

In conjunction with this, it is proposed Marsden Wharf is removed and the
southern section of Bledisloe's western berth line is dredged, effectively creating
an additional berth. In addition, the proposals consider the possibility of
transferring Captain Cook Wharf to be used for public use. Removing Marsden
would reduce the ports footprint by approximately 1 ha, and repurposing Captain
Cook would result in an additional 3 ha being removed from the footprint.

124
POAL, 2015
1 TEU per number of berths

Given POAL's proposed plans, we have assessed the capacity of the port's multi-
cargo terminal with the view of determining:

What is POAL's current multi-cargo capacity and utilisation?
What are POAL's options for increasing multi-cargo capacity?
What will the current Port proposal deliver and is it required?

It is extremely difficult to calculate multi-cargo terminal capacity due to the non-
uniform nature of the trade and there is a lack of measurable data from POAL.
Accordingly, we have attempted to calculate current terminal capacity in terms
of cars and future capacity under various infrastructure scenarios using first
principle calculations.

8.3.1 Yard capacity

Given that automotive trade is expected to be the most significant cause of
capacity issues for POAL's general cargo operation, the following points should
be noted:

Storage of cars takes up the majority of space on a weekly basis at
POAL's general cargo terminal (Bledisloe) and therefore typically
determines yard capacity. Currently, cars are also stored at Marsden
and Captain Cook Wharves, which may face closure in the short-term
and will make this problem more acute.

The car carrying fleet as it relates to Auckland tends to dominate berth
utilisation and capacity at Bledisloe (recognising that other general
cargo ships also occupy significant berth time at Auckland).

Currently, the large car carrier vessels can handle 8,000 CEU and above.126

In Auckland, the discharge rate is approximately 2,000 cars per day resulting in
10,000 CEU per week. The landside clearance rate is up to 800 cars per day,
resulting in an average dwell time of two days. As volumes increase over time, it
is expected that the dwell time will be under pressure on the current footprint as
the limitation on landside clearance beyond the port gates also increases.

In practical terms, it is not an option for car dwell times at POAL to increase on
its current footprint with an increased trade task. This is an important point that
must be recognised and it reduces options for POAL considerably.

e Large car carriers include pure car carriers (PCCs) and pure car truck carriers (PCTCs)



POAL has signalled that their multi-cargo capacity, at Bledisloe in particular, is
approaching criticality. To determine POAL's capacity, we have calculated an
estimated terminal utilisation on the basis of cars, recognising that it is
automotive trade that demands most space at the multi-cargo terminal.

There is no standardised methodology for calculating the capacity of a typical
yard block for car. This is largely due to the numerous options setting out yard
car parking. For instance, some yards use a herringbone configuration for car
parking and others use symmetrical blocks. The choice of configuration is made
more complex by the shape of the yard itself and its orientation to the berth line.

The methodology we have used to calculate the Port's general cargo capacity is
detailed in Figure 65 below:

Figure 65: Multi-cargo capacity methodology

Calculate Calculate
estimated handling Determine tﬁ:gcrlél’gzgl
useable capability capacity tip- terminal
terminal space (static over point utilisation

for automotive estimate)

Calculate
capacity
increase

under various
scenarios
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sanity check



8.3.2

Calculation assumptions

We are basing our annual capacity figures on static capacity measures.
We note that it is a dynamic environment with volatility. The purpose of
this is to provide preliminary indication of potential capacity only and we
note that there are limitations to its uses.

We are basing our calculations on 30-car block configurations (2 rows of
15 cars). A caveat of this approach is that blocks are considered
continuous and do not allow for internal transfer lanes, and are applied
across the terminal area.

The 30-car block equates to 365m? of footprint (or 0.0365ha) and is
based on the cars being parked closely together. This is in general
accordance with automotive terminals globally, and also corresponds to
current operations at Bledisloe.

Recognising that terminal yard utilisation is a constantly changing
scenario at Bledisloe, we have calculated a useable car space of

10.25ha. This allows for transfer lanes, roadways and buildings as
mentioned above (the total terminal space at Bledisloe is 14.5ha).

Bledisloe currently caters for 70% of vehicle terminal capacity, with 30%
being catered for at Marsden and Captain Cook.

Bledisloe's current total available footprint for vehicle has been reduced
by 10% to allow theoretical space for other multi-cargo not specifically
catered for through specialised infrastructure. This is a crude estimate
based on the visual reality at POAL.

8.3.3

Based on the above assumptions the table below outlines the current static yard
capacity:

Static capacity

Table 31: Implied static weekly capacity

No. of Car Implied Rationalised
Weekly
Blocks Weekly .
; Capacity
e - (Capacity -
2 *
/365m?) (Blocks * 30) 10%)
Bledisloe 10.25 ha 280.8 8,425CEU 7,582 CEU
Captain Cook 127
and Marsden 4 ha 109.6 3,288CEU 3,288 CEU
Total 14.25ha 390.4 11,712 CEU 10,870 CEU

Given the above calculations, and for simplicity assuming weekly turnover of
yard capacity, we have calculated POAL's current total static capacity as outlined
in the table below:

Table 32: Implied static annual capacity

Total Annual Static

Rationalised Weekly

Wharf Area Capacity Capacity (52 week
operation)
Bledisloe 10.25 ha 7,582 CEU 394,264 CEU
Captain Cook 4ha 3,288 CEU 170,976 CEU
and Marsden
Total 14.25ha 10,870 CEU 565,240 CEU

However, static capacity does not provide us with a realistic view of the
terminal’s feasible throughput. As such, multi-cargo terminal utilisation is
discussed in the following section.

i It is assumed that Captain Cook and Marsden are only used for vehicles and therefore
there has been no rationalisation for alternate use.



8.3.3.1

It is not realistic to assume that a terminal can be 100% utilised. Based on POAL's
historical performance, we know that 10,000 TEU can theoretically be handled in
one week using Bledisloe, Captain Cook and Marsden; however, this was
regarded as a one-off event in that it required a huge amount of logistics
planning, both inside and outside the port gate, and it is unlikely that this could
be sustained on a reqular basis.

Terminal utilisation

Based on the assumption that POAL's static yard capacity at Bledisloe Wharf is
7,582 CEU per week, we have calculated the change in terminal utilisation at
Bledisloe that would be caused by Captain Cook and Marsden being removed,
based on the current trade task (243,801 CEU).

Table 33: Terminal utilisation

Bledisloe
Weekly
Terminal
Utilisation

(48 weeks

Bledisloe
Weekly
Terminal
Utilisation
(CrATEESS
operational)

Bledisloe
Weekly
Terminal
Demand
(48 weeks
operational)

Bledisloe
Weekly
Terminal
Demand
(52 weeks
operational)

Scenario

Bledisloe,
Captain Cook
and Marsden
(171,000 CEU
handled at
Bledisloe)

Bledisloe Only

(243,801 CEU
handled at
Bledisloe)

Our calculations show that currently Bledisloe is between 43 and 47% percent

3,288 CEU 3,563 CEU 43% 47%

4,688 CEU 5,079 CEU 62% 67%

utiIised.128 The removal of Captain Cook and Marsden would see this rise to
between 62 and 67% based on the current trade task. The variance in these
figures is caused by difference scenarios of the number of weeks of annual

operation.

128 POAL have confirmed that their current utilisation is approximately 50%.

operational)

In comparison to global metrics for general cargo terminals, reducing the
terminal to Bledisloe only results in very high utilisation. Anything above 60% is
considered unsustainable and as such, additional multi-cargo capacity would
likely be required should Captain Cook and Marsden wharves be handed over.

For the purpose of all further analysis we assume that 50% utilisation will
continue to be achieved. Under this scenario, the current multi-cargo capacity is
as follows:

Table 34: Terminal utilisation

Rationalised Weekly

Total Annual Capacity

Wharf Area Capacity (52 week operation,
(50% utilisation) 50% utilisation)
Bledisloe 10.25 ha 3,791 CEU 197,132 CEU
Captain Cook 4 ha 1,644 CEU 85,488 CEU
and Marsden
Total 14.25ha 5,435 CEU 282,620 CEU
8.3.4 Increasing capacity
8.3.4.1 Reclamation

Based on our earlier assumptions for calculating vehicle capacity we have stated
that each 30-car block requires 365m?2 of footprint (or 0.0365ha). As such, we
have calculated the number of additional vehicles that could be accommodated
per hectare of expansion as follows. We have calculated this based on the
assumption that the additional land would be dedicated to vehicles and that
POAL would continue to achieve 50% utilisation.

Table 35: Additional capacity per 1ha

Additional Weekly
Capacity (100%
Utilisation)

Additional Annual
Capacity
(50% Utilisation)

21,372 CEU (52
weeks operation)

Additional Weekly
Capacity
(50% Utilisation)

Additional

Footprint

1 ha 822 CEU 411 CEU



8.3.4.2

POAL is currently proposing between 3ha and 6ha of reclamation. The following
analysis considers what a 3ha expansion would achieve in terms of theoretical
additional terminal capacity. It is based on the assumption POAL would continue
to achieve 50% utilisation and one week dwell times.

Port reclamation proposal

Table 36: Additional capacity per 3ha

Additional Weekly
Capacity (100%
Utilisation)

Additional Annual
Capacity
(50% Utilisation)

64,110 CEU (52
weeks operation)

Additional Weekly
Capacity
(50% Utilisation)

Additional

Footprint

3 ha 2,466 CEU 1,233 CEU

The total increase in capacity that would be achieved depends on whether or not
Marsden and Captain Cook continue to be used. The following table outlines the
capacity under these two scenarios, and the expected year that this capacity will
be reached based on a 1.8% growth rate.

Table 37: Implied capacity reached 3ha

Original Annual Increased Annual Percentage Year
Scenario Capacity (50% Capacity with 3 ha Change in Capacity
Utilisation) (50% Utilisation) Capacity Reached
Bledisloe 197,132 CEU 261,242 CEU 32.5% 2019
Bledisloe,
Captain Cook 282,620 CEU 346,730 CEU 22.7% 2035

and Marsden

Theoretically, 3 ha of reclamation would provide sufficient capacity to 2035 if
Captain Cook and Marsden were retained or to 2019 if they are no longer used.

8.3.4.3

Vertical car parking has been effectively used to create additional terminal
capacity in best practice terminals such in Southampton, United Kingdom.

Vertical infrastructure

In Southampton, car parks have five levels and this is believed to be the
maximum height to ensure optimal efficiency when loading and unloading (i.e.
any higher and operational inefficiencies occur that will have a detrimental effect
on terminal productivity).

Building a five story carpark with a 1 ha footprint would provide 5ha of terminal
footprint, accounting for the existing footprint that is lost to accommodate the
carpark. For consistency, we have assumed that the car par would be 50%
utilised but in reality, dwell time would be affected which would impact
utilisation.

Table 38: Vertical infrastructure additional capacity per 1ha

Additional Additional Weekly | Additional Weekly
Capacity (100% Capacity
Utilisation) (50% Utilisation)

Additional Annual
Capacity
(50% Utilisation)
106,849 CEU
(52 weeks operation)

Land Per
Carpark

5 ha 4,110 CEU 2,055 CEU

Carpark option

Adding a 1ha carpark to POAL would increase the total terminal footprint by Sha.
As before, the total increase in capacity that would be achieved depends on
whether or not Marsden and Captain Cook continue to be used. The following
table outlines the capacity increase associated with adding a carpark under these
two scenarios, and the expected year that this capacity will be reached based on
a 1.8% growth rate.

Table 39: Vertical infrastructure implied capacity reached per 1ha

Original Increased
rigina Annual
Annual » Percentage Year
. ) Capacity . .
Scenario Capacity : Change in Capacity
with Carpark .
(50% (50% Capacity Reached
oge . 0
Utilisation) Utilisation)
Bledisloe 197,132 CEU 312,529 CEU 54% 2027
Bledisloe,
Captain Cook 282,620 CEU 389,479 CEU 38% 2041

and Marsden

Theoretically, building a five story carpark could provide sufficient capacity to
2041 if Captain Cook and Marsden were retained or to 2027 if they are no longer
used. Further analysis is required in order to determine the optimal level of
vertical infrastructure, for example, if multiple carparks could be accommodated.



8.3.4.4 Calculation limitations

The analysis we have conducted is based static capacity figures. We note that
there are many dynamic factors could influence these calculations and the
terminal’s actual capacity including:

Dwell Time: Current car dwell times are as low as two days and POAL
believe dwell times at Ports of Auckland could drop further. Despite
this, it is possible that they may rise given the increased demand on the
logistics chain and pure volumes being discussed.

Peak Factor: Peak factor is expected to worsen given the large vessels
that will be berthing with increased frequency. This is exacerbated by
the lack of options to improve productivity further. There is an
argument that as yet undeveloped future technology could improve this
with ideas such as driverless cars that would go straight from ships to
dealer. Despite this possibility, cars would still need to spend time at the
port for PDI and customs so it is realistically unlikely to improve the
situation. Either way, it is prudent to account for the worst case
scenario.

Multi-Cargo Breakdown: We have assumed that cars take up 90% of the
multi-cargo terminal footprint. However, this ratio may change
impacting the ports automotive capacity.

Utilisation: We have assumed the terminal utilisation rate is 50%
however this may change. A greater utilisation would result in a larger
terminal capacity and vice versa.

Car Park Inefficiency: Creation of car parks would likely reduce
efficiency due to the need for cars to be driven into and out of it.

Berth Productivity: This is discussed further below.

Our calculations are based on a number of assumptions and are based on the
data that was available. Further analysis could be undertaken with more detailed
data.

8.3.4.5 Beyond the port gate

There is potential to utilise space outside POAL gate for the storage of cars.
Whilst this should be investigated further beyond the scope of this study, the
following points are made:

Cars will still need to be put through customs within the port gate,
thereby continuing to influence terminal capacity.

The effects on handling costs are not well known. However, it can be
assumed that the further the distance, the higher the cost. It also would
put pressure on logistics companies who presumably would need to
operate more trucks to accommodate the movement of cars between
sites.

If a suitable site was found close enough to the port, this option could be
considered. However, it is highly unlikely that this would suffice on its own as an
approach to increase capacity. Globally, primary automotive ports are space
intensive and largely rely on the immediate land around the port.

8.3.5 Benchmarking | Southampton

Port of Southampton is generally regarded as one of the world's most productive
and innovative automotive import ports. The Southampton automotive capability
is made up of several terminals, including the WWL terminal. This terminal
includes multiple vertical car parks which it has developed these to great effect.
This has allowed Southampton to outperform most global automotive import
ports and even compete with large European hub ports, such as Antwerp in
terms of productivity.

The following table highlights Southampton’s WWL terminal performance versus
Auckland:

Table 40: Benchmarking static capacity

Area Throughput Yard Productivity C:t:ilict
(ha) (CEU/Annum)  (CEU/ha/annum) pacity

(CEUV)

Auckland 10.25 243,801 23,785 7,582
Southampton 16.60 450,000 27,108 10,800

(WWL Terminal)

As can be seen above, POAL already performs well in comparison to a market
leading port in terms of static capacity, and does so without vertical car parking.
There are several reasons for this, but the most significant is dwell time.

Southampton’s average dwell time is estimated to be around twice as long as
POAL. As stated earlier, we believe Auckland's dwell performance will come
under pressure and could become closer to Southampton’s over time.

Overall, it can be seen that Southampton’s yard productivity is particularly high,
and this has in part been enabled through vertical infrastructure.



8.3.6 Berth capacity

As described in 7.3.3, the dimensions of the car carrying fleet serving Auckland
are likely to increase further over time despite POAL already handling the upper
end of the current global fleet. While there is room for efficiency gains in transfer
of cars, the turnaround times of car carrier vessels at POAL is expected to
continue to take between 10 and 20 hours at berth, and possibly more as
volumes increase.

Is it expected that the carrying capacity of automotive vessels will increase over
time. While initially this may reduce the number of vessel visits, as the
automotive task grows there would likely be considerable strain on Auckland’s
general cargo berths and yard to handle this.

Assuming that Marsden Wharf is removed, increasing vessel beams would be less
of an issue as the beam to beam clearance of berthed vessels between Captain
Cook and Bledisloe would be sufficient. This is not withstanding other issues
associated with cruise vessel interaction as previously discussed.

Vessel length is a complex problem, particularly when considered in the context
of increased vessel visitation numbers. Bledisloe already operates under a
scenario where some vessel bows protrude beyond the wharf line, under tug
assistance. Generally speaking, when any port is faced with this issue, there is a
significant berth capacity problem, which often transfers back into the yard and
so on (longer time at berth results in higher berth utilisation and more
unpredictable effects on yard utilisation).

The removal of Marsden Wharf and creation of another berth at the southern end
of Bledisloe west, as described earlier, would assist in improving berth length
(recognising that the southern end of the Bledisloe berth alignment would need
to be reconstructed and dredged).

POAL is also proposing to lengthen both Bledisloe berths (98 metres at B2, which
is the eastern berth line and 92 metres at B3, which is the western berth line).

At full length, it is estimated that B3 could accommodate one upper end PCTC
vessel and one mid-sized vessel. Under the POAL proposal, the extended B2
berth would also accommodate another mid-sized vessel. Jellicoe terminal would
accommodate several smaller ships.

Should POAL lose their berth at Captain Cook, they would effectively lose a berth
with the capacity to accommodate a mid-sized PCC vessel (220 metres LOA).
Regardless of this, POAL has stated that their berth capacity is under pressure
and they require an additional berth that is suitable for accommodating a large
PCC (265 metres LOA).

POAL propose that the 92 metre extension of B3 accompanied with the
reconstruction of southern B3 and the removal of Marsden wharf would
accommodate one 265 metre PCC and one 199 metre PCC in additional to
providing sufficient clearance for ramps (approximately 50 metres) and 30
metres of tug water. In addition, the B2 extension of 98 metres along with
demolition works adjacent to its southern end would accommodate another mid-
sized PCC (220 metres LOA) or general cargo vessels, which also reach up to
220 metres LOA.

8.3.6.1  Alternative options

Through high level analysis we have investigated an alternate option to extension
and reclamation at Bledisloe which could create the required berth numbers and
lengths. For the basis of this analysis we have assumed that vertical
infrastructure would be developed to cover immediate yard capacity shortages.

Given this baseline capacity, this approach would include completely demolishing
Marsden Wharf. Captain Cook Wharf would be extended in length by
approximately 110 metres (in line with Queens Wharf) and the wharf narrowed
by approximately 31 metres. The eastern Captain Cook berth would be used for
large PCC vessels (265 metres LOA or smaller) and the western Captain Cook
berth would be used for large cruise ships (340 metres LOA). Some dredging
would be required to accommodate for ships in this area.

In addition, the southern section of B3 would be strengthened and dredged. B3
would therefore be capable of accommodating two 199 metre PCC vessels.
Finally, a new 320 metre berth would be created running west to east along the
northern end of Bledisloe, but in line with the outermost extents of the current
B2 and B3 berths. This would cater for large multi-cargo vessels and any size of
PCC, with smaller vessels continuing to use B2.

Overall this would result in Captain Cook Wharf being shared between vehicles
and cruise; however, vehicles would not be parked on Captain Cook and instead
be transferred straight to the vertical car parks (or Bledisloe yard). It is expected
that creating a safe and secure distinction between cruise passengers and car
transfer is a simple matter of terminal organisation and barriers.

In total, this option would provide three additional berths (and a primary cruise
berth without the need for berth extensions and reclamation into the harbour. It
is recommended that this alternate option is investigated further. Figure 66 on
the following page outlines the proposed layout under this option:
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8.3.7 General cargo conclusion

Based on our calculations, it is expected that the Bledisloe Terminal will come
under increasing pressure to handle POAL's automotive task. Unlike container
yard capacity, there is limited option to utilise technologies to improve
productivity at the yard. Accordingly, and as discussed, options for increasing
multi-cargo yard capacity are limited to:

Increasing the terminal footprint though reclamation or vertical
infrastructure.

Move cars to an offsite location.

Similarly, there is expected to be growing pressure on berth capacity, especially
in terms of berth length. POAL's options to create berth capacity include:

Extending the berths at Bledisloe as proposed.

Creating berths through extending Captain Cook, building a new berth at
the end of Bledisloe, and reconfiguring the current berths.

8.4 Future cruise capacity

8.4.1 Cruise task overview

As with general cargo, Ports of Auckland's capacity to handle the growing cruise
task is limited and already under some pressure. As suggested previously, there
is a link between general cargo and cruise capacity at the port due to the fact
that both tend to berth in proximity to each other when cruise ships visit
Auckland.

In addition, the Queens Wharf berths (Queens Wharf East and Queens Wharf
West) are only capable of accommodating vessels between 180 metres and
295 metres long respectively. Princes Wharf is limited to vessels of 320 metres
in length, and this is its absolute upper limit.

With Auckland already receiving cruise vessels at the upper end of the global
fleet, there will be growing pressure on the ports berths to cope with longer
vessels, as well as more frequent visitation.

Without the provision of a longer berth, 350 metres long cruise vessels will need
to be anchored offshore. The likelihood is that cruise operators will want access
for ships longer than this in the future. When this might occur is unclear but
potentially within the short-term and almost certainly in the medium-term.

Water depth is not expected to be an issue due to the relatively shallow drafts of
cruise vessels. However, their considerable beams will approach those of the
largest container ships expected at Auckland at 42 metres and beyond.

The basin width between Queens Wharf and Captain Cook Wharf is too narrow to
safely accommodate large beam vessels at both locations (approximately 104
metres wide) and as larger vessels visit in the future, this will become
unmanageable.



8.4.2 Long-term cruise capacity summary

The creation of additional berth length at Bledisloe would theoretically provide
the capacity required to accommodate relocated general cargo vessels from
Captain Cook Wharf, thereby alleviating beam clearance issues with cruise
vessels berthed at Queens Wharf East. This also provides potential to berth
larger cruise ships at Bledisloe when required.

POAL's development proposal for cruise is the creation of three berths

(two 295 metres long and one 360 metres long). Whilst this might meet
immediate capacity needs, given the potential for vessels over 350 metres in
length visiting Auckland in the medium-term, this is unlikely to be sufficient to
meet the long-term task.

The Central Wharves Strategy is yet to be completed, but it is suggested that
there are only four options to provide sufficient berth length for upper end cruise
vessels at Auckland which are as follows:

Extend the length of Queens Wharf to provide sufficient berthage to its
East. This would likely require relocation of general cargo ships from
Captain Cook Wharf to provide sufficient beam clearance.

Extend the length of Captain Cook Wharf to provide sufficient berthage
to its west. This would also limit the eastern Queen’'s Wharf berth to
smaller beam vessels and would still not provide sufficient clearance to
allow bunker vessels to attend them.

Extend the length of Captain Cook Wharf to provide sufficient berth
length to its east. This would likely require relocation of general cargo
from Captain Cook and assumes the removal of Marsden Wharf. This
might also limit the western Bledisloe Wharf berth to smaller beam
vessels.

Utilise the Bledisloe west berth line to accommodate the largest cruise
ships (assuming the removal of Marsden Wharf).

All these options assume the continued utilisation of Princes Wharf for medium
size cruise vessels when required.

The extension (and thinning) of Captain Cook as discussed earlier, could provide
a large cruise berth as well as accommodate PCC vessels to the east. Depending
on how much Captain Cook is thinned, there is potential to berth another cruise
ship adjacent at Queen's Wharf east and another on the other side of Queen’s
Wharf.

The basis for this is as follows:

New 350 metre cruise berth at the extended western Captain Cook
berth (capable of taking the upper end fleet vessel potentially).

An extended Queens Wharf (symmetrical with Princes Wharf) provides
berthing for cruise ships on both east and west sides (i.e. one cruise
vessel berthed at Captain Cook West and another at Queens Wharf East.
With an approximate 103 metre width, this would mean that two of the
largest vessels could not berth simultaneously at Queens Wharf East and
Captain Cook West (42 metre cruise beam). However, if Captain Cook
was narrowed by 31 metres, this would mean that two of the largest
vessels could possibly be berthed here without the need to
accommodate them elsewhere (subject to detailed analysis and
confirmation from the harbour pilots). Although this might seem like
substantial work, the potential effects on the Auckland waterfront and
capacity in the area could be substantial.

Queens Wharf West, Princes Wharf East and Princes Wharf West can all
still be used to berth cruise vessels of varying sizes.

The proposal to orientate the proposed new ferry terminal along the length of
Queens Wharf West limits the potential to use the western berth line for smaller
cruise vessels and also makes the maneuvering of ferries difficult if a cruise ship
is berthed at Princes Wharf. We suggest that this should be reconsidered to
position the ferries parallel to Quay Street.

In the longer term, Wynyard Point could potentially be used for large cruise
ships. This is discussed below under the liquid bulk section.

8.4.3 Capacity of existing ports

One important factor in our option analysis is to assess if existing North Island
ports could handle any of POAL's excess trade task if necessary. Northport and
Port of Tauranga are considered to be the most viable options for taking on some
of Auckland's long-term trade task for the purpose of Port Future Study. This is
due to their locality and their currently services freight types, which generally
match those at Auckland. It is important to note that should either of these ports
accommodate any of Auckland's trade tasks in the future, they will do so in
addition to their own growing tasks.

Based on discussions with Port of Tauranga and Northport, as well as initial high-
level desktop research we have assumed that the total capacity of both these
existing ports will not be able to cope with accommodating Ports of Auckland'’s
long-term trade task in addition to their own.



Having said this, there is potential for both Tauranga and Northport to
accommodate some of Auckland's freight over the short to medium-term, and
may well form part of an overall solution.

In order to determine the existing ports’ ability to cope with any excess trade
task in addition to their own, we have employed the following assumptions:

Both existing ports will have their own regions to serve with their own
growing freight tasks.

As a result of growing regional freight needs, there will be a limit to how
much of POAL's excess trade task they can take.

Both existing ports will have their own constraints in terms of how much
expansion or additional berth space they can construct.

There will be an associated cost for upgrades to infrastructure networks
to and from these existing port sites.

There will also be additional costs of handling the freight given the
distances of each from Auckland.

It should be noted that substantive trade forecasts have only been completed for
Ports of Auckland as part of this Port Future Study. The following sections
provide some high-level analysis of trade forecasts and capacity at Northport and
Port of Tauranga.

This analysis provides an indicative view of the potential for these ports to
accommodate POAL's excess trade task in the medium-term and long-term.

8.4.3.1 Port of Tauranga

Currently, the Port of Tauranga terminal covers an area of 44.58 hectares and in
2015 it handled 851,106 TEU, resulting in a yard productivity of

19,091 TEU/ha/p.a. using manual straddle technology. An additional 31.4ha of
land is available for expansion at Sulphur Point which would result in a total
terminal size of 76 hectares.

Using the performance metric of their current technology, the expansion at
Sulphur Point would allow Port of Tauranga to potentially accommodate
1.45 million TEU.

Similar to POAL, Port of Tauranga could invest in new yard technology to
promote increased efficiency and yard productivity. The table below outlines the
productivity that could theoretically be achieved by implementing different
technologies on their current and expanded footprints in the medium-term and
long-term.

Table 41: Port of Tauranga capacity scenarios

Current Footprint Expanded Footprint

Straddle (current) 0.85 million TEU 1.45 million TEU

RTG 1.78 million TEU 3 million TEU

ASC 2 million TEU 3.4 million TEU

These high level numbers are based on the same expected terminal productivity
rates used to assess Auckland's ultimate capacity outlined earlier in this section.

Based on a 3% growth rate, Port of Tauranga's container task is expected to be
2.1 million TEU by 2046 (the medium-term) with an anticipated maximum
capacity of 3.4 million TEU. This is on the basis of a full upgrade to an ASC
terminal system (note that the rate used for an RTG system is similar to that
suggested for autostrads).

Therefore, in the medium-term, there would be a maximum of 1.3 million TEU
spare capacity at Port of Tauranga to accommodate POAL containers if it
adopted the ASC system.

As a leading edge terminal technology, adaption to an ASC system would come
with considerable capital cost.

However, Port of Tauranga will be unlikely to have sufficient berth capacity to
handle additional trade that is repositioned from Auckland, even in the medium-
term. Even if the existing berth line at Sulphur Point was doubled in length to the
south, this would still struggle to cope and would require likely unachievable
productivity rates.

Based on a 3% growth rate, by 2066 (the long-term), Port of Tauranga's
container task is expected to be 3.8 million TEU which could mean that POAL
would be facing its own capacity issues then. If this were the case, Port of
Tauranga would be unable to accommodate any of Auckland’s trade task and this
would be made worse by expected chronic berth capacity by then.



Figure 67 below for estimated implied capability to take excess container trade
based on high range of expanded footprint:

Figure 67: Port of Tauranga TEU forecast trade implied capacity and excess capability
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8.4.3.2 Northport

Northport is effectively designed as a general cargo port. As such, it is
potentially well suited to taking some of Auckland’s task and they have expressed
an interest in doing so.

In particular, there is some potential for Northport to take at least some of the
automotive trade from Auckland.

In terms of its capacity to do so on its existing footprint, it is unlikely to be
suitable. The terminal yard is already heavily utilised for logs, although there is
some potential for rationalisation. A bigger constraint though is its existing berth
length. At 570 metres, it would struggle to accommodate any PCTC vessels, for
instance, without serious disruption to log carrying vessels.

However, Northport have prepared a master plan which includes considerable
expansion. Although it may be possible for Northport to accommodate the
automotive trade from Auckland, it would require considerable investment in
implementing the plan. Furthermore, it is thought unlikely that Northport could
accommodate Auckland's entire break-bulk and bulk trade Auckland in addition
to the automotive task and its own growing trade.

Relocating multi-cargo to Northport would have a considerable impact on the
supply chain for these goods, most of which would have to be transported back
to the Auckland region and further south. The related transport infrastructure
pressures and loss of economic activity to the Auckland region would also need
to be considered.

8.5 Capacity conclusions
8.5.2 Short-term

There is potential for Ports of Auckland to manage a 2 million TEU container task
on its existing footprint; however, this would require POAL to operate at
production levels normally associated with the largest ports in the world.

Given the reliance on automation technology to achieve this, significant capital
investment would be required and we feel that there is potential for a need for
more land to accommodate containers. It is possible that this could be achieved
without reclamation, but would require the full use of the Freyberg terminal in
the short-term.

Multi-cargo capacity at POAL is already critical, both in terms of land space and
berth availability. If POAL is to manage even the short-term task, it will require
additional berth length and additional footprint.

We have identified potential to achieve this without the need for reclamation or
extending the Bledisloe berths into the harbour.

To ensure sufficient yard space, vertical car parking would be required and
possibly a relocation of stored cars to an offsite location. The alternative to this
would be relocation of general cargo trade, at least in part, to another port.



To accommodate the growing cruise task, an urgent decision is required for the
central wharves. This needs to be considered alongside the general cargo
strategy. As an interim short-term measure, it may be possible to increase the

length of Queens Wharf East using a doIphin129 to accommodate the current
largest ship. We suggest that this will not suffice for long as cruise visitation
increases, and three dedicated berths are required to meet short-term trade.

Our proposed alternative of an extended Captain Cook would provide two
working berths for large cruise ships, one at Captain Cook West and one at
Queens Wharf East (assuming Queens Wharf East is extended as mentioned
above).

8.5.3 Medium-term

Whilst POAL have suggested that the port could accommodate 3 million TEU on
its current footprint, we feel that this would be challenging.

The capital expenditure required to implement a full ASC yard system would be
considerable and a cost/benefit analysis is required. Even using an ASC system,
we believe that a requirement for at least minor land reclamation would emerge.

Capacity at the general cargo wharves in the medium-term will be a function of
decisions made in the short-term. In other words, using our proposed alternative
would go some way to accommodating the medium-term task. On the other hand,
POAL's proposal for berth extensions also appears to work from a capacity
perspective. The alternative would be a relocation of general cargo to another
existing port.

If cruise shipping increases at the upper end of medium-term forecasts, then it's
likely that the three dedicated berths suggested for the short-term will be
insufficient and one more berth will be required. Most likely, this berth would be
required to accommodate vessels up to 360 metres in length.

In our proposed solution, this could be comfortably handled, subject to
investment.

12 A dolphin is a standalone structure that extends above the water level and is not

connected to shore or pier; they provide a structure to secure to when the ship is greater in
length than the berth/pier.

8.5.4 Long-term

POAL will not be able to handle the suggested long-term container task without
significant land reclamation and creation of additional berth length. The land
reclamation required at Fergusson would be between 50% and 150% of the
current terminal size and a minimum berth length extension of approximately
470 metres.

The required Bledisloe footprint at the port in the long-term is likely to be double
its current size if vertical car parking wasn't built. Even with this, based on
growth projections, the facility is expected to struggle to meet the long-term
task. Berth length to handle general cargo is also expected to struggle, even if
current proposed plans are put in place.

It may be the case that multi-cargo is relocated entirely to another port by this
stage. If this did occur, it may be possible for the port to continue serving
container trade in the long-term, utilising all terminals for containers, but
sizeable berth extensions into the harbour at both Fergusson and Bledisloe would
still possibly be required. It is equally possible that general cargo is split up and
cars move to Northport for instance, but there will be a logistical and industry
cost implication if this did occur.

If multi-cargo did not relocate, it is estimated that a total of between 30 hectares
and 80 hectares of land reclamation, and at least 650 metre of additional total
berth length would be required at the port in the long-term.

In the future, it is expected that the central wharves will have become dedicated
to cruise and waterfront related activity, and providing that four to five
dedicated berths are in place, it is thought likely that this would be sufficient to
meet the long-term cruise task. This may well include the use of Wynyard Point
for a large cruise berth that could accommodate 360 metre vessels and above
with only relatively minor upgrade works to the existing liquid bulk berth line.
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9.1.2 Capacity

9.1.2.1 Container capacit
The following section analyses each of the five Ports Future Study options P y

outlining whether they meet the capacity requirements for Auckland'’s long-term For the purposes of this assessment, we have assumed that in order to maximise
trade task. the potential capacity of the current footprint, POAL would employ an improved
yard technology system and fully utilise Freyberg Terminal for containers.
Therefore, all capacity calculations are based on an assumed container terminal
size of 43ha.The following technology performance ranges will be applied for
container capacity future forecasts.

We have assessed the five port options on this basis because meeting the long-
term trade task is an essential part of determining the long-term viability of the
port in the future. This also reflects the ability of each of the options to address

the issue of capacity that was highlighted through the ILM.
Table 43: Yard system productivity
The five options we were asked to consider were:

Performance

1. Option 1: Constraining Auckland’s port to its current footprint Yard System | Productivity Overview Tegrian:aI Ca;?aecsi'::/tl(r"r%U)
TEU/ha
2. Option 2: Downsize Auckland's port by shifting some of the operations to { /ha)
another location Industry 40,000 43ha 1,720,000
. . L , Autostrad
Option 3: Relocating some or all volume or activity of Auckland’s port High 51200 43ha 2 201.600
Option 4: Enabling growth of Auckland's port in its current location
. . ) . Industry 45,000 43ha 1,935,000
5. Option 5: Build a new port in a new location ASC
9.1 Key assumptions High 69,700 43ha 2,997,100
9.1.1  Timing 9.1.2.2 Vehicle capacity
The following options analysis is based on the timeframes outlined below in Table The following analysis is based on the assumption that the Port's current
42 and any reference to the short-term, medium term and long-term align to capacity is 282,620 CEU.

these timeframes:
For the purposes of this assessment, we have assumed that increasing the

; ; terminal footprint is the key variable in determining future multi-cargo capacity.
Short-term Medium-term Long-term . As such, the following incremental capacity increases will be applied to
2015-2040 2040 - 2065 2065 onwards determine any additional land required:

Table 44: Additional footprint capacity
Additional Weekly Additional Weekly Additional Annual

Table 42: The Port Future Study timeframes

Additional
Footprint

Capacity (100% Capacity Capacity
Utilisation) (50% Utilisation) (50% Utilisation)

21,372 CEU (52

1 ha 822 CEU 411 CEU .
weeks operation)

Similarly, vertical infrastructure (car parks) will be assumed to deliver the below
capacity increases to multi-cargo:



Table 45: Vertical infrastructure capacity

Additional Additional Weekly | Additional Weekly Additional Annual

Land Per Capacity (100% Capacity Capacity

Carpark Utilisation) (50% Utilisation) (50% Utilisation)

106,849 CEU (52
weeks operation)

For a detailed summary of how these measures were calculated, please refer to
Section 8.4.4.2.

9.1.3 Future trade tasks

A key element of the Port Future Study is to assess Auckland's ability to
accommodate increasing demand and trade volumes in the long-term. For the
purpose of the Port Future Study, we have used forecast trade volumes to
determine when certain capacity limits are predicted to be reached. This
approach allows us to determine the point at which demand for berth and land
side capacity will exceed supply.

9.1.3.1 Container trade

For the purposes of this assessment, we have applied an extrapolated growth
rate of 2.9% per annum for TEU, based on the range of growth rates analysed in
Section 7.4.1. This represents the mid-point in the range of growth rates for
projected TEU volume growth.

5ha 4110 CEU 2055 CEU

Table 46: Forecasted TEU across the Port Future Study timeframes

Medium-term
2-4 million TEU

Short-term
Up to 2 million TEU

Long-term
4 million+ TEU

9.1.3.2 Multi-cargo trade

The land side capacity requirements for general cargo are more difficult to
forecast given the irregular nature of components of general cargo. Vehicles will
be used as the main consideration when assessing multi-cargo in this section. For
the purposes of this assessment, we have forecasted the long-term vehicle trade
task based on a 1.8% growth rate as outlined below.

Table 47: Vehicle Future trade task

Medium-term

386,500 -612,500
vehicles

Short-term

Long-term

' Up to 386,500 vehicles 612,500 vehicles+

9.1.4 Other existing ports

Options 2 and 3 involve the relocation of trade task and operations to another
location. For this study, we have only looked at Northport and Port of Tauranga
as the other existing port options where the trade task could be relocated. This is
mainly due to their relative distance to Auckland compared to other New Zealand
ports. It is assumed that any overflow trade task that is still destined for
Auckland will now be travelling to Auckland from these new locations, and that
distance would be a key factor in determining the feasibility of which port
receives this overflow.

The capacity of alternate ports is based on current port development plans and
does not speculate any terminal expansion that could be carried out beyond
these plans unless specified by the ports. For a detailed breakdown of the
capacity calculations for theses ports, please see Section 8.6.

9.2 Other considerations
9.2.1 Bulk liquid

Bulk Liquids is currently serviced from Wynyard Quarter. As the urbanisation and
gentrification of Wynyard Quarter has transformed the area in stages to
residential, light commercial and public space, it is likely that bulk liquid
operations at the Wynyard site will soon be transitioned out. The final bulk liquid
lease is due to end in 2026 and many of the other leases are also reaching the
end of their terms.

There are two factors to be considered for the bulk liguid industry, namely:

1. Where will the bulk liquid industry relocate to and the requirements for
such a move?

2. Whether Wynyard Quarter will have a part to play in accommodating
cruise, as a result of the move of bulk liquids?

As the land use changes at Wynyard Quarter, bulk liquids will have to be
relocated. Given the capacity constraints at Auckland port, an alternative
location outside of Auckland will need to be found. The primary issue with
relocation is the distance to and from Auckland, as this will have a flow-on impact
on the cost to transport bulk liquids for the industry.



The majority of ship calling at the Port of Auckland is refueling, thus, having a
reliable supply of fuel for shipping in Auckland is essential, both for freight and
cruise ships. At the moment, refined product is piped from Marsden Point to a
terminal at Wiri. The pipeline spans 170km and transports approximately 40% of
New Zealand's fuel demand, including diesel, jet fuel and gasoline.

The current berth at Wynyard can accommodate liquid bulk vessels up to

226 metres LOA. If New Zealand changed to a full import regime for fuels, this
would result in the visitation of LR1 vessels with approximate size of

80,000 DWT, 228 metres LOA and 13 metre draft. Further still, there is
potential for the industry to bring in LR2 vessels with a typical size of

160,000 DWT, 244 metres LOA and 14 metre draft. Either way, the current
berths at Wynyard could not accommodate these vessels and there is no capacity
at Port of Auckland for them. Although they could theoretically come into a
reconfigured Marsden Point import terminal, the clear message from the
industry was that the cost effective solution was to build a new port within the
vicinity of Auckland.

Representatives from the chemicals, paints and general liquid products
industries that we spoke to stated that a location for bulk liquids closer to
Auckland was preferable to a move of bulk liquids to the Port of Tauranga or
Northport. As the further away the new location is from Auckland, the more
unsustainable transport costs to market were. Additionally, all representatives
suggested that they would require up to 30 hectares of land to accommodate
their combined needs.

Given Port of Tauranga's future trade task and the required area of land for bulk
liquids, coupled with the distance from Auckland, it is unlikely that the Port of
Tauranga will be the new location for bulk liquids. Although, Marsden Point could
theoretically accommodate the entire bulk liquid operation, this is not a
preferred location due to its distance from Auckland.

Given the capacity constraints at Auckland port, it is important that further
discussions with stakeholders are held to discuss where the bulk liquid industry
should be relocated to. The future of bulk liquid, therefore, will be highly
dependent on the chosen future port strategy.

9.2.2 Cruise

We have undertaken a broad assessment on cruise and its potential associated
future infrastructure requirements. Our findings suggest that under all options

considered, cruise is best served in the Auckland cBD"*° due to the following
reasons:

Auckland functions as New Zealand's ‘exchange port’ for cruise ships,131

due to the international air links, and hotel capacity for in-between
cruise stops.

Auckland is a considered a well-established cruise hub, with close
proximity to tourist attractions and infrastructure.

The Auckland CBD area is well-served by the retail and hospitality
industry, providing visitors with easy access to amenities by foot
without having to travel long distances.

Auckland is an established cruise hub for Oceania and is currently rated
highly for its visitor's experience.

Viable options are being considered by local government agencies
including POAL to improve current infrastructure to cater for the future
cruise vessels (i.e. increasing berth space to cater for larger vessels).

The current location is well-established and recognised in the Oceania
and South Pacific region.

Auckland CBD as a growing vibrant destination providing a quality
experience for visitors.

10 Note that the CWG agreed on the 9" March that cruise should remain in the Waitemata
Harbour.

B Exchange (turnaround) visits - where passengers and crew disembark the vessel having
reached their final destination, or embark the vessel for the beginning of their cruise.
Auckland is a key exchange point as it use for provisioning the ships (fuel and food) and for
crew handover.



Hypothetically, a new cruise terminal could be located outside of the Auckland 9.2.3 Summary

CBD area, which could provide the following benefits: ) ) . )
Given the above analysis, cruise and liquid bulk will not be considered in the

Flow on effects from development of new area to cater specifically for following options analysis. The following analysis will cover the future trade for
cruise. containers and general cargo only.

Closer proximity to the airport to cater for exchange hub
A degree of reduced people congestion in the city

Moving away from a working port may be more attractive from an
operating risk point of view for cruise ships.

Our preliminary assessment suggests these benefits would not outweigh the
potential opportunity cost of the loss of economic activity from a change in
location (further distance to attractions and infrastructure may mean that
tourists when booking cruises are less likely to choose Auckland as a location to
stop at in the future). Competition with Sydney and other central city cruise
terminals in the Australasia region also means that if cruise was moved away
from its central city location, this might mean that Auckland loses its competitive
advantage.

Therefore, for the purpose of this assessment, the following options (unless
specified) assume that cruise will continue to be serviced from the Auckland CBD.



9.3 Option 1 - constrain Auckland's port to its current footprint

9.3.1 Overview

Option 1 is the “"Do Minimum" option and involves POAL remaining within its
current footprint at the existing site in the Waitemata Harbour. Establishing the
status quo is a critical part of our approach to understanding the opportunities
related to the future of Auckland's port. It provides a benchmark against which
all other options can be assessed and compared.

We have defined the “Do Minimum" option as the most realistic scenario for the
port in terms of how it would continue to operate in the future within its existing
physical parameters. It is important to note that the “Do-Minimum™ is not a “Do
Nothing"” approach. The expectation of the “Do-Minimum” option is that POAL
will continue to make investments that will promote improved productivity, and
repurpose its current activities, including their location within the footprint, to
get the best out of the site.

This footprint, as outlined in Figure 68, includes Fergusson Container Terminal,
Freyberg Wharf, Jellicoe Wharf, Bledisloe Wharf, Marsden Wharf and Captain
Cook Wharf. Option 1 allows for POAL to increase capacity and efficiency within
its current area through technological advances, but does not allow for any
expansion or land reclamation other than the areas that have already been
consented (See Appendix 14 for further details). This option assumes that all
trade types currently serviced (containers, multi-cargo and cruise) will all
continue to be serviced at this site for as long as is possible.

9.3.1.1 Containers

There is currently 32 hectares of land allocated to containers at the Fergusson
Terminal. POAL's manual straddle terminal system can produce a yard
productivity of approximately 28,000 TEU/ha/annum, which is generally in line
with expectations based on global manual straddle operations. Both an upgrade
of this operating system, and an increase in container terminal area by utilising
other existing terminals could increase yard productivity significantly.

Figure 68: Current POAL layout
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As discussed in Section 8.2.3, POAL plan to upgrade their yard handing system
initially to an autostrad system, and subsequently to an ASC system to increase
productivity over time. As outlined in our assumption, the ports capacity, based
on the assumed yard productivity ranges and a 43 hectare footprint, is between
1.7 and 2.7 million TEU/ha/annum for the autostrad system and between

1.9 and 2.9 million TEU/ha/annum for the ASC system.

Given these capacity measures, POAL would be able to meet container demand
in the short-term if it could achieve the high yard productivity rate outlined
above. If this productivity rate was achieved POAL would be able to meet its
container task in the medium-term, but would reach capacity before 2065 and
thus not be able to meet the trade task in the long-term.

9.3.1.2 General cargo

There are currently 14.25 hectares of land dedicated to multi-cargo across the
Bledisloe, Captain Cook and Marsden Wharves. The capacity of this current
footprint, based on our analysis is 282,620 CEU. Under Option 1, POAL cannot
expand its foot print and therefore are limited in their approaches to increase
multi-cargo capacity.



9.3.2 Short-term X

POAL could potentially meet its short-term container task of up to 2 million TEU
through investment in a new operating system in conjunction with the 3 hectare
consented reclamation at Fergusson Wharf. This scenario is dependent on it
achieving yard performance figures for yard systems that are substantially
above the present international benchmarks. POAL will not be able to meet its
short-term multi-cargo task under Option 1. Given the lack of multi-cargo
capacity levers available under this scenario the excess multi-cargo task would
need to be accommodated by another port.

9.3.3 Medium-term viability X

In the medium-term, POAL is unlikely to be able to meet its increasing container
trade task if constrained to its current footprint. This potential capacity
constraint could lead to some of Auckland's trade task needing to be relocated
to another North Island port. POAL's multi-cargo task would not be able to be
met in the medium-term.

9.3.4 Long-term viability X

The long-term container or multi-cargo tasks would not be able to be met if the
port is constrained to its current footprint. The inability to meet its long-term
trade task may have a material impact on the Auckland and wider New Zealand
economy due to limited capacity across all New Zealand ports and having to
transport the freight task across the longer distances will also result in
increased supply chain costs.

9.3.5 Summary and next steps

This option should be advanced to the CBA: Option 1 is not viable in the evenin
the short-term as it does not meet the capacity requirements associated with the
predicted future trade task. Despite this, Option 1 represents the status quo or
the "Do-Minimum” scenario and is included in the CBA as the base case against
which other options will be benchmarked and compared against.



9.4 Option 2 - downsize Auckland's port by
shifting operations to another location

9.4.1 Overview

Option 2 would involve downsizing the POAL footprint to make areas of current
port land available for alternative use. Downsizing the ports footprint would be
achieved by some trade task being relocated to other New Zealand ports.

Figure 69: Options for downsizing
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There are two potential options for downsizing the port, both of which would
keep port operations for individual trade types connected. The two options are,
as illustrated in Figure 69 above:

a. Downsize from the western boundary - Captain Cook, Marsden and
Bledisloe are made available for alternative use over time; or

b. Downsize from the eastern Boundary - Fergusson is made available for
alternative use.

The Eastern and Western sides of POAL have different purposes, as shown in
Figure 70, and as such, the implications of downsizing would be different for

each option. Downsizing from the centre of POAL is not considered to be a viable

option as it would segregate port activities and result in operational
inefficiencies.

Figure 70: Types of cargo by terminal (note that all of Freyberg would be configured for containers in
POAL's long-term plan)
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For the purposes of this assessment, relocation of trade types within the current
POAL footprint, for example, moving container operations to Bledisloe Wharf or
moving multi-cargo to the Fergusson Container terminal is not being considered.
This is due to the fact that enduring capacity constraints remain and the
associated costs of repurposing land is substantial.

9.4.1.1 Downsizing from the western boundary

Scenario A: Captain Cook, Marsden and Bledisloe Wharves are made
available for alternative use over time

Downsizing from the western boundary builds on Auckland Council's existing
Central Wharves Strategy,132 which recommended:

Marsden Wharf and Captain Cook Wharf to be made available for
alternative use

Captain Cook Wharf become a cruise terminal
Queens Wharf transition to become public space

Marsden Wharf to be removed creating increased berthing capacity at
Bledisloe and Captain Cook wharves.

1 Agenda and minutes of Auckland Development Committee, 12 February 2015.
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Historically, gentrification of the Auckland waterfront has developed from the
western side, including Wynyard Quarter, the Viaduct and Queens Wharf.
Figure 71 provides an indicative view of this downsizing option (although
determining final boundaries will require further analysis).

It is likely that if Bledisloe is made available for alternative use, both Captain
Cook and Marsden Wharves would also be made available in order to prevent
segregation of both public and port activities. This scenario assumes that if the
Central Wharves Strategy were progressed Captain Cook and Marsden Wharves
would be the first areas made available for alternative use in the short-term.
Bledisloe would be the next area made available but this would likely not take
effect until the medium-term.

Bledisloe Wharf covers a large area and hence has significant development
potential. Further analysis of land value and its implications are discussed in
more detail in the later CBA section.

Figure 71: Indicative view of downsizing from western boundary
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9.4.1.2 Scenario discussion

Assuming Captain Cook and Marsden are made available in the short-term,
POAL's general cargo terminal would be reduced to the 10.25 hectares at
Bledisloe. This would put POAL under immediate capacity pressure to handle
multi-cargo as the calculated terminal capacity of Bledisloe is less than the
current trade task. In order to address this capacity issue, POAL could develop
vertical infrastructure, or relocate the excess trade to another port.

As outlined in Section 8.4.4.2, the development of a five story carpark covering
one hectare could increase Bledisloe's capacity by 106,849 CEU to
approximately 389,479 CEU per annum. Under this scenario, the Port would
have capacity up until the medium-term. Given that Bledisloe would be
disestablished in the medium=term the feasibility of this would need to be further
investigated.

Moving into the medium-term, the loss of Bledisloe would mean that general
cargo would need to be relocated to another port or alternate location. In this
case, POAL's excess multi-cargo trade would need to be relocated to another
port.

In that case, POAL would exist as a container facility only, constrained to the
Fergusson Container Terminal and Freyberg Terminal and limited in capacity to
approximately between 2 - 3 million TEU. In isolation and constrained to its
current footprint, Fergusson would struggle to meet the medium and long-term
container tasks.

Berth space would also be an issue at Fergusson due to POAL's inability to
extend into the harbour under this scenario. Without extending the berths at
Fergusson, the port would likely not be able to accommodate the long-term
container fleet.

9.4.1.3 Downsizing from the eastern boundary
Scenario B: Fergusson Wharf is made available for alternate use

Downsizing from the Eastern boundary would see Fergusson made available for
further use. Figure 72 on the following page provides an indicative view of this
downsizing option (although determining final boundaries will require further
analysis):



Figure 72: Indicative view of downsizing from eastern boundary
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9.4.1.4 Scenario discussion

It is anticipated that there would be less demand for the land at Fergusson as it
is isolated from the natural clustering of waterfront public land to the west of
the port, and the CBD. Therefore, as a scenario for downsizing, it is likely to be
less appealing than the western boundary reclamation.

Under this scenario, as with Option 1, POAL would not be able to meet its full
short-term multi-cargo trade task on Bledisloe, Captain Cook and Marsden
Wharves with its current capacity. In order to accommodate this task, capacity
would need to be increased through levers such as vertical infrastructure.

In addition, making Fergusson available for alternative use would mean that
containers need to be relocated to another New Zealand port or alternate
location. Under this scenario, making the land at Fergusson available for
alternate use would effectively mean the end of container handling by POAL,
leaving it with just general cargo and cruise. The loss of this trade type may
have significant revenue implications for POAL, and a flow-on economic cost to
Auckland as a whole.

9.4.1.5 Downsizing scenario summary

In both of the above scenarios, POAL would need to give up at least one trade
type in order to make land available for alternate use. Both downsizing options
will require the relocation of at least one trade type to another port.

For the basis of the following analysis we have assumed that Scenario A would
be the downsizing option pursued.

9.4.2 Short-term viability v

Assuming that only Marsden and Captain Cook are handed over in the short-
term, POAL would be able to handle its short-term task to some extent, but will
become heavily pressured in terms of its automotive storage capacity, likely
resulting in the short-term need for vertical storage capability at Bledisloe. The
ability of POAL to handle a 2 million TEU container is dependent on the
implementation of a new yard system and higher than expected productivity
levels.

9.4.3 Medium-term viability

In the medium-term, POAL would not be able to meet its multi-cargo or
container task if Captain Cook, Marsden and Bledisloe were made available for
alternate use. This scenario would require all multi-cargo trade to be relocated
to another port. It is possible that Northport could handle some of Auckland's
medium-term general cargo trade task including automotive, notwithstanding
potential constraints due to its location, well away from the primary markets in
the Auckland vicinity.

9.4.4 Long-term viability

Downsizing would not be a viable option in the long-term. The excess multi-
cargo trade would not be able to be met by Northport or Port of Tauranga. In
addition, POAL would not be able to meet a projected 4 million TEU long-term
container trade task if constrained to either Fergusson or Bledisloe and as
discussed previously, Port of Tauranga does not have the capacity to
accommodate the excess long-term container task.

9.4.5 Conclusion

This option was not advanced to the CBA: Downsizing would result in POAL's
capacity being reduced and would require its multi-cargo trade task, or container
task to be relocated to another location. The long-term trade task could not be
met under this option due to potential long-term capacity constraints at both
Northport and Port of Tauranga which mean they could not handle both their
own growth and the excess POAL task. As this is unlikely to be a viable option in
the long-term it did not progress to the CBA phase.

X



9.5 Option 3 - relocate some or all volume/activity of Auckland's port

9.5.1 Overview 9.5.1.2 Multi-cargo
Option 3 involves POAL remaining within its current footprint in the Waitemata It is a possibility that POAL could relocate some of its multi-cargo trade to
Harbour and relocating volume/activity to other New Zealand ports when it Northport. As discussed in the Section 8.6, Northport has expressed interest in
reaches capacity triggers at this site. This option will be assessed in terms of the taking on some of Auckland's automotive trade task if required. Further analysis
feasibility of relocating some or all of POAL's trade types. As outlined in our would be required to determine how much of Auckland’s excess task it could
assumptions, Northport and Port of Tauranga are the only ports considered to be accommodate.
viable alternativ mm me of POAL's ex multi-car n
C;nbtaeir?etre& atives to accommodate some of POAL's excess multi-cargo and 9.5.2 Short-term viability »
9.5.1.1 Containers Relocating POAL's container and/or multi-cargo trade to other New Zealand

ports could be a viable option in the short-term. It may not be necessary though
In terms of containers, as discussed in Section 8.6, Port of Tauranga will have if, in line with Option 1, POAL invests in a new operating system and achieves
less capacity to accommodate POAL's excess trade task as its own trade task yard performance figures substantially above the present international
grows. Table 48 and Table 49 outline the medium and long-term combined benchmarks.
container capacity of the port and Port of Tauranga, based on the assumption . e s e v
that POAL's capacity is 2 million TEU. In this scenario, Port of Tauranga is 9.5.3 Medium-term viability

expected to have the capacity to accommodate POAL's excess container task for

- o - Relocating some of POAL's trade activity is a viable option throughout part of
most of the medium-term but would not have sufficient capacity to take on the

the medium-term. Port of Tauranga is expected to be able to accommodate

excess volume in a long-term 4 million+ TEU scenario. POAL's excess container trade until at least 2052. However, it is expected that
Table 48: Medium-term (2052) combined capacity (TEU) soon after this, the combined capacity of the two ports will not be enough to
_ Port of Tauranga Ports of Auckland ' accommodate the expected container trade tasks for both regions.
Capacity 3.4 million 2.0 million 5.4 million 9.5.4 Long-term viability X
Container Task 2.5 million 2.8 million 5.3 million Relocating POAL's excess trade task is not a viable long-term option as it is not
expected that Port of Tauranga and Northport would have the capacity to
Shortfall 0.9 million (0.8 million) 0.1 million accommodate POAL's excess container and general cargo tasks.
'Table 49: Long-term (2065) combined capacity (TEU) ‘ 9.5.5 Summary
_ Port of Tauranga Ports of Auckland This option is not advanced to the CBA: This option will not proceed to the CBA
Capacity 3.4 million 2.0 million 5.4 million phase as POAL's long-term trade task is not expected to be met under this
) o o o scenario. However, it should be noted that utilisation of both Port of Tauranga
Container Task 3.7 million 4.0 million 7.7 million and Northport could form part of a short to medium-term strategy for other
options.
Difference (0.3) million (2.0) million (2.3) million P

It is important to note, that even under a scenario where POAL is able to meet a
3 million TEU capacity there would still be a 1 million TEU shortfall that would not
be able to be met by Port of Tauranga in the long-term.



9.6 Option 4 - enable growth of Auckland's port
in its current location

9.6.1 Overview

Option 4 involves POAL expanding its footprint in the Waitemata Harbour in
order to accommodate growing trade volumes over the medium and long-term.
The level of expansion required to meet the long-term trade task is dependent on
the productivity of the land and berths (i.e. the technology being utilised and the
operating regime).

9.6.1.1 Containers

As discussed in Option 1, for containers it is most likely that POAL will adopt an
autostrad system in the short to medium-term and an ASC system in the long-
term. When considering the amount of additional land required to accommodate
POAL's trade task over time, there is a significant variance depending on
whether a low or high yard performance figure is adopted.

As outlined in the assumptions, the autostrad yard system is expected to
generate productivity of between 40,000 (low) and 51,200 (high)
TEU/ha/annum. The ASC system is expected to generate yard productivity of
between 45,000 (low) and 69,700 (high) TEU/ha/annum. Following this, Table
50 illustrates the estimated additional future land requirements over time:

Table 50: POAL additional land reclamation requirements

Additional Land

Required Terminal Area

In terms of determining container berth capacity, it is assumed that POAL's berth
productivity figures were in the range of 2,100 TEU/month.

This is well above industry benchmarks, with a global average of around 1,000
TEU/month. It should be noted that POAL is already performing well on this
metric at approximately 1,450 TEU/month. If this option is pursued, it is possible
that an additional berth could be constructed increasing the total number of
berths to six.

9.6.1.2 Multi-cargo

Based on our assumptions, we consider POAL's current capacity to be
approximately 282,620 CEU, and as such it is expected to start facing capacity
constraints in the short-term. In order to increase the multi-cargo terminal
capacity under Option 4, POAL can increase the terminal footprint. POAL's main
levers for doing this are through reclamation and building vertical infrastructure.
In Section 8.4.1 we presented a methodology for calculating the effect of
additional land on this capacity and determined based on the assumption that

1 ha of additional footprint would increase the terminal capacity by 21,372 CEU
to approximately 303,992 CEU.

We have used the above to assess the additional footprint required in the short,
medium and long-term to meet ports trade task.

Table 51: Implied additional land requirements

Required Additional Land
Terminal Area Needed
Short-term 386,500 103,880 ha 4.9 ha
Medium-term
Midpoint 2052 482,138 199,518 ha 9.3 ha
Long-term 612,500 329,880 ha 15.4 ha

Needed
Short-term Low 50 ha 7 ha
Auto Strad on 2 million
43ha High 31 ha O ha
Medium-term Low 70 ha 27 ha
Mid-point 2052 .-
2.8 million
Auto Strad on :
High
43ha ig 43 ha O ha
Long-term Low 89 ha 46 ha
ASC system on 4 million
43ha High 57 ha 14 ha




9.6.2 Short-term viability

POAL would be able to meet its short-term container trade task without needing
to expand its current container terminal footprint if yard technology is upgraded
and POAL achieves yard performance figures substantially above the present
international benchmarks. In the case that yard performance is not achieved, up
to 7 hectares of additional land could be needed. To meet the short-term
multi-cargo task, the Port would need to expand its footprint by 4.9 hectares.

This could be addressed through building a carpark which would result in no
short-term reclamation being required.

9.6.3 Medium-term viability v

POAL would be required to expand its current footprint in the medium-term
under both high and low ASC performance expectations. The table above shows
the mid-point in the medium-term period, at which point, low performance
expectations would require a 27 hectare expansion, and high performance would
be at total capacity.

In order to meet the medium-term multi-cargo task it is expected that over

9 hectares of additional terminal footprint would be required (based on the
medium-term mid-point). As in the short-term, this could all or partially be
vertical infrastructure. Further analysis would be required to determine the
optimal layout. Expansion of the ports footprint would therefore be required past
this point up until the long-term.

Overall, in the medium-term up to 36 hectares of additional footprint could be
required to meet the container and multi-cargo trade tasks.

9.6.4 Long-term viability

In order to meet the long-term container task, POAL could be required to expand
its current footprint by between 14 and 46 hectares. It is estimated that
although still heavily under pressure at the berth, the terminal could potentially
create enough new berth line under the 46 hectares expansion scenario to
manage berth capacity pressures. This might not be the case, however, if
adopting the high productivity figures which result in less expansion and
therefore create less potential for extended berth lengths.

In order to meet the multi-cargo long-term task it is estimated that 15 hectares
of additional land would be required. Overall, this means that up to 61 hectares
additional land could be required to meet the Port's long-term task.

9.6.5 Summary

This option was advanced to the CBA: This option could theoretically meet long-
term trade task with significant expansion of the ports footprint, which would
create capacity and potentially berth length. Therefore, Option 4 is progressed
to the CBA stage.



9.7 Option 5 - build a new port in a new location

9.7.1 Overview

As per the scope of this study, Option 5 is defined as a port being built in a new
location to accommodate the long-term trade task. This option assumes that all
port activity (with the exception for cruise, as discussed in Section 9.2.2) will be
moved from the current Waitemata Harbour location to a new location over a
period of time.

In order to determine new locations that had the ability to handle the long-term
trade task, we adopted the process outlined below:

Step 1: Identify potential new port sites (this involved looking at existing
port sites, previous port location study sites and identifying new port
sites).

Step 2: Assess the sites against basic initial physical viability criteria.
The physical viability rating was based only on the sites broad ability to
potentially support a port or expansion and did not consider cultural,
environmental or economic factors.

Step 3: Develop a short-list of locations based on the physical viability
criteria assessment to progress to the MCA phase.

Step 4: Assess short-list against the MCA which includes the
consideration of economic, environmental, social and cultural factors.

Step 5: Based on the findings and conclusions of the MCA, develop a
short-list of the top potential areas for a new port site to be assessed as
part of the CBA.

Figure 73 and Figure 74 below show the overall process for identifying the
potential new port sites for Option 5:

Figure 73: Assessment process for potential new sites
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Figure 74: Process for arriving at short-list
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9.7.1.1 Step 1: Identifying potential new port sites

Previous studies have considered potential new locations for a port. These
generally considered the geographic location, coastal geography, surrounding
ecology, hydrology and environmental impacts of potential port development at
various sites, at a reasonably high level. As part of the evaluation of Option 5 it
was prudent to reassess the findings of previous studies to see whether they are
still relevant. The studies we have looked at are as follows:

Development Plan for Auckland Report, POAL, 1989
Port development options for the Auckland Region, POAL, June 1999

Statement of Evidence of Stephen John Priestley for POAL, Hearing on
the Proposed Auckland Unitary Plan, 2014

In addition to the sites already identified, we undertook a ‘blue sky" approach to
identifying additional new potential port sites Figure 75 presents a map of all the
sites identified and assessed as part of this Port Future Study.

Whilst some of the long-list options might seem unworkable from certain
perspectives, it was an important step in this study to ensure that all theoretical
options were uncovered and reviewed.



Figure 75: Map of alternative potential port sites considered in this Port Future Study
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9.7.1.2 Step 2: Physical viability assessment

The next step was to provide an initial screening of each of the sites identified.
This was to ensure that a more thorough and detailed assessment could be
conducted on sites that offered greater potential, and fundamentally flawed
options could be discounted and removed early.

The longlist of potential sites were rated against a number of theoretical physical
viability criteria following the process outlined below in Figure 76 relating to
whether they could potentially support a port, and handle future expansion or
growth. The following factors were included in this assessment:

Theoretical spatial potential for shipping access
Natural water depth

Coastal processes

Natural land topography

Distance from existing primary land transport
Feasibility of land transport access

Distance from identified industrial concentration.

Figure 76: Process for assessing physical viability
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More detail on the assessment process and criteria can be found in Appendix 15.
Each site was then given an overall rating based on an assessment of each of the
physical viability criteria. The rating definitions were defined as in Figure 77
below:

Figure 77: Rating assessment for physical viability
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Green Amber Red
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9.7.1.3 Step 3: Physical viability criteria findings

Locations that were rated as red overall were discounted and removed from the
long-list.

A red rating overall was assigned due to the following reasons:
Poor transport access, requiring complex upgrades or connections
Poor natural depth that would require significant dredging

Poor shipping access where a challenging coastal environment would
make shipping potentially difficult

Long distances from industrial concentration.

Table 52 on the following page presents a summary of the red rated sites. A
detailed summary of the reasons that certain locations received a red rating can
be found in Appendix 16.



Table 52: Physical viability - red rated sites

Physical Viability

Overall
Status

# Site o 4 E‘: = g .

G e a 8§z 2¢ 5E& 3 a
e 0000000
5B Tapora, Kaipara Harbour ° ° o ° ° ° e
5C Shelly Beach, Kaipara Harbour e ° e ° e e o
7D Manukau Island Port, Clarks Beach ° e ° o o o o
8B Port Waikato, West Coast ° e e o e e e
9 Kawhia Harbour , West Coast e e e o o e e
11A  Te Haupa Island, Mahurangi o e ° o o ° o
12A Karepiro Bay (North-eastern Coastline) e e e e e e °
13A  Upper Harbour: Port Island (- ] (< ) (] O 0 0 0
13B Upper Waitemata Harbour e ° o ° ° ° °
14A Wairoa Bay (Central Eastern Coastline) e e ° e e e o
14B  Ponui Island Port (1999 and 2014) ©O 0 0 0 0 © O
17 Whakatane, Whakatane e e o e e e e

Locations that received amber and green statuses generally exhibited the
following characteristics:

Good natural depth without having to undertake significant amounts of
dredging

Good shipping access in terms of navigable feasibility and shipping
alignment

Good to average distance from transport connections

Good to average distance to industrial concentration.

Table 53 presents a summary of the green and amber rated sites. A detailed

summary of the reasons individual sites received amber and green ratings can be

found in Appendix 17.

Table 53: Physical viability - green and amber rated sites
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9.7.1.4

The MCA was a significant milestone in the Port Future Study. It provided a key
collaborative process to reduce a wide range of options, to a smaller number of
options for more detailed assessment. The below is a summary of the MCA
process and assessment outcomes.

Step 4: Multi criteria analysis

The MCA assessment criteria were developed in conjunction with the CWG. The
primary aim of the MCA was to assess potential options against a set of
consistent criteria in order to determine optimal outcomes. The criteria of the
MCA incorporate a diverse range of assessment criteria that is directly addresses
the problems derived from the ILM as defined in the Case for Change section.
Criteria was extensively developed and updated in collaboration with the CWG.
The criteria considered covered the areas detailed below.

1. Physical/ Operating Capacity: Ensuring that any port option can handle
future trade task is vital for Auckland to capitalise on potential growth.
Ensuring physical capacity and ability to accommodate future port
operations is critical. This criterion includes any geographical
constraints, ability to accommodate future vessels, shipping access and
navigable feasibility.

2. Economic/Cost: The broad economic implications including capital
expenditure requirements, and cost implications to the consumer and
supply chain. The criterion has a relatively small focus in the MCA; this is
due to the further detailed analysis to avoid double counting of the
assessment to be conducted in the CBA.

3. Social: This criterion examines Auckland's aspirations to be the world’s
most liveable city. The criteria have been developed to move towards
Auckland's aspirations including waterfront and land connectivity,
achieving best use of land, wider freight and transport implications,
recreational use of areas and attractiveness of Auckland for residents.

4. Cultural: This criterion assesses the potential impact to mana whenua
iwi and iwi values. If a new port location is considered, it is vital to
understand high level implications on the particular sites.

5. Environmental: The port activities have environmental impacts, this
criterion provides guidance on potential impacts to the environment,
including noise and light, coastal processes, marine/biological impacts.

Each criteria was assigned a score from 2 to -2, depending on the scale in which
they scored. The scores are based on a scale system, with more positive impacts
scoring 2, neutral impacts a O, and greater negative impacts scoring a 2.

The weighting of the each criteria was developed in conjunction with the CWG.
These weightings were also cross checked and developed with the ILM findings
initially established from the ILM workshops with the CWG. This provided a basis
to ensure that the MCA weightings align with the weighting of the problems
identified in the ILM workshop. The definitions of each score, their weighting and
the scale of assessment can be found in Appendix 9.

Each existing and potential new port site was assessed against the MCA criteria
scale and assigned a score. The weightings for each MCA criteria were then
applied also to each score. The scores were then aggregated and sites were
ranked based on the overall weighted scores they received, from highest score to
lowest.

Figure 78 below shows the rank of all the sites. A detailed breakdown of the
scores each site received for specific criteria can be found in Appendix 17.
Figure 78: MCA scores (weighted) total
footprint (Do Minimum Option)
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9.7.1.5 Step 5: Short-list identification

The MCA findings suggested that out of the long-list of sites the three highest
scoring potential areas for a new port to be developed, include:

1. Manukau - Central Manukau Harbour, Puhinui, Hikihiki
2. Western Firth of Thames - Kawakawa Bay, Waimango Point
3. Muriwai - North West Coast, Northwestern coastline

Muriwai Offshore Port

Muriwai 6A
6B

Ports of Auckland

1

Central Manukau Harbour @ Kawakawa Bay
o /’/’>ﬂ. @& Waimangu Point
Puhinui @ Hikihiki

(78,C,D,E)

9.7.2 Viability
9.7.2.1 Short-term viability X

Building a new port is not a viable option in the short-term due to the time it
takes to plan and build a new port.

9.7.2.2 Medium-term viability v

It is possible that a new port could be built the medium-term if planning and
consent processes begin in soon.

9.7.2.3 Long-term viability v

As per the scope of this study, Option 5 is defined as a new port being built in a
new location to accommodate the long-term trade task.

9.7.3 Conclusion

Proceed to CBA: Option 5 has highlighted a number of potential locations in
which a new port could be located to accommodate Auckland's long-term trade
task. The findings of the MCA highlighted three potential areas for a new port,
which will all proceed to the CBA.

9.8 Short-listed options

The following short-listed options were progressed to the CBA:

Option 1: Constrain the port to its current footprint - this “Do-Minimum”
option will form the base case against which all the other short-listed
options will be benchmarked and compared against.

Option 4: Enable growth of Auckland's Port in its current location

Option 5: Build a new Port in a new location - this option includes
building a new port in the following areas: Manukau, Western Firth of
Thames and Muriwai.

All of these options will be subject to further analysis in the CBA where the costs
and benefits for each of these options will be assessed quantitatively and
qualitatively and compared against each other. The results of the CBA will then
guide further decision-making by the CWG.
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10.1 Methodology adopted

The economic analysis technigue used to assess the short-listed options is a
Cost-Benefit Analysis (CBA).

CBA is a decision making tool that aims to assess the value of a project or
competing projects on a consistent basis. This is done by quantifying all costs
and benefits in monetary terms, where possible, and discounting them to a
common point in time to determine the net benefits of each project. An
economic CBA differs from a financial CBA in that it is performed from the view
point of society, whereas a financial CBA looks at only the financial impacts from
a project perspective.

CBA studies include both market and non-market impacts from an economic,
social and environmental perspective. Non-market impacts are not typically
included in economic impact studies as they are not transacted and therefore do
not contribute to economic activity. Where it is not possible to quantify or
monetise the benefits, they are assessed qualitatively (i.e. described).

10.1.1 General approach

One of the problematic issues surrounding CBA is that the value of non-market

impacts is difficult to measure as they cannot be observed in market transactions.

In a full-scale CBA, transport modelling and primary research would be
undertaken to derive the costings. However, as this study is intended to provide
an initial understanding of the scale and relativity of costs and benefits between
options, detailed transport modelling and primary research is outside the scope
of this CBA. If any of the options are to proceed, more detailed transport
modelling and primary research will need to be undertaken.

In view of these limitations, caution should be applied in the interpretation of the
CBA results presented in this study.

In general, in identifying the costs and benefits of this CBA, we have taken into
account the direct costs and benefits that will be incurred in each of the short-
listed options, as well as the third party impacts, on the surrounding areas and to
developers and freight operators. Where possible, we have monetised the costs
and benefits subject to assumptions and where we have not monetised costs and
benefits, we have undertaken a qualitative analysis of these impacts.

10.1.2 CBA timing

The UK Treasury suggests that the appraisal period of 60 years.133 The New
Zealand Treasury's suggested appraisal period is over the whole life of the

project, usually with a lifetime of 50 years.mAs this is a long-term study, a
timeframe of 100 years was used to assess the options.

10.1.3 Real prices and inflation

The numbers represented in the CBA are in real prices. Where prices are
expressed in pre-2016 values, we have used Statistics New Zealand's historical
CPlindex to convert the values to 2016 values.

10.1.4 Optimism bias

We have applied a 15% uplift to capital costs to reflect a contingency for
construction risk.135

10.1.5 Capacity and trigger points

The planning timeframes for Option Five (new port locations) were decided based
on when capacity points for the existing port would be reached and when a new
port would be required.

Based on varying growth rates, the timing varied for when certain volumes would
be reached. On this basis, we picked the following trigger points for the purposes
of the CBA timing for capital costs and land release:

133 UK Department of Transport (2014) Cost Benefit Analysis. Retrieved from:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/370854/
TAG_Unit_A1l.1_-_Cost_Benefit_Analysis_January2014.pdf

1 New Zealand Treasury (2015) Guide to Social Cost Benefit Analysis. Retrieved from:
http://www.treasury.govt.nz/publications/guidance/planning/costbenefitanalysis/qguide
135https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/42708
7/TAG_Unit_A1.2_-_Scheme_Costs_November2014.pdf



Option 1: 3 million TEU is when capacity of the port is reached without
further reclamation, apart from the reclamation already consented

Option 4: The physical limit we have applied for port capacity for POAL
on an expanded footprint is 4 million TEU, assuming that reclamation is
possible up to its physical limits

Option 5: The new port is assumed to be operational in tandem with the
current port site, when trade volumes reach 2.2 million TEU, and the old
port site ceases to be operational when 3 million TEU is reached. The
new port has a theoretical capacity of 10 million TEU.

We have applied a range of costs and benefits to the options to represent the best
and worst case scenario in terms of capacity and technology needed in terms of
capital investment to allow the port to meet the future trade task.

This has also given us a timeframe range for when the existing port may need to
be expanded, or a new port may need to be developed and when existing port
land could be released for development.

The CBA model is driven by TEU capacity based on the assumed growth rate of
2.9% with a 0.5% growth rate after 50 years. The planning and consenting
process for a new port is assumed to take up to five years, with construction
spanning 10 years. Analysis completed by Black Quay Consulting showed that
2.2 million TEU is the maximum capacity based on a 64,700 TEU/ha (high)
productivity rate that the Ports of Auckland can handle without further
significant capital investment, of approximately $1 billion to increase capacity
further (this includes terminal works, reclamation, dredging, berth works,
pavement works, drainage and services, consents and approvals).

The current port site can handle a TEU capacity of up to 2.2 million TEU (in
2044) without significant additional capital investment; however, in order for the
current port site to reach 3 million, approximately $1 billion of capital
investment is required. Option 1 is modelled on the basis that with higher
productivity rates per hectare and technology upgrades, the current port site's
capacity will be able to reach 3 million TEU (in 2055). Of the $1 billion capital
investment, the Auto-Strad to ASC upgrades will cost approximately

$160 million; therefore, the remainder spent on increasing the current port's
capacity will be a sunk cost that cannot be recovered when the new port is
constructed (i.e. reclamation, dredging, berth works, pavement works, drainage
and services, consents and approvals).

Based on the 2.9% growth rate, it is expected that 2.2 million TEU will be reached
in 2044, and 3 million TEU will be reached in 2055. If a 2.2 million TEU trigger
point is selected, then planning will start 15 years before 2044, in 2029. If a

3 million TEU trigger point is selected, then planning will start 15 years before
2055 in 2040. Currently, the CBA assumes a start date for planning and
construction of a new port in 2029, 15 years before the current port site
(Waitemata) reaches 2.2 million TEU capacity, in order to avoid the sunk cost of
investing a further $1 billion to increase capacity of the current port site to a
maximum of 3 million TEU.

In order to avoid the additional $1 billion capital costs, it is assumed that the Port
will start moving to the new Port site in 2044, when 2.2 million TEU is reached.
The new Port planning and development for Option 5 begins in 2029, 15 years
before 2044.

The main driver for ranking and NPV will be capital costs and the land use values
realised as all other factors (Revenue, Operating Costs and Freight Operating
Costs) remain the same, regardless of when the capital costs are incurred. The
trade-off between the increased capital costs due to an earlier construction date
and the additional benefit of land use value realised if land is made available
earlier, will ultimately determine the ranking between the top three options. If
the additional benefit of the new development at an earlier date is lower than the
additional capital costs to construct earlier, then the net value for Option 5 will
be lower, and vice versa.

If the planning for a new port was to start earlier than 2029, for example, with
planning starting in 2017 (the earliest possible start date for planning and design
process for a new port to start), for a period of five years and construction for a
new port beginning in 2022 for a period of 10 years (i.e. move in 2032). The
cost to construct would be higher when brought forward because of the discount
factors applied is higher in earlier years than later years. The impact of planning
for a new port starting in 2017 is shown in the tables below.

The impacts of an earlier move on land values are shown in the table below:

Table 54: Impact on Land Use Values and Wider Economic Benefits when Port is moved earlier

2044 Move Date 2032 Move Date

Land Use Values $1.62 $2.02
Wider Economic Benefits $0.13 $0.17



The Capital Costs have increased significantly for the new port sites as shown in
the table below:

Table 55: Impact on Capital Costs for new Port sites when Port is moved earlier

Component 2044 Move 2032 Move
i Date Date

Option 5A: Central Manukau Harbour -$4.06 -$5.46
Option 5B: Puhinui -$4.73 -$6.37
Option 5C: Hikihiki -$4.17 -$5.61
Option 5D: Western Firth of Thames - ) .

KamakawalBay $5.21 $7.00
Option 5E: Western Firth of Thames - ) .

Waimango Point 55.38 >7.24
Option 5F: Muriwai Offshore Port -$5.36 -$7.20
Option 5G: Muriwai North West Coast -$5.17 -$6.96

There is no change to the port construction costs for Options 1 and 4 because
there is no volume trigger for capital investment until 2.2 million TEU and

3 million TEU are reached, respectively. As a result, in comparison, it becomes
more costly to move the port earlier, thus changing the overall rankings of the
options, as shown below:

Table 56: Change in ranking of Options when Port is moved earlier

2044 Move Date 2032 Move Date

1 Option 5B: Puhinui Option 5B: Puhinui

2 Option 5C: Hikihiki Option 4: High Productivity

3 Ol 515 EEmiEl et Option 4: Low Productivity
Harbour

4 Option 4: High Productivity Option 1: Base Case

5 Option 4: Low Productivity Option 5C: Hikihiki

6 Option 1: Base Case Option 5A: Central Manukau

Harbour

The rank for the Hikihiki and Central Manukau Harbour port sites drop from three
to six and from two to five respectively. The higher capital costs incurred starting
from 2017 is not offset by the higher land use value realised in 2032 The
increase in land use value is approximately $400 million whereas capital costs
have increased significantly by approximately $1.4 billion. This is also due to the
fact that the discount factors applied for capital costs and land use values are
different, with a higher discount factor for capital costs and a lower discount
factor for land use value benefits.

10.1.5.1 Growth rates

We have applied a 2.9% CAGR for TEU volume growth until a peak of 4 million
TEU is reached, with growth rates slowing to 0.5% post the 4 million TEU peak.
Figure 79 below shows the growth in TEU volumes over the appraisal period.

Figure 79: TEU growth rate
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10.1.5.2 New port planning and construction timeframes

We have applied the following timeframes for timing for capital costs for new port
design and construction:

5 years for planning, consent and design
10 years for construction
Development Timeframes and Release of Land
The release of land has been phased as follows:

Phase 1: 5 hectares of land developed and released (GFA of
315,000 m?)

Phase 2: 14.375 hectares of land developed and released (GFA of
905,625 m?)

Phase 3: 14.375 hectares of land developed and released (GFA of
905,625 m?)

The land use mix across the land will consist of public and private greenspace,
retail, commercial and residential.

The construction for Phase 1 has been set to begin in the year after the port has
moved from the existing site. Construction for each phase is set to occur in
parallel with public land release, except for Phase 1 which is set to occur six years
before the release of any land to the public. The take up for land is estimated to
be 0.97 hectares per annum based on market demand, current annual take up
rates and the percentage share that the land release will represent in the market.

10.2 Land valuation

10.2.1 Ports of Auckland land value

The land valuation analysis was undertaken by JLL based on the following
assumptions:

Total land area of 75 hectares.

The total developable area of the total land area is set at 45%, or
approximately 34.1 hectares based on benchmark analysis completed by
Jasmax.

The undeveloped land value is estimated to be $1,400 per m2.

The developed land value is estimated to be $5,500 per m2 with an
annual growth rate of 3% per annum. This is based on land sales on the
periphery of the CBD that are similar which has sold for between $4,000
to $6,000 per m2.

It is possible that the land value realised will vary depending on the supply and
demand conditions of the market at the time is released. As the supply of land in
the proposed development is of such a large scale, it is also possible that this
might reduce the developed land value as prices fall as supply of land increases.

10.2.2 Wider economic benefits - agglomeration

We have applied a 12% land use uplift to reflect the net positive agglomeration
benefits overall accruing to Option 5 where the existing port land is redeveloped.

The effective density measure was used to determine the 12% uplift, whereby the
benefits of agglomeration will accrue to the redeveloped port site as it will add
workers to the CBD which increases the effective density of businesses in the
CBD. On the other hand, since we assume a fixed total number of workers within
the region, there must be a reduction in workers elsewhere. Businesses in those
regions, more specifically, the new port sites will now have lower effective density
and there will be agglomeration dis-benefits. Overall, for this study, it is assumed
that the redevelopment will move workers from less dense to more dense
locations, thus generating net positive agglomeration benefits overall. Using this
methodology, for a similar urban renewal project of an existing port site in
Australia, the value of the uplift turned out to be 12% uplift on land value
benefits.

For this study, this uplift is likely to overestimate or underestimate the net
benefits of agglomeration for all the sites due to the different characteristics of
each site. More detailed demographic modelling should be undertaken to
determine the true net positive agglomeration benefits for each of the sites.



10.3 Discount rates

Discounting converts the dollar value of costs and benefits received in different
time periods to present value. On this basis, the value of a future dollar is worth
less than a dollar today. The value of future dollars relative to current dollars is
expressed in terms of a discount rate and is usually expressed as a percentage
rate for a period of one year.

There are two main methods for determining discount rates. The first method
treats the discount rate as the rate of return an investor would expect from
different opportunities that have equal risk. The second approach treats the
discount rate as the change in value of consumption in different periods.

The first method of the rate of return represents the opportunity cost of capital
which reflects the rate of return the capital must return to investors in order for
them to invest,

The second method reflects a time preference for consumption where the
discount rate is determined when the time preference of consumption is equal to
the opportunity cost of capital.

These two approaches look at the discount rate through different perspectives,
that of the investor and that of the consumer. Often times, these two approaches
do not equate so there is a question on which approach should be used. The
approach taken would depend on the type of infrastructure project. Therefore, we
have chosen the discount rate based on the type of project this represents.

For example, the social opportunity cost rate of discount is the rate that reduces
the net present value of the best alternative private use of the funds to zero. This
is similar to a rate of return approach except that it takes into account the
particular investments that would be displaced. This means that the social
opportunity cost largely reflects the cost in financial market terms. This is an
approach which takes into account what ‘similar’ projects would provide in
returns if undertaken in the private sector. If this discount rate is used then this
project would not displace higher value private sector projects. The social
opportunity cost rate determines the “efficient” allocation of resources between
the public and private sectors.

The choice of discount rate is a crucial determinant of the value of the project.
The New Zealand Treasury adopts a real discount rate of 8% (as at 30 April 2016)
which reflects the cost of capital for the Crown (an estimate of the expected
return from alternative investments in the private sector, since that is likely to be
a good proxy for the Crown's cost of capital. Whereas the UK Treasury uses a
lower discount rate that it identifies as the ‘social time preference rate'.

The social time preference rate is the value society attaches to the present as
opposed to, future consumption. It is based on comparisons of utility across
different points in time or different generations.

We have applied a range of discount rates for the purposes of sensitivity testing.

The main basis for our chosen discount rates was based on guidance from the UK
Treasury's Green Book, which has provided guidance on the appropriate discount
rates to be applied depending on the project’s timeframe, in particular, very long

term projects (beyond 30 years), the main rationale for applying a lower discount
rate, being the uncertainty about the future. This uncertainty can be shown to

cause declining discount rates over time. **Table 57 shows the range of discount
rates that are applicable to the respective appraisal periods. Based on this table,
we have selected a discount rate of 2.5%.

Table 57: UK Treasury Green Book discount rates137

Years from current .
Discount rate

year
0-30 3.50%
31-75 3.00%
76-125 2.50%
126-200 2.00%
201-300 1.50%
301 and over 1.00%

For the sensitivity testing, we ran scenarios based on a 6% discount rate based on
NZTA's recommended approach, with a higher discount rate of 8% recommended

by the New Zealand Treasury.138

13 UK Treasury (2011) The Green Book: Appraisal and Evaluation in Central Government.

Retrieved from:
e UK Treasury (2011) The Green Book: Appraisal and Evaluation in Central Government.

Retrieved from:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/220541/
green_book_complete.pdf.

18 New Zealand Treasury (2008) Public Sector Discount Rates for Cost Benefit Analysis.
Retrieved from:



The New Zealand Treasury recommended discount rate is based on projects with
a life span of a maximum of 50 years. However, the longer appraisal period
adopted for this study means that using the New Zealand Treasury discount rate
of 8% will result in lower present values, compared to using a lower discount rate
of 2.5% as recommended by the UK Treasury. Note also that when the discount
rate is higher, future costs and benefits count for less; a high discount rate
favours projects with benefits that accrue early. On the other hand, lower
discount rates encourage investors to adopt projects that offer returns at distant
dates. When a project gives rise to a string of negative and positive net benefits
over time, the issue is whether it is worth bearing the negative flows (costs) in
order to reap the positive flows (benefits) at other time periods.

http://www.treasury.govt.nz/publications/guidance/planning/costbenefitanalysis/discount
rates/discount-rates-jul08.pdf



10.4

Approach to identifying costs and benefits

The first step in conducting the appraisal was gathering data and identifying the costs and benefits. Key inputs to the CBA include the following costs and benefits, as identified in Table 58 below:

Table 58: Costs and benefits

Proposed Use

Benefits

Direct
Impacts

Costs

Transport infrastructure

Freight operators

Transport users

Land use benefits

Land use costs

Indirect Impacts

Wider economic benefits (WEBs)

Environment

Social Impacts

Cultural Impacts

Quantitative / Qualitative
Assessment

Quantitative

Quantitative

Quantitative

Quantitative

Qualitative

Quantitative

Quantitative and Qualitative

Quantitative

Qualitative

Qualitative

Qualitative

Option 1 (Port remains on current footprint
including consented reclamation (can reach 2-3
million TEU))

Existing Port
Port revenues

Port operating costs

Costs of additional road and rail infrastructure to
meet the trade task up until 3 million TEU trade
task

Cost to freight operators of meeting the additional
trade task up until 3 million TEU trade task

The impact of congestion from additional trucks on
the road to meet the 3 million TEU trade task

Not applicable

Qualitative discussion of impact of intensified port
operations on surrounding residential areas;
opportunity cost of land at Port (alternate land use)

Not applicable as there is no displacement or
changes in effective density

The impact on the environment of port operations
for the 2 million TEU trade task

Impact on liveability, employment, public access,
recreational use, and community health and
wellbeing as a result of port staying where it is.

Impact on Iwi of Port remaining at the current site

Option 4 (Port expands footprint with significant
reclamation to be a 4 million TEU terminal)

Existing Port
Port revenues

Port operating costs, capital costs for expanding
the ports footprint

Costs of additional road and rail infrastructure to
meet the 4 million TEU trade task

Cost to freight operators of meeting the additional
trade task up until 4 million TEU

The impact of congestion from additional trucks on
the road to meet the 2 million TEU trade task

Not applicable

Qualitative discussion of impact of intensified port
operations on surrounding residential areas;
opportunity cost of land at Port (alternate land use)

Not applicable as there is no displacement or
changes in effective density

The impact on the environment of port operations
for the 4 million TEU trade task

Impact on liveability, employment, public access,
recreational use, and community health and
wellbeing as a result of port staying where it is and
expanding.

Impact on Iwi of Port remaining at the current site
and expanding operations

Option 5 (Port moves to a new location - 5a:
Manukau; 5b: Western Firth of Thames; 5c:
Muriwai)

New Port
Port revenues

Port operating cost, capital costs of acquiring land
for new port site and construction of new port
infrastructure

Cost of additional road and rail infrastructure to
meet the future long-term trade task

Cost to freight operators of meeting the future
trade long-term trade task from new port location

The impact of congestion from additional trucks on
the road to meet future long-term trade task and
the impact of congestion from new residents and
workers commuting to and from the redeveloped

port site

Land value of the old port site in highest and best
use

The cost of preparing the land at the existing port
site for development and the costs of new
developments (i.e. residential or commercial)

Agglomeration impacts - the impact of economic
density at new port site and from redevelopment at
previous port site

The impact on the environment of a new port in the
new location

Impact on liveability, employment, public access,
recreational use, and community health and
wellbeing at both new port site and existing port
site, as a result of port moving to a new location.

Impact on Iwi of Port moving from current site and
impacts on Iwi of constructing a new port at each
of the sites



10.5 Methodology for inputs

10.5.1
The TEU volume that travels by domestic landside freight is 54% of the 2015
trade task based on data from the Freight Information Gathering System study

published by the Ministry of Transport.139 The rail and road split for the TEU is
also available and is 11% and 89% respectively, with a view to increasing the rail
percentage to 30% over the medium-term. We have applied an escalation

percentage to rail to get to 30% by 2019.140

Domestic freight volumes

The freight operating costs for both modes are calculated based on those
percentage splits for the whole 100 year period of the CBA.

10.5.2

This CBA only covers the cost of moving freight landside via road and rail. A
qualitative discussion on the impact on shippers in section 10.5.4.

Freight operating costs

10.5.2.1 Road freight operating costs

In order to determine the impact moving the port would have on freight costs, we
have used the following variables to drive costs for road transport of freight:

Total distance travelled (km) by origin-destination to specified regions.141

Number of TEU transported to specific regions each year (based on TEU
volume and percentage splits for landside road movements for specific

regions) provided in the 2009 Beca report.142

The following methodology for calculating the total cost is documented in Section
10.5.

e This is based on data from the Freight Information Gathering System and Container
Handling Statistics by the Ministry of Transport - Ministry of Transport (2015) Freight
Information Gathering System and Container Handling Statistics July 2014 - June 2015.
Retrieved from: http://www.transport.govt.nz/assets/Uploads/Sea/Documents/FIGS-June-
2015.pdf.

140 Ports of Auckland (2015) Statement of Corporate Intent for the period from 1 July
2015 to 30 June 2018. Retrieved from: http://www.poal.co.nz/media-
publications/Documents/Statement%200f%20Corporate%20Intent%201%20July%202015%
20t0%2030%20June%202018.pdf.

141 Beca (2009) Truck movement and access time research for Ports of Auckland.
1 Beca (2009) Truck movement and access time research for Ports of Auckland.

Table 59: Methodology for road freight costs

TEU Landside
movements

Distance
travelled (km)
by origin-
destination

Total distance
travelled (km)
by respective
TEU volumes

Unit cost per
TEU per km

(3)143

Methodology

The Freight Information Gathering System study by the Ministry
of Transport showed the percentage of landside TEU
movements as 54% of all TEU volume.

The 2009 Beca report showed the percentage of landside
movements by region. Based on this percentage, and the total
landside movements for TEU, we were able to break down the
TEU volumes by region.

As specific origin-destination data was not available, we used an
estimate point within each region to map the start to finish
distance for each of the sites to determine the average distance
for each site.

The average distance for each site was then multiplied by the
respective TEU volumes for each region to determine the total
distance travelled (km) by origin-destination.

The Ministry of Transport has applied a minimum breakeven
cost for any road haulage operator that carts freight (road and
rail) between $3.00 and $4.00 per km travelled in 2011."**
The UNISA Ports Study report applied this value to determine
freight operating costs, with a 0.5% fuel adjustment factor to
come to a cost of $3.68.

We used a unit cost per TEU per km of $3.94 (adjusted for
inflation).

1 Ministry of Transport, 2011 Freight Charge Comparison Report, July 2011); UNISA
2012 Ports Study report.

144

The Ministry of Transport has applied a minimum breakeven cost for any road haulage
operator that carts freight (road and rail) between $3.00 and $4.00 per km travelled. The
methodology for reaching this price was through discussions with various freight and
logistics companies who provided a range of pricing and offerings. This study questioned a
total of eight large and mid-sized cartage contractors. The fuel pricing adjustment is
labelled Fuel Adjustment Factor (FAF). The FAF's ranged from +0.5% - 9.8%.


http://www.transport.govt.nz/assets/Uploads/Sea/Documents/FIGS-June-2015.pdf
http://www.transport.govt.nz/assets/Uploads/Sea/Documents/FIGS-June-2015.pdf
http://www.poal.co.nz/media-publications/Documents/Statement%20of%20Corporate%20Intent%201%20July%202015%20to%2030%20June%202018.pdf
http://www.poal.co.nz/media-publications/Documents/Statement%20of%20Corporate%20Intent%201%20July%202015%20to%2030%20June%202018.pdf
http://www.poal.co.nz/media-publications/Documents/Statement%20of%20Corporate%20Intent%201%20July%202015%20to%2030%20June%202018.pdf

10.5.2.2

The 2009 Beca report showed freight travelling by trucks to the following
regions:

Origin-destination data

Table 60: Percentage of TEU travelling to regions

) :
Assumed point within the region WA S e TG o

the region
North Albany 8%
West Te Atatu Peninsula 9%
East Howick, East Tamaki 7%
Central Auckland CBD 3%
Tl = Wellington 9%

Based on the regions specified by Beca, we have assumed points within each of

the regions to determine the origin-destination distance for each of the port sites.

10.5.2.3

For rail, there are a number of methodologies to estimate rail costs. Bolland

(2009)145 analysed the variable, semi-variable and fixed costs of KiwiRail's freight
operations, and estimated the short and long-run marginal costs by line of
business. The short-run marginal cost includes appropriate variable costs and
some semi-variable costs, whereas the long-run marginal cost includes all costs
except the cost of capital.

Rail freight costs

Bolland estimated that the short-run marginal cost of rail freight for the year
ended June 2009 was between $0.10 and $0.15 per net tonne-km for the
majority of lines, with a long-run marginal cost of around $0.20. For the year to
June 2009, the average freight rate is $0.072 per net tonne-km.

19 Bolland, J (2009) Independent Advice on the Economic Costs and Benefits of Rail
Freight, a confidential report to the Ministry of Transport.

For our estimates of rail freight costs, we have used KiwiRail's freight revenue as
an indication of rail freight costs. KiwiRail recorded $434 million in freight
revenue for the year 2014/15 and 4.516 million net tonne-km travelled.

This provides an estimated cost of $96.10 per net tonne-km."*®In order to get the
cost per TEU, we divided KiwiRail's revenue by the recorded TEU movements by
rail movements nationally (330,495 TEU from FIGS Study by the Ministry of

Transportm). This provided us with a unit cost for rail of $1,318 per TEU.

As we did not have access to origin-destination data for rail movements of TEU
volumes, we have had to assume a fixed cost per TEU for all the options. This cost
is then driven by the volume of TEU moved. Therefore, it is likely that rail freight
cost is underestimated or overestimated based on the different distances between
all port sites.

10.5.3 Value of time and congestion costs

The freight operator costs are underestimated as they are based solely on
distance. The freight operator cost does not reflect the true value of time or
increasing congestion on the network. The cost of congestion will be discussed
gualitatively in the CBA results.

The number of truck movements is driven by the volume of TEU that will have to
be transported. Therefore, as truck movements increase, it is expected that this
will put additional strain on current network capacity

As a whole, the cost of congestion will depend on the capacity of the network
that freight will mostly travel on. The more capacity the network has, the less
congestion cost there will be as a result of freight road movements increasing.

The network congestion impact will also have flow on impacts on reliability for
freight operators, who will not be able to estimate accurately the time to port
gate or freight destinations as increased congestion will mean that travel time
estimations become less reliable.

" Kiwi Rail Group (2015) Kiwi Rail Annual Report 2015.

e Freight Information Gathering System and Container Handling Statistics by the Ministry
of Transport - Ministry of Transport (2015) Freight Information Gathering System and
Container Handling Statistics July 2014 - June 2015. Retrieved from:
http://www.transport.govt.nz/assets/Uploads/Sea/Documents/FIGS-June-2015.pdf


http://www.transport.govt.nz/assets/Uploads/Sea/Documents/FIGS-June-2015.pdf

As each of the sites will have different truck movements based on the different
volumes and as they will all be travelling on different networks, there is no one
uniform congestion cost that can be applied across all the options. Congestion
costs therefore are highly dependent on the following factors:

Distance between respective port site and final freight destinations

Freight volume transported dependent on trade volumes capacity at
each respective site

Capacity of existing networks for each specific port site that freight will
travel on.

In order to accurately calculate the congestion costs for all options, detailed
transport modelling as well as network capacity modelling will need to be
undertaken.

10.5.4 Supply chain cost implications of East vs West
Coast shipping

The new port sites within the Manukau Harbour are located on the West Coast of
New Zealand; there is an associated supply chain cost for shipping companies as
aresult of the new port site being on the West Coast instead of where it is
currently located on the East Coast.

We have provided a high-level analysis on the estimated additional costs that
building a West Coast port will impose on shipping companies. The extra shipping
costs have been calculated using the following inputs and assumptions.

These costs are not modelled within the CBA, however are discussed in this
section qualitatively, with some indicative costs estimates. As the distance from
the current port site would vary for all new port sites regardless of whether they
are located, and as any trade volume overflow (beyond the 3 million TEU capacity
and 4 million TEU capacity for Option 1 and 4 respectively) will be redirected to
other existing ports, it is likely that there will be supply chain cost implications for
all of the options (current and new port sites) and not only for the Manukau port
sites.

As this analysis only looks at East Coast vs West Coast, it would be misleading to
include these in the CBA without also including the supply chain cost implications
for all other options.

10.5.4.1 Inputs
Inputs used for this analysis includes:
Vessel movement data by cargo type from Ports of Auckland
Average daily operating costs by vessel type from Black Quay Consulting

High level shipping route lengths (in days) from EY analysis and desktop
research.

10.5.4.2

For the purposes of this analysis, the following assumptions were adopted:

Assumption

The size of vessels will not change, therefore, the multi-cargo or TEU
carried per vessel or ship will remain constant.

Onehunga Port in the Manukau harbour has been used as the proxy
destination for a Manukau port in Option 5.

Growth in the number of vessels and ships are directly linked to TEU and
multi-cargo growth rates.

Proportion of vessels that carry TEUs and multi-cargo remains constant
throughout the appraisal period of 100 years.

10.5.4.3

We calculated the additional cost based on the difference in days of travel for a
range of vessels to two destinations - the base case being the current Ports of
Auckland site and the other destination being the proxy site of Onehunga Port
within the Manukau Harbour.

Methodology

In this analysis we have used data obtained from POAL, this data sets out where
all vessels have moved to and from for 2015. During the data cleaning process all
internal port ship movements were filtered out as well as passenger cruise ships
movements, this produced a total of 1,717 ship movements to analyse
(departures only to avoid double-counting). It was also noted that during this
process there were many incomplete data sets (approximately 33% after initial
filtering). This is from POAL not recording where some ships have arrived from or
their next destination. These have been pro-rated based on vessel type and the
number of extra days taken to travel to the Manukau port based on the known
data.



In order to project the number of vessels from 2015 onwards, the vessels were
classified according to the type of cargo carried - TEU or multi-cargo. The drivers
for the growth in the number of vessels used were TEU and multi-cargo volume
growth over the course of the appraisal period for the CBA.

The cost of the additional distance is calculated as an average daily operating
cost by vessel type multiplied by the number of additional days that each vessel
would require if it was travelling to the West Coast as opposed to the current port
site.

The additional number of days per vessel based on movement data was calculated
as the difference between the number of days of travel for the current shipping
route and the number of days of travel for the new shipping routes to the
Manukau Harbour. The additional number of days was then multiplied by the
average daily operating costs by vessel type and the number of vessels in that
period to give an annual supply chain cost for the additional number of days for
all vessels. This was then summed up as a total cost (after discounting at 2.5%) to
be a total NPV of approximately $363 million for the period after the new port is
operational, which is estimated in the model to be from 2044 onwards.

The additional cost to shippers from a port move from the East to the West Coast
is insufficient to exchange the CBA rankings between the existing Waitemata site
and the new port in the Manukau. As stated earlier, corresponding analysis has
not been carried out for the Western Firth of Thames and Muriwai options. We
recommend that further detailed technical work be undertaken to determine the
exact magnitude of cost impacts for shipping lines.

10.5.5 Capital costs
The capital costs inputs covers the following:

Cost of port infrastructure investment to enable the port to meet the
required trade task for each option.

Cost of transport infrastructure investment required to enable the port
to meet the required trade task for each option.

10.5.5.1

Black Quay Consulting undertook analysis for cost estimates. These estimates
were based on projects of a similar scale.

Port infrastructure costs

The capital expenditure for each option was based on either the needed
infrastructure upgrades to meet the trade task or for constructing a new port for
the new sites.

The costs included:
Consulting and design
Approvals or consenting
Reclamation

Infrastructure needed for the port structure and for access (caisson,
bridges, pavement and drainage)

Dredging

Terminal works
Berth

Tug berths and slips.

For the existing port site, capital costs took into account the amount of
investment needed for new technology (for example, Auto-Strad or ASC systems)
and for Option 4, the additional cost of reclamation.

The new port sites differed in the amount of reclamation needed and dredging
required for the construction of a new port.



10.5.5.2 Transport infrastructure costs

Indicative transport infrastructure costs were provided by Aurecon. The costs for
each of the location are provided in below:

Table 61: Indicative transport infrastructure costs148

Indicative Indicative

Site location General Comments Rail Cost Road Cost
($m) (Sm)

This is based on upgrades to the
port area and sidings and
improvements to the Westfield
junction a third main at Wiri.
The indicative road costs
include upgrades from SH16 to
the port. This does not include
full grade separation of the link 200 250
to the port. As the freight task
grows, any overflow volumes
will be shipped from elsewhere,
hence the full upgrade may
actually not need to occur. It is
more likely that the upgrade
may be required for Option 4.

Option 1: Base
case

With the freight task increasing
generally, some of the increase
in costs includes the addition of
a fourth main between Wiri and

Option 4: Expand Westfield to accommodate the

port footprint increase in freight associated
with inland ports, including a
grade separation of Westfield.
This could incur an additional
$500 million in rail costs.

700 300

1 Refer Appendix 19 for full description of transport costs for each of the options and
sites.

Site location

Option 5a: Central
Manukau Harbour

Option 5b: Puhinui
Manukau Harbour

Option 5c: Hikihiki,
Manukau Harbour

Indicative
General Comments Rail Cost
$m)

Alignment over water landing

on the Mangere Headland just

north of the Airport. Then the

route could join the any

proposed Airport Link in the 400
vicinity of Ascot Road. The rail

route could turn to the east and

link up to the existing track in

the KiwiRail Southdown Yard.

Alignment over water possibly
landing on the Otaimako Creek
flat just east of the Airport.
Route may join a proposed
Airport Link parallel to Puhinui
Road. The rail route could join
the NIMT at Puhinui Station.
Puhinui to Westfield junction
could require a third track. The
route is over a wildlife refuge.

250

This is similar to Puhinui but

with additional over-water

structures. The site could also 250
use the route for the Central

Manukau Harbour site

Indicative
Road Cost
($m)

250

200

200



Indicative Indicative Indicative Indicative
Rail Cost Road Cost Site location General Comments Rail Cost Road Cost
($m) ($m) $m) ($m)

General Comments

Site location

The site is situated south east
of Auckland, just off the
Raukura Point. A major obstacle
is the vertical alignment north
of Mataitai Forest. Traversing
this, the line could run on a

The site is located at the north
western foothill of Waitakere
Range. A tunnel may be
required to allow the alignment
to join the existing North
Auckland Line at Waimauku.

gg\f\:gl?aig Bay relatively flat area of the 500 300 Option 5g: Muriwai Other existing infrastructure
Papakura / Clevedon Valley. The North Wes.t Coast " works could be required, 500 300
link could join the NIMT at including (but not limited to):
Takanini Area and on to the Waitakere Tunnel upgrade,
Westfield junction where the implementation of Southdown
proposed third track would be Line, possible double tracking of
required. Onehunga Line. Depending on
volumes a fourth main line may
This option is similar to the be required.
Kawakawa Bay site with
Option 5e: additional tunnel under the 10.5.6 Operating revenue
Waimango Point, Orere Point Range. Duplication 1,000 400
Thames of East Coast Main Trunk may POAL's revenue for operations has been calculated based on estimated revenue
be required for Western Firth of per unit of TEU revenue and revenue per tonne of multi-cargo.
Thames sites. The numbers for 2015 are actual revenue numbers based on 2015 volumes. The
The site is located at the north revenue per TEU and per tonne are calculated based on 2015 numbers using a
. . 70% TEU and 30% multi-cargo split. The forecast numbers for revenue are driven
western foqthl!ls of Waltakgre by growth in TEU and multi-cargo volumes that is expected for each of the
Range. Aninclined tunnel is :
. . options.
required to allow the alignment
to join the existing North For Option 1, port revenues are capped at when 3 million TEU is reached and for
Option 5f: Muriwai Auckland Line at Waimauku. In Option 4, port revenues are capped at when 4 million TEU is reached. For Option
’ order for this option to work, 700 400 5, operating revenue will grow as TEU volumes grow up to the capacity of

Offshore

other infrastructure works could
be required, which included:
Waitakere Tunnel upgrade,
implementation of Southdown
Line, double tracking of
Onehunga Line

10 million TEU.



10.5.7

POAL's operating costs has been calculated based on an estimated cost per unit
of TEU revenue and cost per tonne of multi-cargo.

Operating cost

The numbers for 2015 are actual revenue numbers based on 2015 volumes. The
cost per TEU and per tonne are calculated based on 2015 numbers using a

70% TEU and 30% multi-cargo split. The forecast numbers for revenue are driven
by growth in TEU and multi-cargo volumes that is expected for each of the
options.

For Option 1, operating costs are capped at 3 million TEU is reached and for
Option 4, operating costs are capped at 4 million TEU is reached. For Option 5,
operating costs will grow as TEU volumes grow up to the capacity of 10 million
TEU.

10.5.8

The maintenance costs were provided by Black Quay. The maintenance costs
depend on the maritime environment within which each port operates. Therefore,
some sites have higher maintenance costs than others. The main driver for
maintenance costs is the amount of maintenance dredging required to maintain
the necessary depth for the port to operate at each of their sites.

10.5.9

A report was commissioned from JLL to provide an indication of the value of the
land associated with the existing POAL based port, assuming the land could be
developed in an alternative use in the future.

Maintenance costs

Land use values

The following assumptions have been applied to the derivation of land value:

Total land holding - based on 75 hectares, with a useable, developable
area of 33.75 hectares.

Development infrastructure costs, including private and public
development costs.

The ongoing value of the net land area suitable for intensive
development. This is linked to development intensity typically measured
through gross floor area (GFA) potential

The land value growth assumptions over the total development time
horizon.

The applicable discount rate which should apply to relevant cashflows.

The methodology for calculating land use values are documented in Table 62

below:

Table 62: Methodology for land valuation

Variable Methodology

Undeveloped land
value

End value of
developable land
and growth rates

Growth rate for end
value of developable
land

Yield of the site

Annual uptake of
floor area across the
site

JLL have adopted a value of $1,400 per m? for the full
75 hectare site

JLL has adopted a value of $5,500 per m? for developed
land, based on current sales of between $4,000 and
$6,000 per m? for similar sites on the periphery of the
CBD.

This is based on a Floor Area Ratio (FAR) of 1:6.1
provided by Jasmax, whose analysis is influenced by the
proposed Auckland Council Unitary Plan and the densities
cited.

The growth rate adopted for the end value is a key
determinant of value for the site. JLL adopted a 3% long-
term growth rate for land values in the Auckland CBD,
based on long-term growth rate of commercial land values
in the Auckland CBD.

It is possible that the release of the land in the future
might have an impact on the total supply of land in
Auckland and thus affect market values, especially if
there is existing capacity in the property market when the
land is released.

Jasmax have undertaken several benchmarking exercises
and their analysis suggests a net yield of 34.1 hectares
(45% of the total site of 75 hectares).

No land use mix has been provided as this will ultimately
depend on how the site is master planned, which is
outside the scope of this study.

JLL's analysis concludes that total annual absorption of
0.97 hectares per annum, based on a FAR of 1:6.1. This
is based on uptake for commercial land as a percentage of
total commercial absorption in the Auckland CBD and
residential absorption across the total Auckland
residential market.



Variable Methodology

Development costs

for the site This value is based on CBRE's 2013 report on indicative
(including roads and  alternative use land value analysis for the port of
demolition and $251.7 million.

clearance)

Private development

This value is estimated to be $834.50 per m2.
costs

10.5.10 Gross floor area

The total Gross Floor Area (GFA) for the existing Ports of Auckland site is based
on the following assumptions:

Total developable area of 33.75 hectares

Average building height of 30 metres based on analysis by Jasmax on
height allowed based on protected view shafts

Average floor to ceiling height of 3.5 metres.
These assumptions underpin a total GFA of 2.162 million m2.

Based on the development timeframes, the GFA for each phase of land release
are as follows:

Phase 1: 315,000 m2
Phase 2: 905,625 m?2
Phase 3: 905,625 m?2

10.5.11 Land acquisition for new port sites

The new port sites require the acquisition of land within the respective areas. The

methodology for calculating the cost is set out below.

10.5.11.1 Manukau area

The preliminary estimates for acquiring land and seabed in the Manukau area are:

Seabed acquisition for new port development: provisional sum of
$50 million.

The estimated land side area needed to enable the new port
development is approximately 50 hectares. This area will then be utilised
as part of the new ports infrastructure. The cost of acquiring the land is
estimated to be $200 per m2. The land side cost of acquisition is a total
of $100 million.

Additional land will be required for expanded infrastructure to service
the new port. This is estimated to be within 40 to 50 hectares at a cost
of around $300 - $400 per m2, this reflects a total cost of approximately
$160 million.

The total land acquisition cost for sites within the Manukau area are
approximately $310 million.

10.5.11.2 Western Firth of Thames and Muriwai areas

Seabed acquisition for new port development: provisional sum of
$50 million.

The estimated land side area needed to enable the new port
development is approximately 50 hectares.

The land in the Western Firth of Thames would be rural land,
with an associated cost of $25 to $35 per m?, contributing to a
total cost of approximately $15 million.

A similar cost for land in Muriwai has been applied, contributing
to a total cost of approximately $15 million.

Additional land in both Western Firth of Thames and Muriwai will be
required for expanded infrastructure to service the new port. This is
estimated to be within 40 to 50 hectares at a cost of around $25 to $35
per m2, this reflects a total cost of approximately $15 million.

The total land acquisition cost for sites within the Western Firth of Thames and
Muriwai area are approximately $80 million.



10.5.12  Sensitivity testing 10.6 Cost benefit analysis assumptions for

We ran scenarios based on a range of growth rates: options
2.3% This section sets out the assumptions for all the short-listed options that were
> 9% applied to the CBA modelling. Estimates of the costs and benefits of the short-
’ listed options are based on information and assumptions as listed in in Appendix
5.0% 19.
We also ran scenarios based on a range of discount rates: 10.6.1 Option 1
2.5% (UK Treasury) The following CBA assumptions apply to Option 1:
6.0% (NZTA) 1. Capital costs - As no further reclamation is allowed, the capital costs

8.0% (New Zealand Treasury) T)nly r;elate.ttoI tecr;nology upgrades and therefore, Option 1 has the
owest capital costs.

2. Port Operations:

a. Port Revenues - The revenues of the port in Option 1 will
continue to grow as trade volumes grow until the port reaches
maximum capacity at 3 million TEU. Revenue growth therefore
does not grow post 3 million TEU peak. The loss of revenue to
the port as a result of not being able to handle the overflow is
considered an opportunity cost.

b. Port Operating Costs - The operating costs of the port in
Option 1 grows as trade volumes grow until the port reaches
maximum capacity at 3 million TEU. Operating costs growth
therefore does not grow post the 3 million TEU peak.

3. Costs to Freight Operators - The cost to freight operators are driven by
trade volumes and the assumed fixed distance travelled between the
port site and assumed destination points. As Auckland's demand for
goods may exceed the 3 million TEU, it is assumed that the overflow TEU
will be handled by other existing ports in New Zealand. Therefore, freight
operators will face an increased cost of transporting the trade volumes
to Auckland from other existing ports.

4. Land Use Value - As the port continues to operate at the Waitemata site,
there is no alternative land use being realised at that site. Therefore,
there is no land use value realisation of the existing port site or wider
economic benefits applied to Option 1.



10.6.2

Option 4

The following CBA assumptions apply to Option 4:

1.

Capital Costs - The capital costs for Option 4 encompass the additional
reclamation needed and technology upgrades to enable the port to meet
the 4 million TEU trade task. The capital costs differ depending on the
level of productivity that the port is able to achieve. With a higher
productivity rate, lesser reclamation is needed thus resulting in lower
capital costs. If port productivity is lower, additional reclamation will be
required, thus resulting in higher capital costs. In the CBA, two
productivity states will be modelled, 40,000 TEU/ha per annum and
60,000+ TEU/ha per annum.

Port Operations:

a. Port Revenues - The revenues of the port in Option 4 will
continue to grow as trade volumes grow until the port reaches
maximum capacity at 4 million TEU. Revenue growth therefore
does not grow post 4 million TEU peak. The loss of revenue to
the port as a result of not being able to handle the overflow is
considered an opportunity cost.

b. Port Operating Costs - The operating costs of the port in
Option 4 grows as trade volumes grow until the port reaches
maximum capacity at 4 million TEU. Operating costs growth
therefore does not grow post the 4 million TEU peak.

Costs to Freight Operators - The cost to freight operators are driven by
trade volumes and the assumed fixed distance travelled between the
port site and assumed destination points. As Auckland's demand for
goods may exceed 4 million TEU, it is assumed that the overflow TEU will
be handled by other existing ports in New Zealand. Therefore, freight
operators will face an increased cost of transporting the trade volumes
to Auckland from other existing ports.

Land Use Value - as the port continues to operate at the Waitemata site,
there is no alternative land use being realised at that site. Therefore,
there is no land use value realisation of the existing port site or wider
economic benefits applied to Option 4.

10.6.3

Option 5

The following CBA assumptions apply to Option 5:

1.

Capital Costs - The capital costs for Option 5 encompass the costs of
building a new port in each of the specific sites and the transport
infrastructure required to service the new port. The capital costs differ
for all the sites because of the natural characteristics that are unique to
each site and the location of where the sites are based. This has
implications for the following aspects of the capital costs:

a. Port Infrastructure - The natural depth at each site has
implications for the amount of dredging required, the coastal
environment also has implications for the amount of protection
infrastructure required for the new ports.

b. Transport Infrastructure - The location of the port site from
existing infrastructure, and whether the port is offshore or land
based has implications for the amount of transport
infrastructure needed. The surrounding terrain for each site
also has implications for any new transport links that need to be
built and the complexity of this construction.

Port Revenues - The revenues of the port in Option 5 will continue to
grow as trade volumes grow until the port reaches maximum capacity at
10 million TEU.

Port Operating Costs - The operating costs of the port in Option 5
grows as trade volumes grow until the port reaches maximum capacity
at 10 million TEU.

Costs to Freight Operators - The cost to freight operators are driven by
trade volumes and the assumed fixed distance travelled between the
specific port site and assumed destination points. As the new port is able
to handle a trade task of up to 10 million TEU, there is no overflow that
will need to be taken by other existing ports, thus lowering freight
operator cost.

Land Use Value - The realised land value across all sites are the same.
As the port will have moved its operations from the existing port site to
the new port location, the value of the land at Waitemata Harbour will be
redeveloped. The land use value takes into account the:



a. Initial sale of the port land as super lots to be developed
b. The development costs phased over three periods

c. The value realised from sale of developed lots over three
periods.

Wider Economic Benefits - The wider economic benefits from agglomeration for
all sites is assumed to be the same. As the land has been redeveloped, the
effective density at the CBD will have increased thus leading to agglomeration
benefits; this benefit is netted off against the dis-benefit to businesses whose
effective densities are affected by workers moving to the CBD. The uplift
percentage that we have applied across land values post-land release to the
market is 12% based on similar urban renewal projects in Australia.

Further demographic testing should be undertaken for each of the specific port
sites to determine the true uplift factor for each of the site. The characteristics of
whether the new site is industrial or rural will have an impact on the size of this
factor

10.6.3.1

There are three potential sites under the Manukau option.

Manukau

Figure 80: Manukau
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Option 5A: Central Manukau Harbour (Site 7A)

This site proposed for the central Manukau Harbour which is located east of
Puponga Point and adjacent the offshore margin of Karore Bank within the
Purakau Channel. This location would be an reclaimed island in the middle of the
harbour. The central site option requires a 9 km causeway to the port
reclamation, and it is located on the Karore Bank adjacent to the main harbour
channel. Due to proximity to the second runway, future flight paths would need to
be taken into account.

Option 5B: Puhinui (Site 7B)

Site 7B located immediately south of Auckland Airport and Wairoa Island,
straddles lower regions of the Papakura Channel, Waokauri Creek, and Puhinui
Creek within the inner Manukau Harbour. This site was considered in the 1989,
1999 and 2014 studies of potential port locations. Theses studies noted the
excellent connectivity to all infrastructure and good proximity to the exisiting
industrial area. Issues highlighted included potenially difficult harbour access due
to the sandbar, significant maintenance dredging, high energy coastline and
potential issues with its proximity to the airport.

Option 5C: Hikihiki (Site 7C)

Site 7C is located within the Papakura Channel west of the Hikihiki Bank. This is a
blue sky site that would be located against the Hikihiki bank and would be
accessed through the channel basin. The site would be offshore and would need
to be accessed via a bridge. This location would require significant dredging to for
the shipping channel to be maintained.



10.6.3.2

There are two sites that are being considered within the Western Firth of Thames
area; Waimango Point and Kawakawa Bay. The actual name for site 15A is
Waimango Point and Waimangu Point is a historical typographical error.

Western Firth of Thames

Figure 81: Western Firth of Thames
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Both sites would require transport access to be developed around the Hunua
ranges and would likely be linked to Auckland through the Clevedon Valley.

Option 5D: Kawakawa Bay (Site 14C)

Kawakawa Bay is located below Chamberlins Island and was looked at in the 1999
study. This site would be an offshore port which is connected to the mainland by a
6km long bridge. There would be limited dredging required at this site but would
require substantial protective infrastructure.

Option 5E: Waimango Point (Site 15A)

Waimango Point is located just 10 km southeast of Kawakawa Bay. This is a blue
sky location which would be accessed via shipping routes to the east of
Chamberlins Island. This site would be an offshore port which could either be
reclaimed from the coastline or seperated as an island.

10.6.3.3

The Muriwai option includes two potential sites for offshore ports.

Figure 82: Muriwai
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Option 5F: Muriwai Offshore Port (Site 6A)

This site, highlighted in purple in the above diagram, would be an offshore port
located 7km from Muriwai. This site was assessed as part of the 1999 study

which noted wave swells frequently reached 4 metres, with 11metre swells
expected in extreme events.

Option 5G: Muriwai North West Coast (Site 6B)

This site, highlighted in blue in the above diagram, would also be an offshore port.

It is expected that there is deep water approximately 2km offshore near a small
island.



10.7 Overview of CBA results

The top five ranked options for the CBA are as follows:
Table 63: Ranked CBA by net value

Cumulative Net

Value (NPV - $
o]11[Te]p))
1 Option 5B: Puhinui -$30.67
2 Option 5C: Hikihiki -$32.48
3 Option 5A: Central Manukau Harbour -$32.67
4 Option 4: High Productivity -$33.26
5 Option 4: Low Productivity -$33.39

The ranking is based on options ranked by the lowest net loss across the appraisal
period. The option with the highest cumulative net loss is Option 5: Muriwai North
West Coast with a net loss of $50.73 billion.

Option 1 is ranked number six with a net loss of $33.41 billion. The variance
between Options 1and the top five options range between $2.6 billion to
$150 million.

Table 64: Comparison of the top five options to the do-minimum option

Cumulative Net

Option Value (NPV - $
billion)
1 Option 5B: Puhinui $2.74
2 Option 5C: Hikihiki $0.93
3 Option 5A: Central Manukau Harbour $0.74
4 Option 4: High Productivity $0.15
5 Option 4: Low Productivity $0.02

For Option 5, the higher capital and operating costs compared to Option 1 has
been offset by higher Port operating surpluses, lower freight operating costs and
the realised land value from redevelopment at the Waitemata site.

For Option 4, the higher capital and operating costs compared to Option 1 has
been offset by higher port revenues and lower freight operating costs due to less
trade overflow having to travel to Auckland from other existing ports, thus there
is a lesser volume travelling a lesser distance. The next stage of assessment is to
compare the quantifiable economic, environmental, social, and cultural
implications of each of the short-listed options. The cost benefit analysis
guantifies options on a real basis to determine the costs and benefits associated
with the option. Each option will be compared against the Option 1 as the do-
minimum scenario where applicable.



10.7.1 Overall quantitative analysis

This section presents the results of the CBA analysis, including monetised and non-monetised costs and benefits of each option. Using the methodology discussed in Section 11.5, we have estimated the monetary costs and benefits associated with the short-
listed options. Some costs and benefits are not able to be quantified and consequently a qualitative assessment has been undertaken for each option to demonstrate the full range and scale of costs and benefits. The NPV for all the options are summarised in
table below:

Table 65: CBA of the short-listed options

Option 4 Option 5

Option 1 Reclaim more Move to a new port location

Base Case - Do minimum
Component Option 5A Option 5B Option 5C Option 5D Option 5E Option 5F Option 5E

Western Firth of Western Firth of
Puhinui Hikihiki Thames - Kawakawa | Thames - Waimango
Bay Point

High Productivity | Low Productivity | cantral Manukau
Harbour

Muriwai Offshore Muriwai North West
Port Coast

Port Revenues $16.40 $18.38 $18.38 $19.06 $19.06 $19.06 $19.06 $19.06 $19.06 $19.06
Land Use Values $0.00 $0.00 $0.00 $1.62 $1.62 $1.62 $1.62 $1.62 $1.62 $1.62

Wider Economic . . .

Benefits™® Not applicable Not applicable Not applicable $0.13 $0.13 $0.13 $0.13 $0.13 $0.13 $0.13

Port Capital Costs -$0.59 -$1.23 -$1.37 -$4.06 -$4.73 -$4.17 -$5.21 -$5.38 -$5.36 -$5.17
Port Operating Costs -$12.56 -$14.08 -$14.08 -$14.61 -$14.77 -$14.69 -$14.61 -$14.61 -$14.60 -$14.60
g%setr;ct’oirse'ght -$36.67 -$36.32 -$36.32 -$34.81 -$31.98 -$34.43 -$45.07 -$48.41 -$50.17 -$51.64
Total Net Value

(with no Wider -$33.41 -$33.26 -$33.39 -$32.55 -$30.55 -$32.35 -$44.07 -$47.59 -$49.32 -$50.61

Economic Benefits)

Total Net Value
(with Wider -$33.41 -$33.26 -$33.39 -$32.67 -$30.67 -$32.48 -$44.07 -$47.59 -$49.32 -$50.61

Economic Benefits)

Rank (Wl‘th no W!der 6 4 5 3 1 2 7 8 9 10
Economic Benefits)

Rank (with Wider 6 4 5 3 1 2 7 8 9 10
Economic Benefits)

If the port remains in the If the port remains in the There is expected to be a significant positive impact for Auckland if the existing port land was redeveloped as a high quality mixed use environment
Waitemata Harbour in Waitemata Harbour in long-term, including residential use and open space, with improved access to the water's edge. This would allow Auckland to maximise the highest value land use for
long-term, the highest the highest value for the land is the waterfront land, and provide commercial growth opportunities.
value for the land is unlikely to be realised given that it For all Option 5 sites, building a new port in a different location will lead to the port land being returned for redevelopment. This would increase
Toga Tt of unlikely to be realised is located on a prime city opportunities for recreational access to and use of the CBD Waterfront and remove current constraints relating to the use of shipping lanes and ship
dermaes Tl Use given that it is located on waterfront area that is already berthage. Opportunities for changes in land use, development of the harbour waterfront space and creation of new public spaces create amenity
o e P SRS prime city waterfront area largely gentrified. There will be an enhancement opportunities within the CBD waterfront.
that is already largely increased negative impact
e fgr. ports gentrified. There will be a compared to Option 1 on the
remaining in and foorms f ; .
A negative impact on the quality of urban form and design
expanding |n.|ts quality of urban form and for Auckland as the port
UL el design for Auckland as a operations and footprint grows
growing city that has with additional reclamation.
emphasis around its
waterfront.

1 This is a 12% uplift applied to developed land value to reflect agglomeration benefits accruing to the urban renewal of the existing port site owing to increased effective density.



Component

Environmental
Impacts

Option 1
Base Case - Do minimum

No change to coastal
processes as port
maintains the same
footprint.

Impact on Auckland
Harbour traffic will remain
the same, albeit with an
increased number of
vessels, however at a
constrained footprint, will
not increase by a degree
readily quantifiable

No additional impact on
marine ecology

No material change in
carbon footprint is
anticipated if the port
remains within its current
physical footprint without
any change to operational
capacity. However, should
operational efficiencies be
achieved and throughput
increase, a steady
increase in carbon
footprint over time is
anticipated.

Increased noise effects
may occur in line with
throughput increases and
in particular additional
machinery, equipment
and truck movements.
Constraining the port to
its existing physical
footprint would confine
the light spill effects to
the current footprint, on
the assumption that no
additional light sources
and no change to the

location and orientation of

the existing light source(s)
within the existing Port
would be required.

Option 4

Reclaim more

High Productivity | Low Productivity

The reclamation is unlikely to
impact on coastal processes to
any extent, since it does not
encroach out into the main
channel and since the foreshore is
already highly modified by various
reclamations and jetties.

The increased throughput
handled in Option 4 impacts on
the carbon footprint of the port.
Increased noise effects may occur
in line with Port expansion, the
proximity of any expanded
footprint to residential areas will
determine the scale and potential
of noise impacts. There will also
be associated noise and probably
congestion impacts along key
transport corridors.

Increased light spill may occur
subject to the location and
orientation of any reclamation.

Option 5

Move to a new port location

Option 5A

Option 5B Option 5C
Central Manukau Puhinui Hikihiki
Harbour
The building of a new port in the Central Manukau Harbour is
not expected to have major impacts on sediment transport.
However Puhinui and Hikihiki will be more likely to cause
large changes to circulation, currents and consequent
sediment transport.
A reduction in carbon footprint may be achieved subject to
the location of a new Port within the harbour and proximity
to land. If a new port can be located without the need for a
substantial causeway, the carbon footprint would be less
than expanding the existing port footprint.
A new site within the harbour located close to land would see
a reduction in carbon footprint and have a lower overall
carbon footprint in comparison to other options. A new port
located in Central Manukau Harbour would see an increased
carbon footprint compared to Puhinui and Hikihiki, but would
be less than the Western Firth of Thames and Muriwai
options.
Any significant environmental benefits in the CBD need to be
offset by environmental impact at the proposed alternative
sites

Western Firth of
Thames - Kawakawa | Thames - Waimango

Option 5D Option 5E

Western Firth of

Bay Point

A new Port in the Western Firth of
Thames would result in an increased
carbon footprint. Whilst accessible to
SH1 and the south and east of the
North Island, the travel distance from
SH1 to the port landside activities
increases the carbon footprint. Whilst
the increase is not as high as the
Muriwai option, it represents a
material increase from the Manukau
and the existing site options.

Given the relatively quiet rural nature
of this location the change in noise
environment will be noticeable. There
are a number of residences along the
coastline that may be impacted by the
change in noise environment, subject
to the location of the port and the
landside activities

The existing night time environment
would also change with the presence
of a 24 hour operating port,
associated landside activities and
causeway all creating a potential night
time illumination into the sky and
adjacent viewpoints.

Any significant environmental benefits
in the CBD need to be offset by
environmental impact at the proposed
alternative sites

Option 5F Option 5E
Muriwai Offshore Muriwai North West
Port Coast

This option will have the greatest
increase in carbon footprint given its
distance from industrial centres where
freight travels to and from existing
motorway links.

As Muriwai is a relatively rural location,
there will be a significant change in the
noise impact in the area and along the
transport route.

There are also likely to be significant
visual effects of increased traffic and
access infrastructure (earthworks, road
and rail) through Huapai/Kumeu which
is an attractive rural landscape.
Although population figures are
currently low in this area, further
residential growth is expected, but of a
character to reinforce and enhance the
rural characteristics.

The existing night time environment
would also change with the presence of
a 24 hour operating port, associated
landside activities and causeway all
creating a potential night time
illumination into the sky and adjacent
viewpoints.



Option 4 Option 5

Option 1 Reclaim more Move to a new port location
Base Case - Do minimum
Component

Option 5A

Option 5B Option 5C Option 5D Option 5E Option 5F Option 5E

Western Firth of Western Firth of
Thames - Kawakawa | Thames - Waimango

High Productivity | Low Productivity Muriwai Offshore | Muriwai North West

Port Coast

SR LRy BUhini S
Harbour

Congestion Impacts

Social Impacts

For Option 1, as TEU
volumes are capped at 3
million, the main
congestion impact will be
on the overflow of freight
volumes that need to
travel to Auckland thus
placing strain on other
networks outside of
Auckland. This might
result in a large cost if the
capacities of those

networks are less than the

forecasted increase in
freight movements.

Opportunities for
enhanced public access to
the waterfront and
recreation opportunities
are constrained should
the port remain in its
current location albeit
within its existing
footprint.

If the port remained
where it was there would
be significantly less
opportunity for Auckland
to make its waterfront
more accessible to the
population for
recreational activities

The increased number of truck
movements for Option 4 will put
strain on the network and will
require extensive upgrades /
investment (taken into account in
the capital costs for transport
infrastructure) which may not pay
off if the trade volumes are
capped at 4 million TEU (i.e. the
marginal gain in trade volume
transported is minimal and will
reduce based on capacity limits
when compared to the significant
marginal cost of transport
investment to expand capacity on
the network).

In addition, any trade overflow
that is now travelling from other
port locations to Auckland will
place additional strain on other
networks outside of Auckland.
This might result in a large cost if
the capacities of those networks
are less than the forecasted
increase in freight movements.

Expanding the ports footprint
would have significant impact on
the Auckland population and city.
The existing footprint would
increase further reducing
opportunities for public access to
and use of the waterfront.
Increased use of the shipping
lanes would occur alongside
expansion with impacts on
recreational uses of the water
space within the harbour and
could potentially constrain and

reduce recreational opportunities.

Potential increased conflict
between commercial and
recreational use of the harbour.

The freight movements at the Manukau sites will place strain
on the surrounding networks on which freight will travel. As
the capacities of the networks are unknown, the cost of
increased freight movements on this network cannot be
calculated.

If there is no spare capacity, this will result in upgrades to
existing transport infrastructure (part of which is taken into
account in the capital costs for transport infrastructure). The
costs will be less if there is spare capacity in the network.

As trade volumes in the new port scenario are not capped, it
is likely that any investment in transport infrastructure will
be justified if it can increase reliability for freight operators
in terms of time savings.

Building a new port in the Manukau area has wider
implications for increased economic activity in the area,
including increasing business activity and demand for
commercial/industrial land and to a smaller degree of
residential surrounding the area.

As the area surrounding the proposed sites is largely zoned
industrial, building a new port in the area is unlikely to have
the same adverse effects on community and social amenity
as the other options would have.

Bay Point

The freight movements at the Western
Firth of Thames sites will place strain
on the surrounding networks on which
freight will travel.

As the capacities of the networks are
unknown, the cost of increased freight
movements on this network cannot be
calculated. The costs will be less if
there is spare capacity in the network.
If there is no spare capacity, this will
result in upgrades to existing transport
infrastructure (part of which is taken
into account in the capital costs for
transport infrastructure).

As trade volumes in the new port
scenario are not capped, it is likely
that any investment in transport
infrastructure will be justified if it can
increase reliability for freight
operators in terms of time savings.

The social impacts of a new port within
the Western Firth of Thames would
need to be comprehensively assessed
as part of a Social impact Assessment,
should this option be carried forward
for further evaluation. The effect on
amenity of communities that overlook
the proposed site and those who are
affected by the rail and road access
corridors through the Clevedon valley
would need to be a key focus of any
assessment.

This assessment should also include
the impact on recreational
opportunities within the harbour and
how the port location might impact
existing access to and use of the
coast. In addition, community
aspirations around the use and
protection of the Western Firth of
Thames and the Clevedon Valley, both
coastal and landside and community
and stakeholder values associated
with the area of impact would need to
be defined and considered. The area
of social impact is expected to be
relatively stretched given the length of
the new access corridor and the
communities located along the route.

The freight movements at the Muriwai
sites will place strain on the
surrounding networks on which freight
will travel.

As the capacities of the networks are
unknown, the cost of increased freight
movements on this network cannot be
calculated. The costs will be less if there
is spare capacity in the network.

If there is no spare capacity, this will
result in upgrades to existing transport
infrastructure (part of which is taken
into account in the capital costs for
transport infrastructure).

As trade volumes in the new port
scenario are not capped, it is likely that
any investment in transport
infrastructure will be justified if it can
increase reliability for freight operators
in terms of time savings.

There will be associated adverse social
impacts of the new port at Muriwai on
the amenity of communities that
overlook the proposed site, and the
impact on recreational opportunities on
the water and along the Muriwai
beachfront.

Despite the area being sparsely
population, it is a highly popular
destination for Aucklanders and visitors
and a new port in this location might
impact existing access to and use of the
coast and community aspirations
around the use and protection of
Muriwai beach, both coastal and
landside and community and
stakeholder values associated with the
area of impact. This will need to be
further defined and considered in a
more detailed Social Impact
Assessment study.



Component

Cultural Impacts

Option 1
Base Case - Do minimum

The Crown'’s acquisition of
title to the foreshore and
harbour for the port
undermined the
rangatiratanga of mana
whenua iwi and negatively
impacted upon their
ability to contribute to city
developments in
appropriate and
meaningful ways.

The main developments of
interest were the
reclamations which have
prevented mana whenua
iwi from returning
intermittently to their
traditional areas around
the port site and from
actively retaining an
association with their
wider rohe.

There remain outstanding
Treaty of Waitangi
guestions concerning title,
foreshore and harbour
management and the
appropriate recognition of
rights and responsibilities
stemming from the
interests and relationships
held by mana whenua iwi.
Resolving these questions
are extant matters for
consideration as part of
the Waitemata harbour
settlements.

Option 4

Reclaim more

High Productivity | Low Productivity

Reclamations in the past have
prevented mana whenua iwi from
returning intermittently to their
traditional areas around the port
site and from actively retaining an
association with their wider rohe.
The proposed additional
reclamation under this option
would only increase the degree of
alienation experienced by mana
whenua iwi to the existing site
and wider area.

Option 5

Move to a new port location

Option 5A

Option 5B Option 5C
Central Manukau

Harbour Puhinui Hikihiki
Auckland Council identifies at least 17 mana whenua groups
who may hold differing interests and relationships in the

Manukau harbour.

There remain outstanding Treaty of Waitangi questions
concerning title, foreshore and harbour management and the
appropriate recognition of rights and responsibilities
stemming from the interests and relationships held by mana
whenua iwi. Resolving these questions are extant matters for
consideration as part of the extant Manukau harbour
settlements.

There is no definitive list of the extent to which each mana
whenua group holds mana whenua in the Manukau harbour
and to what areas. This identification process takes significant
time and most usually occurs as part of the Treaty Settlement
process with the Crown.

It is possible that any future settlement in the Manukau will

include elements of co-management and co-governance, for
example with respect to elements such as water quality and
decision making powers.

Large public infrastructure projects in the Manukau have
negatively impacted on taonga species in the harbour and the
mana and kaitiakitanga of mana whenua iwi. It is against this
background that mana whenua support for options across the
Manukau has been low.

A full Cultural Impact Assessment is required should any of
these sites progress.

Option 5D Option 5E

Western Firth of Western Firth of

Thames - Kawakawa | Thames - Waimango

Bay Point

There are a number of mana whenua iwi
who hold interests in the Hauraki Gulf
and would consider themselves affected
by a new port being built in the Western
Firth of Thames including the members
of the Marutuahu confederation of iwi
and Waikato Tainui.

No Deed of Settlement has been
executed in regard to the Firth of
Thames or with the Hauraki Collective
yet. Any future settlement negotiations
could include co-management and
co-governance over the Firth of Thames
and/or co-ownership interests in the
proposed sites.

The Hauraki Gulf area holds significant
historical, cultural and spiritual meaning
for tangata whenua within the area. The
proposed Western Firth of Thames sites
will have an impact on the tangata
whenua relationship with the Hauraki
Gulf. This impact will require

consideration by the Hauraki Gulf Forum.

The proposed Waimango Point location
is in close proximity to an area of high
Maori conservation value, cultural
significance which is one of the few
areas of Maori land ownership in this
area. A land bridge may mitigate this
impact however reclamation is unlikely
to be supported by mana whenua iwi or
the local Maori land owners.

Impacts on commercial and non-
commercial fisheries activities will need
further exploration.

Some of the mana whenua iwi in this
area are open to having a discussion
about the building of a new port
provided they are involved in the design,
implementation and governance of the
process over time.

A full Cultural Impact Assessment is
required should any of these sites
progress.

Option 5F Option 5E

Muriwai North West
Coast

Muriwai Offshore
Port

Muriwai is of significant importance for
mana whenua iwi that hold interests and
relationships to this area.

Mana whenua iwi continue to exercise
kaitiaktitanga over this area. For example
mana whenua iwi continue to contest the
road designation placed over Muriwai
beach and the impact that this
designation has on shellfish reproduction
and local wildlife.

The creation of a new port will need to
consider the impacts upon the ability of
the mana whenua iwi to continue to
exercise kaitiakitanga.

The ability to gather food from the area
may also be impacted which would
diminish the standing and mana of the
mana whenua iwi.

Important tribal taonga are still being
found in the Muriwai beach area (a kauri
waka was rediscovered in 2009 at Muriwai
beach)

A full Cultural Impact Assessment is
required should this site progress.



The figure below summarises the NPV for all the options over the 100 year model period. The CBA results are presented in Net Present Value (NPV) using a real discount rate of 2.5%.

Figure 83: NPV for all Options
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In comparison to Option 1, the options that are returning the highest benefits compared to the base case are the options in
the Manukau - Option 5A, B and C. This reflects the port dealing with a higher trade volume than in the base case. There is a
higher cost for these options because of the cost of constructing a new port and the associated transport infrastructure.
There is a freight operating cost saving for the Manukau options as well due to the more favourable distance to freight
destinations when compared to the port site. Within the Manukau options, although Puhinui and Hikihiki have higher benefits
than Central Manukau Harbour, in the long run, these ports will be more expensive to operate due to the amount of
maintenance dredging required each year.

Building a port in the Western Firth of Thames and Muriwai compare poorly to the Option 1, due to the higher freight
operating costs, driven by the less favourable distance when compared to the other sites (POAL and Manukau). The cost of
constructing a port and associated transport infrastructure is also higher for these options due to the natural environment
and terrain of the sites.

m Port Capital Costs m Port Operating Costs m Cost to Freight Operators

The realised land value and wider economic benefits from Option 5 is the additional benefit gained from releasing the land at
Waitemata Harbour for redevelopment. This value does not include the value of the full sell-down of the land after
development, due to the size of the development and annual take-up rates being spread beyond the 100 year appraisal
period. The value of the realised land value is lower than the other benefits because of the discount factor applied to bring all
numbers to a present value. The discount rate decreases the value of benefits that happen in future years as a result.

In terms of Option 4, benefits are higher than the base case due to POAL being able to take the higher trade task which
means that there is a savings on freight operator costs as less of the volume is routed away from Auckland therefore, cost to
move freight is lower and the higher revenue figures reflect the larger trade task that an expanded port can take.



10.7.2 Interpreting the results
The following points aid in the interpretation of the results:

Port analysis - much of the ports analysis is based on a synthesis of prior
research (including research papers of previous port studies produced by
NZIER, PwC, and Rockpoint), separate discussions with POAL, Port of
Tauranga and Northport, as well as industry experience of Black Quay
Consulting. A high-level review of the capacity of the port was also
undertaken by Black Quay Consulting.

Port timing for moving the port in Option 5 - We have assumed that POAL
ceases to operate when 2.2 million TEU is reached and the additional capital
investment that would increase capacity to 3 million TEU is not carried out
but invested in the new port construction instead.

Sensitivity of timing to discount rates and growth rates - Delay in port
movement or acceleration in port movement is highly dependent on growth
rates. If growth rates are less than the 2.9%, this will delay urban renewal
(and hence delay movement of the port as capacity would not be reached as
fast, and vice versa for if growth rates were higher than 2.9%.

A delay in port movement would reduce the costs associated with moving
the port in present value terms, since the costs would be incurred later and
hence be more heavily discounted. However, it would also reduce the
benefits of urban renewal, which would take place further in the future, and
vice versa for if a port movement was brought forward. The net impact of a
delay with a slower growth rate or acceleration with a higher growth rate is
tested in the sensitivity analysis.

Pricing - We assume that operating cost per TEU/tonne and revenue per
TEU/tonne do not vary from 2015 numbers. In practice, it is likely there will
be pricing fluctuations driven by changes in demand. A historical analysis of
price per TEU/tonne has remained at similar levels with no material price
fluctuations.

Trade Volume - We acknowledge that there are a range of views across the
participating agencies as to the potential of the port terminal to handle the
long-term trade task. However, for Option 1 and 4, our analysis adopted the
most optimistic view of capacity and throughput as a means of maximising
the opportunity of the ports activities. Specifically, we modelled the
scenario of a maximum of trade volume growth up until 4 million TEU per
annum based on advice from POAL and Black Quay.

Freight Costs - We have conservatively assumed that the rail freight costs
are the same in Option 1, 4 and 5. We have also assumed that congestion
and time costs caused by intra-Auckland truck movements will be driven by
distance travelled and volumes transported.

This is likely to be different across all options as distances vary by port site.
This is discussed qualitatively in each of the Option assessment of the CBA
results. Based on Beca's 2009 origin/destination report, under Option 1, the
origin-destination is based on the average kms between Ports of Auckland
and the destinations where TEU is travelling. As most of the freight travels
south of Auckland, the distance travelled by trucks in Option 1 will be more
than those Options which have a lesser distance travelling south. As freight
costs are also driven by TEU volume, and there is a cap on Option 4's trade
capacity, it is assumed that the overflow trade destined for Auckland will
now have to travel from other existing ports to arrive in Auckland. This
places an additional economic burden on freight operators. However, this is
likely to be less than Option 1 because of the lesser overflow that has to
travel to Auckland as the port has expanded capacity.

10.7.3 Defining the base case
The base case scenario for the CBA analysis is based on the following parameters:

1. 2.9% growth rate with a 0.5% growth rate applied post 4 million TEU
peak

2. 2.5%discount rate as recommended by the UK Treasury for long-term
projects.

10.7.4 Option 1 assessment

The expectation in Option 1 is that the Waitemata site would continue to be
dedicated to port and maritime use.

Quantitative assessment

Option 1 does not cater for growth in trade volumes due to the capacity of the
port when constrained to its current footprint. Therefore, there is an economic
loss to Auckland for Option 1 on the following factors:



Constrained revenue growth due to capped TEU volume growth, there is
a loss of revenue to POAL

Loss of overflow trade task due to capped TEU volume growth, this
represents an economic loss to freight operators who now have to
transport overflow trade task destined for Auckland from other existing
ports.

Figure 84 shows the whole-of-life costs and benefits for Option 1. In the earlier
years before the 3 million TEU capacity is reached, the growth rates for revenue
and operating costs offset the discount factor applied to values in those years.
Therefore, the profile for revenue and operating costs remain fairly flat. However,
once 3 million TEU capacity is reached, both revenues and operating costs will no
longer increase, thus a discount factor applied to the capped value of revenue and
operating costs will reduce the present value of revenue and costs in those future
years.

Figure 84: Option 1 do-minimum - total benefits and costs
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10.7.4.1
10.7.4.1.1

Alignment with Auckland Plan (a compact city) and appropriateness of urban
growth surrounding the port site.

Qualitative assessment
Land use and strategic urban planning

This option, (effectively maintaining the status quo) would reinforce the intent of
the Auckland Plan to maintain the port in its ‘default’ location within the city
centre. The Auckland Plan describes the importance of the port which includes
the three locations of the city centre, Onehunga and Wiri (inland port) as being of
national and regional significance.

Urban growth in general would be appropriate surrounding the port site based on
the compact city approach encouraging intensification in centre based
development.

Potential for industrial and employment growth adjacent to port site

Land supply surrounding the port is very limited with most capacity available in
the redevelopment of existing sites. In general capacity in the city centre resides
within vertical multi-story development rather than low rise new build
development generally associated with industrial uses. Quay Street and the rail
corridor to the south of the site further reduce the availability of land in close
proximity to the port site.

Industrial and employment growth associated with port activity would be in
competition with high demand for other city centre uses. It is more likely that
residential and commercial development which can take advantage of the vertical
development capacity will most likely be more viable than port related industrial
development.

Therefore due to the lack of land supply and competition with city centre
residential and commercial development the potential for port related industrial
and business growth is considered minimal.

Adjacency to established industrial and employment areas

The existing port site is not adjacent to any significant areas of industry or
employment with direct relationship with port activity or requirement for port
access.

There are existing good motorway, road and rail connections to industrial areas
within Penrose, Mount Wellington and East Tamaki (approximately 10km via the
road network).



However, the existing city centre port location is generally a significant distance
from south Auckland where most of Auckland's industrial growth is currently
taking place and where it is anticipated to continue in the future.

The existing port has little relationship with the business and corporate
employment sector located in the city centre, and is relatively disconnected from
secondary industries such as those in the technology and manufacturing sectors
which are generally located in the south of Auckland.

Adjacency to established residential areas (access to employment
opportunities)

The city centre provides a range of residential offerings in close proximity to the
port theoretically reducing the commuting distances for port employees or port
related industrial employees. However, residential land values and rental prices
as well as limited supply of ‘family homes' in the city centre maybe restrictive for
some of these employees.

Residential areas outside of the city centre provide greater choice for employees
however these locations can require large commute distances to the port.

Land use

The current industrial land use of the port is arguably not the most efficient and
best use of the site. JLL have valued the land based on a higher and better
alternative mixed residential, commercial office and retail use which is deferred
until a future date when freight growth makes the existing port footprint no
longer sustainable to meet Auckland's freight handling needs.

This current land value analysis includes provision for medium-term holding
income to be derived from existing port activities until a transition into
alternative uses can be achieved.

Further Land Use Effects

Flow-on costs and benefits of Option 1 on surround land have been considered,
including the CBD:

Negative impact of increasing traffic congestion with increasing freight
volumes

Confined CBD resulting in future land shortages (particularly as Viaduct
Harbour and Wynyard Quarter reach maturity)

Lost proximity gains for adjacent land through loss of quality
development of the waterfront.

10.7.4.1.2 Environmental
Coastal

There will be no change to the physical or biological environment. By maintaining
the same footprint, there will be no change to coastal processes, and even though
there will be an increased numbers of vessels, the Auckland Harbour is already
very busy, and so impacts such as those that can be caused by boat wakes have
been occurring for decades. In terms of marine ecology, it is already a highly
modified environment with no significant biota or communities present in the fine
muddy/silts in the wharf area.

Carbon footprint

No material change in carbon footprint is anticipated if the port remains within its
current physical footprint without any change to operational capacity. However,
should operational efficiencies be achieved and throughput increase, a steady
increase in carbon footprint over time is anticipated.

As the overflow trade will also now be travelling to Auckland from locations
outside of Auckland, it is likely that that additional travel will incur an increased
carbon footprint. This will be larger than in Option 4 because of the smaller
capacity of Option 1 when compared to the capacity of the expanded port in
Option 4.

Noise and vibration

Increased noise and vibration effects may occur in line with increased throughput
and in particular additional machinery, equipment, truck volumes, and rail
carriage movements. Whilst technological advances together with acoustic
considerations in any changes to the port site layout, design and operations
including noise reduction measures for in ship generators which may enable a
reduction or mitigation of on-site noise generating sources. Control of noise
impacts along key transport corridors will be more challenging and subject to the
sensitivity of adjoining land uses. The hours of operation and consistency of the
noise generating activities such as duration, route and intensity of transport
movements to and from the port will be key considerations.

Given that a 50% increase in operational throughput is expected, a
comprehensive evaluation of the noise generation and mitigation opportunities is
recommended. This should be part of any further detailed evaluation of the port
remaining within its current footprint, including an assessment of marine and
terrestrial fauna residing or frequenting the area.



There is an existing port generated noise and vibration baseline against which any
future change to the existing port capacity can be assessed (current operations).
In addition existing Operative District Plan (ODP) noise controls that currently
apply to Port Activities include:

e Auckland District Plan Central Area Section Rule (14.8.8).
e Auckland Regional Coastal Plan (Rule 35.5.3).

Rule 14.8.8 sets out the existing noise controls applicable to the entire port
precinct as defined in the ODP. The ODP Port Precinct encompasses Ferguson
Wharf, Freyberg Wharf, Jellicoe Wharf, Bledisloe Wharf and Wynyard Wharf. The
operative noise rules are set out below:

Noise arising from any activity (except construction or blasting activities) within
the Port Precinct shall not exceed the following levels:

a) Measured noise levels shall not exceed the following:

i when measured 1m from the facade of any building on the southern
side of Quay Street:

Lio 60 dBA

Ol D Mmoo dein f e me

fi. when measured at or within the boundary of any property subject to
the Auckland City Operative District Plan 1999 (Isthmus Section)
with a residential activity zoning:

On all days 7am to 11pm L1055 dBA
Li0 50 dBA
On All Days 11pm to 7am Linax 75 dBA

b) In determining compliance with these noise levels the following shall
apply:

i. The long-term average sound level, averaged over any 7 days (i.e.
7 days of short-term average sound levels) shall not exceed the
specified levels by more than 3 dBA due to statistical variation over
those days.

ii. There shall be no exceedance of the specified short-term average
levels by more than 5dBA. The short-term average sound level shall
be the average of any four Lio (15 minute) values obtained during a
single night or day, when the wind speed at the site where the
measurement is taken is less than 2 metres per second.

jii. Care shall be taken to ensure that the short-term average sound
level represents noise from port activities, and is not influenced by
noise from other sources. The time period between 3.00am and
5.00am daily shall be the preferred time for noise measurements. If
the short-term average level is wholly or partly determined from
measurements at other times, then records shall be adequate to
demonstrate that the short-term average sound level was not
influenced by noise from non-port sources.

The Operative Regional Coastal Plan Noise Rules (Rule 35.5.3) set out the
controls applicable to the (Coastal Marine Area), in addition to the District Plan
noise rules. These rules apply to the CMA from the eastern side of Ferguson
Wharf to the western side of Wynyard Wharf. The port is identified as being
included within Port Management Areas 1A and 1C. Separate noise controls
apply to each Port Management Area. The noise controls within Port
Management Area 1A are the same as those set out in the District Plan. Within
area 1C the following rules apply:

Noise generated within the Port Management Areas:
a) Within Port Management Area 1C the noise level shall not exceed:

i. when measured 1m from the facade of an occupied building on the
southern side of Quay Street, or within the Wynyard Quarter, or
within the Viaduct Harbour Precinct as defined in the Auckland City
District Plan (Central Area Section) shall not exceed:

Lio 65 dBA

Lio 60 dBA

Lio 70 dBA at 63Hz
Lio 65 dBA at 125Hz
Lmax 75 dBA

In addition to these noise levels there are additional controls related to noise
events of which there are to be no more than 15 per annum.

On All Days 11pm to 7am

On all days 7amto 11pm



Changes to these existing rules and noise standards are proposed through the
current Proposed Auckland Unitary Plan (PAUP) Hearing process. The decisions
on those changes are not anticipated until post July 2016.

We would recommend that an acoustic assessment of the existing noise and
vibration baseline is undertaken as a benchmark to assessing and evaluating any
potential change to noise and vibration levels at sensitive receiver locations from
increased operational capacity within the existing footprint. That assessment
would need to consider changes to equipment and machinery; reversing beeper
noise, hours of operation; site management plans, increases in traffic volumes to
and from the port; size, location and frequency of ships and their noise
generating capacity (including potential for on board acoustic treatment). The
assessment should also consider the proximity of the increased port operations
to sensitive land uses, in particular residential land uses.

Light spill

Constraining the port to its existing physical footprint would confine the light spill
effects to the current footprint, on the assumption that no additional light
sources and no change to the location and orientation of the existing light
source(s) within the existing port would be required.

Again, the hours of operation will be key considerations. Any changes to the road
corridor such as new or upgraded networks requiring additional lighting would
potentially impact adjoining land uses.

A comprehensive evaluation of the of the potential light spill impact and
mitigation opportunities is recommended as part of any further detailed
evaluation of the port remaining within its current footprint, including an
assessment of how the port is managed to achieve increased throughput and the
need for additional light sources. The design and orientation of any new light
sources and proximity to sensitive land uses would require assessment in order
to determine the light spill effects and whether there would be any change in
comparison to the existing operations.

Air quality

Air quality within the port surrounds would require further consideration. Air
guality impacts from port operations can be separated into amenity impacts such
as odour and nuisance dust and health impacts from pollutants such as noxious
gases and fine particulates.

Air quality within New Zealand is governed through a number of legislative acts,
plans and guidelines including:

The Clean Air Act 1972 (CAA) which imposes a general obligation to
adopt the best practicable means to reduce air pollution.

The Health Act 1956 which contains provisions applicable for the control
of nuisance and offensive trades.

The Resource Management Act 1991 (the RMA) which looks to avoid,
remedy, or mitigate any adverse effects of activities on the environment.

The Resource Management (National Environmental Standards for Air
Quality) Regulations 2004 which provides in Schedule 1, national
ambient air quality standards for contaminants that must not be
exceeded in an airshed within New Zealand.

Auckland Council Regional Plan: Air, Land and Water 2013 which is an
instrument of the RMA and controls discharges to air within the coastal
marine area of the Auckland region (amenity only), and provides
Auckland regional air quality targets, policies, rules and a schedule of
hazardous air pollutants, refer to Table 66 for Auckland air quality
targets under the Plan.

The Ministry for the Environment guidelines which provide guidance on
air quality, dust, odour, and air dispersion modelling throughout New
Zealand.



Table 66: Auckland Regional air quality targets

Auckland
Regional Air

Quality Targets

Particles (PM2.5)
Particles (PM10)

Nitrogen dioxide
(NO2)

Carbon monoxide
(CO)

Sulphur dioxide
(502)

Ozone
Lead
Benzene (year

2002)

Benzene (year
2010)

1,3-Butadiene
Formaldehyde
Acetaldehyde
Benzo(a)pyrene

Mercury
(inorganic)

Mercury (organic)
Chromium VI

Chromium metal
and Chromium Il

Arsenic
(inorganic)

Arsine

25ug/m3
20ug/m3

100ug/m3
30pg/m3

120pg/m3
100pg/m3

0.2ug/m?3
10 pg/m?3

3.6 yg/m3

2.4 yg/m3
100 pg/m3
30 pug/m3
0.0003 pg/m?3

0.33 pg/m?

0.13 pg/m3
0.0011 pg/m3

0.11 pg/m3

0.0055 pg/m3

0.055 pg/m3

24 hour
Annual

24 hour

1 hour

24 hour

8 hour

3 month moving
average

Annual

Annual

Annual
30 minutes
Annual
Annual

Annual

Annual
Annual

Annual

Annual

Annual

An assessment of the impacts on air quality associated with increased port
capacity albeit within the existing foot print is recommended. The potential
amenity and health effects on identified sensitive land use activities would need
to be guantified. Environmental baselines would need to be established for future
comparisons, including such parameters as vehicle emission gases and
particulates, such as NOx, SOx, PM2.s and PM1o. As part of the baseline study at
least 12 months of validated site specific meteorological data would need to be
collected and analysed. It is recommended that background air quality monitoring
be undertaken for a minimum period of 12 months to coincide with
meteorological data collection.

Visual sensitivity

There will be some minor adverse visual change associated with reclamation and
intensification of the port activity, given there will be a change of use from
water/harbour to port land. Recent reclamation activity by POAL has
demonstrated how significant this issue is to the people of Auckland, even for
“minor” reclamation.

As POAL continues operations where it is, the contrast between the industrial
uses of the land to the urban city means that the port and its related
infrastructure will be less visually attractive. One of the most prized assets of the
central city is the views out to the waterfront and the port to some extent blocks
these views, and therefore has an impact on the amenity of the city.

Mitigation - existing environmental effects

Whilst the do-minimum option avoids the need for further reclamation by utilising
the existing port footprint, local resident perceptions are that the port operation
is at capacity and that any operational change, even within the existing physical
footprint, will lead to additional adverse effects arising for increased intensity of
use of the port site. Particularly in terms of potential noise and light spill from
within the existing footprint and along the transport corridors.

We note that a comprehensive Assessment of Environmental Effects (AEE) has
not been undertaken for the existing port and for any of the short-listed options.
An AEE will be required to quantify the actual and potential effects, determine
the consentability of each option and identify mitigation opportunities.

The actual and potential landside effects of noise, vibration and lighting
associated with any change to the existing port operation can only be determined
against a detailed assessment of any proposed physical changes on site including
operational changes to throughput capacity and/or changes to transport
networks.



That assessment would need to take into account changes to the site layout
including storage volume, location, duration and changes to location and intensity
of light and noise sources. Whilst increased container storage on site in terms of
height and breadth of storage across the existing footprint, could change the
visual appearance of the site in comparison to the existing operation, it doesn't
necessarily follow that the potential noise and lighting effects would negatively
increase. An understanding of potential noise, vibration and light buffers, location
and orientation of the light and noise sources on site is necessary to determine
whether operational changes would result in adverse noise and lighting effects
particularly in relation to nearby sensitive residential receivers. It is possible that
physical on site changes to the light and noise sources could reduce and further
mitigate noise and light impacts. Detailed technical evaluations are required in
order to determine the scale and intensity of the potential environmental effects
of any change to the existing operation, albeit within the existing footprint.

Whilst there is a higher urban population within proximity to the existing port
facility potentially impacted by changes to the existing operation in comparison to
the lower density, rural and coastal communities in proximity to the new port
options, only a marginal change in impact may be experienced against the
existing port operating baseline, when compared against the ‘new’ impact
experienced at the new port options. The actual and potential effects can only be
determined with accuracy when assessed against a comprehensive understanding
of any proposed operational changes at the existing port site.

10.7.4.1.3 Social

Opportunities for enhanced public access to the waterfront and recreation
opportunities are constrained should the port remain in its current location, albeit
within its existing footprint. If the port remains in the Waitemata Harbour in long-
term, the highest value for the land is unlikely to be realised given that it is
located on a prime city waterfront area that is already largely gentrified. There
will be a negative impact on the quality of urban form and design for Auckland as
a growing city that has emphasis around its waterfront.

If the port remained where it was there would be significantly less opportunity for
Auckland to make its waterfront more accessible to the population for
recreational activities. Increased use of the shipping lanes may occur if efficiency
improvements result in increased throughput and ship movements. Release of
some of the existing port waterfront space would be required to facilitate public
access and to enhance opportunities for recreation activities along the CBD
waterfront.

10.7.4.1.4  Cultural

Mana whenua involvement and future engagement

Mana whenua participated in a broad discovery process in respect of their
perspectives of the proposed short-list sites. This discovery process was not
‘consultation’ with affected iwi or a formal ‘engagement process’ with mana
whenua because any formal recommendations from the CWG or any formal
position on the part of Auckland Council has yet to be made.

Whilst these mana whenua perspectives informed the preparation of this Study,
they should not be viewed as categorical or formally representative of the
respective mana whenua groups' mandated positions.

Formal, coordinated and appropriately structured future engagement is required
as this process continues. Undertaking formal engagement is critical to the
future success of this long-term initiative. This is particularly important in light of
the potential for co-governance and co-management Settlement options over
potential and current port sites.

Historical Perspective

The name for the harbour where the port is located is Wai-te-mata which means
‘obsidian waters' - the glassy surface resembled volcanic obsidian rock. In Te
Arawa tradition, the harbour was named by their ancestor Tamatekapua, when he
placed a volcanic stone as a mauri (talisman) in its waters near Birkenhead. The
Ngapuhi people called it Te Wai-o-te-mate (the waters of death) - a reference to
the battles to control the Tamaki isthmus.

The Waitemata harbour is an important and common geographic reference point
for many iwi upon first arriving to Aotearoa as part their migration histories. But,
it is the local mana whenua who were and remain the most affected by the
current port location.

The Crown's acquisition of title to the foreshore and harbour for the port
undermined the rangatiratanga of mana whenua iwi. This negatively impacted
upon their ability to contribute to city developments in appropriate and
meaningful ways that benefited both Auckland and mana whenua. The mana and
ability of mana whenua iwi to give effect to their kaitiakitanga responsibilities and
obligations was in their opinion significantly impacted by the establishment of the
port and its ongoing operations. Mana whenua iwi spoken to in preparing this
study talked of a persistent theme of disempowerment in relation to the conduct
of the port toward them.



Overtime the water quality of the Waitemata has deteriorated significantly. This
has impacted on taonga kai species which were provided to visitors to Ngati
Whatua and members of the Marutuahu confederation of iwi as sign of not only
their ability to manaaki (sustain) guests but also a display of their mana and
prosperity. This has also impacted upon the degree and nature of interaction
which mana whenua iwi have with their natural environment in which they have
lived for hundreds of years.

Interests and Relationships

Mana whenua iwi claim a customary relationship to the land and waterways in
Auckland including to the Waitemata harbour. Since 1850 when Ports of
Auckland was established, mana whenua have contested the taking of their
customary interests and the impact of the port upon their relationships to this
area.

While constraining the port to its current footprint might be considered the least
intrusive option for mana whenua iwi, it represents a troubled past and a
challenging future.

The main developments of interest were the reclamations which have prevented
mana whenua iwi from returning intermittently to their traditional areas around
the port site and from actively retaining an association with their wider rohe.

As noted earlier, Ngati Whatua is also unable to fully unlock the commercial value
of strategic land assets held by the tribe due to the proximity of existing port
operations.

While generally supportive of continuing cruise operations as a platform for
greater cultural interaction mana whenua iwi were not supportive of the port
continuing in its present location. There is support for transferring some of the
cargo load to Northport as a form of economic stimulus for the northland region
in line with a reduction in operations at the current port site.

Treaty Settlement

There remain outstanding Treaty of Waitangi questions concerning title, foreshore
and harbour management and the appropriate recognition of rights and
responsibilities stemming from the interests and relationships held by mana
whenua iwi. Resolving these questions are extant matters for consideration as
part of the Waitemata harbour settlements.

A harbour settlement over the Waitemata harbour has a high likelihood of
occurring sometime in the next 10 years. Any such settlement could likely
include co-governance and co-management aspects in relation to the harbour.

While any Settlement will involve Auckland Council, the Crown would negotiate
the Settlement in good faith independently of other interested parties positions.
Environmental impacts from the port have affected the degree and quality of
interaction that mana whenua are able to achieve and have negatively impacted
upon the culture and way of life of mana whenua iwi including Ngati Whatua.

Ordinarily co-governance and co-management Treaty Settlements include
elements that relate to water quality, decision making powers, management roles
and responsibilities and other relevant factors.

10.7.5 Option 4 assessment

10.7.5.1 Quantitative assessment

Option 4 does not cater for growth in trade volumes due to the capacity of the
port when constrained to its current footprint. Therefore, there is an economic
loss to Auckland for Option 4 on the following factors:

Constrained revenue growth due to capped TEU volume growth, there is
a loss of revenue to POAL once the 4 million TEU peak is reached

Loss of overflow trade task due to capped TEU volume growth, this
represents an economic loss to freight operators who now have to
transport overflow trade task destined for Auckland from other existing
ports.

Figure 85 and Figure 86 on the next page shows the whole-of-life costs and
benefits for Option 4. In the earlier years before the 4 million TEU capacity is
reached, the growth rates for revenue and operating costs offset the discount
factor applied to values in those years. Therefore, the profile for revenue and
operating costs remain fairly flat. However, once 4 million TEU capacity is
reached, both revenues and operating costs no longer increase, thus a discount
factor applied to the capped value of revenue and operating costs reduce the
present value of revenue and costs in the future years.

The difference for the high productivity and low productivity scenario is the
capital investment required for POAL to meet the 4 million TEU trade task. If the
port is highly productive, the amount needed for reclamation is less than if the
port was less productive. The difference in the capital costs for both these
scenarios is a difference of approximately $100 million (based on NPV of capital
costs). All other costs and benefits for the two productivity scenarios for Option
4 are assumed to remain the same.



Figure 85: Option 4 - high productivity total benefits and costs ($)
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Figure 86: Option 4 - low productivity total benefits and costs ($)
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10.7.5.2 Qualitative assessment
10.7.5.2.1  Land use and strategic urban planning

Alignment with Auckland Plan (a compact city) and appropriateness of urban
growth surrounding the port site

The Auckland Plan does not specifically state support or otherwise for an
enlarged city centre port location. However, the location of the port does
reinforce the intent of the Auckland Plan to maintain the port in its ‘default’
location within the city centre. The Auckland Plan describes the importance of the
port which includes the three locations of the city centre, Onehunga and Wiri
(inland port) as being of national and regional significance.

Urban growth in general would be appropriate surrounding the port site based on
the compact city approach encouraging intensification in centre based
development.

Potential for industrial and employment growth adjacent to port site

Land supply surrounding the port is very limited with most capacity available in
the redevelopment of existing sites. In general capacity in the city centre resides
within vertical multistory development rather than low rise new build
development generally associated with industrial uses. Quay Street and the rail
corridor to the south of the site further reduce the availability of land in close
proximity to the port site.

Industrial and employment growth associated with port activity would be in
competition with high demand for other city centre uses. It is more likely that
residential and commercial development which can take advantage of the vertical
development capacity will most likely be more viable than port related industrial
development.

Therefore due to the lack of land supply and competition with city centre
residential and commercial development the potential for port related industrial
and business growth is considered minimal.

Adjacency to established industrial and employment areas

The existing port site is not adjacent to any significant areas of industry or
employment with direct relationship with port activity or requirement for port
access.

There are existing good motorway, road and rail connections to industrial areas
within Penrose and Mount Wellington (approximately 10km via the road
network).

However, the existing city centre port location is generally a significant distance
from south Auckland where most of Auckland'’s industrial growth is currently
taking place and where it is anticipated to continue in the future.

The existing port has little relationship with the business and corporate
employment sector located in the city centre, and is relatively disconnected from
secondary industries such as those in the technology and manufacturing sectors
which are generally located in the south of Auckland.

Adjacency to established residential areas (access to employment
opportunities)

The city centre provides a range of residential offerings in close proximity to the
port theoretically reducing the commuting distances for port employees or port
related industrial employees. However, residential land values and rental prices
as well as limited supply of ‘family homes’ in the city centre maybe restrictive for
some of these employees.

Residential areas outside of the city centre provide greater choice for employees;
however, these locations can require large commute distances to the port.

Land use

As with Option 1 above, the highest and best use for the land is in an alternative
mixed use form. Even with expansion of the port footprint, there is the
expectation that freight volumes will exceed the future capacity of the port. This
would be expected to occur further into the future.

Further land use effects

The costs and benefits of Option 4 on surrounding land have been considered,
including the CBD. These are similar to Option 1 above.

Negative impact of increasing traffic congestion with increasing freight
volumes

Confined CBD resulting in future land shortages (particularly as Viaduct
Harbour and Wynyard Quarter reach maturity)

Lost proximity gains for adjacent land through loss of quality
development of the waterfront

Increased reverse sensitivity issues on surrounding properties.



10.7.5.2.2

Coastal

Environmental

The reclamation is unlikely to impact on coastal processes to any extent, since it
does not encroach out into the main channel and since the foreshore is already
highly modified by various reclamations and jetties.

Any impacts on coastal processes would be reduced if the new areas are built on
piles (rather than reclamation). In terms of marine ecology, it is already a highly
modified environment with no significant biota or communities present in the fine
muddy/silts in the wharf area or the adjacent harbour seabed. However, increased
reclamation out into the harbour will have an increased negative impact on the
coastal processes.

Carbon Footprint

Whether the port remains within its existing footprint or expands in its current
location no variation in carbon footprint between these two options (Option 1 and
Option 4) is predicted.

As the port operations and throughput handled is increasing, the carbon footprint
for the port is expected to increase as truck movements will increase based on
the additional amount of TEU they will need to transport.

As the overflow trade will also now be travelling to Auckland from locations
outside of Auckland, it is likely that that additional travel will incur an increased
carbon footprint. This is less than in Option 1 because of the larger capacity of
the expanded port compared to Option 1.

Landside transport will also be increasingly congested as an enlarged port would
bring increasing transport demands to both road and rail in a part of the city
already heavily congested. Whilst the planned CRL will bring relief to rail users,
increasing demand for rail space could undermine such improvement, although
the addition of a “third” or dedicated freight line may help to mitigate this issue.

Noise and vibration

Increased noise and vibration effects may occur in line with port expansion
associated both with expansion of the operating footprint and throughput
increases in particular additional machinery, equipment, truck volumes, and rail
carriage movements. The proximity of any expanded footprint area to sensitive
land uses such as residential apartments and dwellings will determine the scale of
potential noise impact.

It is anticipated that an expansion of the port footprint will extend the area of
potential noise impact but the actual degree of impact would need to be
determined and assessed within the context of a detailed understanding of the
capacity increase and port operations. Whilst technological advances may enable
reduction or mitigation of on-site noise generating sources, the control of noise
impacts along key transport corridors will be more challenging and subject to the
sensitivity of adjoining land uses.

The hours of operation and consistency of the noise generating activities will be
key considerations. Given that a 50% increase in operational throughput is
expected a comprehensive evaluation of the noise generation and mitigation
opportunities is recommended as part of any further detailed evaluation of this
option.

The existing noise standards applicable to the port are set out in Option 1 above.
Again an assessment of the existing baseline is recommended as a starting point
for comparison of the potential noise and vibration impacts of an increased port
foot print on sensitive land uses. In a similar manner to the approach outlined in
Option 1 above, the assessment would need to consider changes to equipment
and machinery; reversing beeper noise, hours of operation; site management
plans, traffic volumes, ship frequency and size, and location of sensitive land
uses.

The assessment would also need to assess construction noise and vibration for
both sensitive land uses and marine and terrestrial fauna potentially impacted
from both construction and future operational activities. Construction noise and
vibration may need to be assessed as a staged approach dependent on
construction schedules and would need to take into account both mobile and
stationary equipment, and assess all noise and vibration generating activities
proposed such as rock breaking, vibratory roller activities, pile driving activities
and the location of haul routes and construction hours and delivery schedules.

Light spill

Increased light spill may occur subject to the location and orientation of any
reclamations and associated equipment and machinery, lighting technology and
proximity to sensitive land uses. An increased port footprint will increase the
potential for a wider impact from light spill, subject to the location orientation
and intensity of the light sources. Again the hours of operation and site intensity
will be key considerations together with port operations including changes to the
height of containers and in turn the height and potential spill from the light
sources.



Any changes required to the road corridor such as new or upgraded networks
requiring additional lighting would potentially impact adjoining land uses. A
comprehensive evaluation of the of the potential light spill impact and mitigation
opportunities is recommended as part of any further detailed evaluation of this
option. Any expansion of the port to the east will increase proximity of port
activities and potential light spill to sensitive neighbouring residential land uses.

Air quality

An assessment of the impacts on air quality associated with increased port
capacity is recommended. The potential effects on identified sensitive land use
activities would need to be quantified. Environmental baselines would need to be
established for future comparisons and both construction and operation air
quality impacts would require assessment in a similar manner to that outlined in
Option 1 above.

Visual sensitivity

There will be potential significant adverse visual effects from either side of the
harbour and from the water itself due to significant reclamation and potential for
views from sites in the city centre to the harbour mouth and Rangitoto
obstructed by port intensification and reclamation. Recent reclamation activity
by POAL has demonstrated how significant this issue is to the people of Auckland
even for minor reclamation. Major reclamation would be a very serious issue.

The introduction of further buildings on the port land, particularly five storey car
parks, could raise further concerns over the compatibility of an industrial use
within the central city that is aspiring to be one of the world's best cities, and
attract more businesses, residents and tourists.

Further reclamation and extension of the port land into the harbour would further
reduce the views from the central city out towards the harbour mouth and
Rangitoto Island, more so than for Option 1.

Mitigation - environmental effects

The local residential community has been vocal in opposition to further
reclamation to facilitate port growth. As is the case for Option 1 we note that a
comprehensive AEE has not been undertaken for the reclamation option. An AEE
will be required to quantify the actual and potential effects, determine the
consentability of this option and identify mitigation opportunities.

The actual and potential landside effects of noise, vibration and lighting
associated with any reclamation and accompanying change to the port operation
can only be determined against a detailed assessment of any proposed physical
changes on site including site layout, location of noise and light sources,
operational changes to throughput capacity and/or changes to transport
networks. The proximity of the reclamation (in combination with the proposed
site layout and operations) to sensitive receivers including residential activities
and the placement/replacement and orientation of any additional lighting and/or
noise generating activities will need to be assessed.

Whilst the reclamation will increase the port footprint, detailed technical
assessments are required to determine the effects of that change on sensitive
landside receivers. Such an assessment could be accompanied with an
environmental management plan that includes a detailed evaluation of the
effects of the reclamation and site operations targeted at assessing the
feasibility of mitigating the landside effects of noise, vibration and light spill.

10.7.5.2.3  Social

Expanding the ports footprint would have significant impact on the Auckland
population and city. The existing footprint would increase further reducing
opportunities for public access to and use of the waterfront. The Council’s vision,
as set out in the Auckland Plan states the desire for Auckland to be green and
beautiful for its population and visitors. Expanding into the harbour would
undermine these visions, in particular the desire to minimise pollution along
coastlines and to develop coastal areas that thrive in recreational opportunities.

A vibrant waterfront would be a ‘pull’ factor for Auckland residents, businesses
and tourists. The waterfront plays a unigue role in Auckland's city centre due its
access to water-based recreation, trade and transport.

Release of some of the existing port waterfront space would be required to
facilitate public access and to enhance opportunities for recreation activities
along the CBD waterfront in parallel with any proposed expansion of the port in
its current location. Increased use of the shipping lanes would occur alongside
expansion with impacts on recreational uses of the water space within the
harbour which would lead to conflict between commercial and recreational uses,
potentially constraining and reducing recreational opportunities.

This impact will be even more pronounced than that of Option 1 due to the
additional expansion and reclamation. Further reclamation and extension of port
land into the harbour would further reduce how the harbour is used. The channel
between the port and the Devonport peninsula has already been narrowed
significantly over the last century through various reclamation projects.



At its narrowest, the channel is just below 900 metres, compared to the original
historical width of almost 2km. Recreational use of the channel is already
constrained at times of high demand, and a further reduction could jeopardise
the ability of this channel to function for such use.

10.7.5.2.4  Cultural
Mana Whenua involvement and future engagement

Mana whenua participated in a broad discovery process in respect of their
perspectives of the proposed short list sites. This discovery process was not
‘consultation’ with affected iwi or a formal ‘engagement process’ with mana
whenua because any formal recommendations from the CWG or any formal
position on the part of Auckland Council has yet to be made.

Whilst these mana whenua perspectives informed the preparation of this Study,
they should not be viewed as categorical or formally representative of the
respective mana whenua groups' mandated positions.

Expanding the existing footprint would require consent from Auckland Council
and mana whenua iwi that we spoke with would not support the expansion of the
existing footprint. There is insufficient space in this study to properly document
the compelling reasons upon which mana whenua iwi would oppose expansion of
the existing site. However some preliminary indications were provided in the
preceding section.

If this option is progressed, formal, coordinated and appropriately structured
future engagement is required with mana whenua iwi. Undertaking formal
engagement is critical to the future success of this long-term initiative. This is
particularly important in light of the potential for co-governance and
co-management Settlement options over the current port sites.

10.7.6 Option 5 assessment
10.7.6.1 Creating a liveable city

For all of the Option 5 sites, moving the port to a new location would allow
Auckland to maximise highest value land use for the waterfront land, and provide
commercial growth opportunities. At approximately 75 hectares, the site would
be the largest contiguous site, in single ownership in the city centre by some
margin. To put this into perspective, Wynyard Quarter is 45 hectares, and the
current Barangaroo redevelopment in central Sydney is 22 hectares.

Returning the land to Auckland city for redevelopment would represent a huge
opportunity to provide an extension to the existing city centre with valuable
waterfront property. This would be a long-term project, due to the time taken to
release this land, but also because such a large area would take a long time to be
occupied. The opportunity for comprehensive master planning is one where
Auckland City can truly create a world-class urban environment.

This would sit comfortably with the high level aims and aspirations of Auckland
city to be the world's most liveable city. Opportunities for the redevelopment to
contribute to Auckland's mission of being the world's most liveable city include:

The opportunity to create a new focal point or destination

Significant provision of large amounts of high quality open space, which
could be used as relatively passive open space, or for large organised
and programmed events

Water or maritime related recreation and tourism facilities

Recognising maritime heritage through the retention of buildings,
structures, cranes etc.

Providing large amounts of residential accommodation, including
affordable elements, in a central city and therefore sustainable location.
Although, a long-term proposition, Auckland is predicted to continue
growing for some time, and such a large opportunity for residential
development in the central city would reduce the need for housing on
the edge of the city, and the attendant infrastructure required to support
further edge of city growth

Opportunity to provide for new land uses not currently known at present



Opportunity to re-connect or further connect the city to the water.
Despite being known as a ‘waterfront’ city, there has been little
opportunity for Aucklanders to interact with the actual water's edge in
the city centre

Opportunity to enhance adjacent areas as releasing the port land, and
allowing more typical central city urban development and other
immediate adjacent areas, providing further property uplift

The removal of port related freight vehicles from streets such as Beach
Road and Quay Street will also provide the opportunity to create much
better street environments, without the need for the wide lanes and
large turning radii that characterise these streets at present.

Most notably, a change in the use of the port land to a more typical urban
environment with public access along its length would release an additional
6km of publicly accessible water's edge, which would be of huge benefit to the
city.

10.7.6.2 Mitigation - environmental effects

No community engagement has been undertaken on the potential new site
options and as such no feedback on perceptions around the scale and intensity of
the potential landside effects of noise and lighting have been put forward by the
local community. An AEE will be required to quantify the actual and potential
effects, determine the consentability of each new site option and identify
mitigation opportunities.

Whilst the population density within the immediate landside locations for the new
port options is less than the population density within proximity of the existing
port, the anticipated environmental change (particularly in terms of noise,
vibration and light effects) has the potential to be more noticeable than a change
at the existing port facility, given the degree of change. However, the actual and
potential noise, vibration and lighting effects of a new port in comparison with
growth at the existing port cannot be quantified until detailed technical
assessments are undertaken at both the existing port facility and the alternative
site options.

Whilst a new port would result in the establishment of a new environmental
footprint, the detailed design and site selection process may have the potential
to avoid or mitigate adverse noise, vibration and lighting effects through
technology, site operations and management.

10.7.6.3 Manukau
10.7.6.3.1  Quantitative Analysis

Figure 87, Figure 88 and Figure 89 shows the whole-of-life costs and benefits for
Options 5A: Central Manukau Harbour, 5B: Puhinui and 5C: Hikihiki.

The whole-of-life costs shows that for the three options, there is a large capital
investment upfront to build the new port and associated transport infrastructure.
This capital cost is spread out over a period of 15 years prior to the new port
commencing operations.

Option 5B: Puhinui has the highest capital cost for constructing a new port due to
the extensive dredging required as there is poor natural depth in the area. The
ongoing operating costs for this option are also the highest due to the amount of
maintenance dredging required annually.

Option 5C: Hikihiki has the second highest capital cost for constructing a new
port for similar reasons as Option 5B: Puhinui of poor natural depth, although not
to the extent as that of the Puhinui site. The maintenance cost of dredging for
Hikihiki is also not as high for this reason.

Central Manukau Harbour has the lowest capital costs out of the new port options
due to the favourable natural depth requiring less dredging and is less costly to
maintain compared to the other Manukau options.

In the year following the port movement, it is expected that the site at Waitemata
Harbour will be sold as a super lot for development, leading to an upfront land
value realisation of approximately $1 billion, with associated development costs
and release of the land phased over three periods.

The land use value is the net developed land value after taking into account
development costs. The land use value benefit here does not represent the full
developed land value as the release of land is ongoing beyond the 100 year
appraisal period.

The costs and benefits taper off towards the end of the appraisal period due to
the discount factor reducing any benefits and costs that happen later in the
appraisal period.



Central Manukau Harbour Puhinui

Figure 87: Option 5A - Central Manukau Harbour total benefits and costs ($) Figure 88: Option 5B - Puhinui total benefits and costs ($)
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10.7.6.3.2 Qualitative analysis
Land use and strategic urban planning

Alignment with Auckland Plan (a compact city) and appropriateness of urban
growth surrounding the port site

The Auckland Plan did not consider alternative locations of the port activities
within the wider Auckland region and instead relied on their current ‘default’
locations of the city centre, Onehunga and Wiri (inland port) and described them
in terms of national and regional significance.

However, this option would be in general accordance with the aspirations of the
Auckland Plan, which sees Auckland’s industrial concentration and intensification
of growth in the south of the city.

Although a port in this location may be outside the Rural Urban Boundary (RUB)
itself, the access to such a port would spring from within the urban limits, and
thus any associated growth would be inside the RUB. These areas including the
airport surrounds and areas to the west of Mangere are identified in the Auckland
Plan as areas of high employment density and in general as a major business
centre.

Potential for industrial and employment growth adjacent to port site
(opportunity)

There is significant potential for industrial and employment growth surrounding
the site and land supply is not constrained in the same way as the current city
centre port. Growth is currently anticipated on the land north of the airport
(already largely zoned for industrial) and the location of the port will support this
growth pattern.

These areas are well connected within the motorway network to south and west
Auckland and potential for future rapid transport along the SH20A corridor
between the airport and Onehunga.

The additional benefit of industrial growth in this area will be the potential
employment opportunities for nearby residential communities.

Much of the land around the connection point to any off-shore port is
predominantly industrial land use, so impact on existing land would be less, and
the planning process would be simpler.



Adjacency to established industrial and employment areas

The site location is ideally suited to complement existing employment areas in
the south of Auckland. A port in this location would benefit from good
connections to the airport, Wiri, Otahuhu and Penrose industrial and employment
areas, especially if the East West Connection between SH20 and SH1 is
established.

Adjacency to established residential areas (access to employment
opportunities)

The site is in close proximity to established residential areas. A port in this
location would be well located in respect to the residential suburbs of south west
Auckland including Mangere and Manukau, and hence would provide potential for
local employment opportunities.

The location of the port within the harbour would somewhat restrict walkable
catchments for employees as residential areas will remain some distance from
the port itself. However, the growth in employment areas around the airport will
be ideally located for existing residential neighborhoods in Mangere and Mangere
Bridge.

Future rapid transport along SH20A will also provide an opportunity for
dedicated public transport access to the port from surrounding residential areas.

Land use
The development of a new port at Manukau impacts on land use as follows:
1. Seabed acquisition for new port development.

2. Land side areas adjacent to the new port which would be required for
initial enabling of the new port development and then utilised as part of
the new ports infrastructure.

Land required for expanded infrastructure to service the new port.

4. The vacated existing port is able to be redeveloped in the alternative
use.

5. Immediately adjacent land currently used for infrastructure servicing the
port could also be released for alternative use (e.qg. existing rail and
roading corridors no longer required to handle heavy vehicle
movements).

6. Once developed land side areas adjacent to the new port (acquired for
new port development) would have a value as developed land (serviced
with roading).

7. Agglomeration benefits to surrounding land including betterment to
surrounding land uses of improved infrastructure.

The above factors exclude an allowance for costs associated with reclamation of
the new port and associated causeway etc. The cost of acquiring the seabed is
uncertain but could be compulsorily acquired under the Public Works Act subject
of course to any foreshore or seabed applications under the Marine and Coastal
Area (Takutai Moana) Act 2011.

The gquantum of value change for Items 3 - 7 above are highly subjective as to
degree of benefit (% value uplift or rate $ per m2 adopted) and also the amount of
land that might be impacted is not readily identified at this stage of the study.

Environmental
Coastal

A new port in the Manukau Harbour will require the development of a 4km long
channel through the ebb-tidal delta of the south west channel. Determination of
the best location, orientation and sediment transport processes and volumes of
sand that would likely be required to be dredge from the entrance channel, as
well as the likely deposition patterns, will require an in depth fieldwork and
numerical modelling programme.

Analysis of the coastal environment in the Manukau Harbour was commissioned
from eCoast. eCoast's review of the West Coast's physical environment (from
Taranaki to Dargaville) noted the Manukau Heads represented a highly dynamic
environment with strong tidal currents associated with both ebb and flood tides.
Additionally, with the Manukau Heads being situated on the west coast of New
Zealand, it is exposed to high wave energy. eCoast found that the mean
significant wave height from 1997-2007 was 2.1 metres, with a mean period of
11-13 seconds. The maximum wave height from 1997-2007 was 7.2 metres and
6.7 metres for locations A and B respectively, with a maximum period of

18-19 seconds.

Considered together, the influence of tide and waves means that the surficial
sediment in the vicinity of the Manukau Heads can be expected to be highly
mobile and the possibility for bedforms of some description being formed is likely.



Sediment transport on Auckland's West Coast is dominantly from south to north,
driven by the predominant wind and wave climate from the southwest -
occasional reversals occur during northwest wind and wave conditions. Various
estimates have been made with respect to sediment transport volumes, with total
gross sediment transport rate across the harbour entrance (in both directions) is
likely to be of the order of 275,000-375,000m?3 per annum. It is likely that
volumes of the order of 200,000-250,000m?3 per annum will require dredging.
Dredging would be required through the terminal lobe of the ebb-tidal bar, a
distance of approximately 4 km.

The strong currents of the ebb-tidal channel mean that sediment that is
transported into the channel is likely to be spread out along the length of the
dredged channel. Based on the only other entrance channel on the West Coast,
and the dredging requirements of other New Zealand port entrance channels with
similar sediment transport rates (Taranaki, Tauranga and Otago) this would likely
require annual dredging. However, numerical modelling reviews of similar sites
would be required to provide a better idea of the distribution of sediment and
likely dredging regime.

Due to the predominant south to north sediment transport regime, sediment
bypassing would be required to ensure the health of the coastal sediment
transport system (i.e. Auckland City's West Coast beaches). Dredged material
would be deposited on the northern side of the entrance channel in a nearshore
area where it would not be lost from the nearshore sediment transport system. A
similar dredge disposal bypassing is undertaken at Port Taranaki. Identifying the
location of deposition to best work with the existing sediment transport system
will require targeted fieldwork and numerical modelling.

With respect to maximum wave heights within Manukau Harbour (i.e. for the
potential port sites), eCoast'’s research showed that the wind-generated waves at
1,2,5,10, 20,50 and 100 year return periods. The 100 year return period
extreme wind event results in wave heights in excess of 2 metres during sustained
winds of 30.5m/s.

Current speeds during the highest spring tides exceed 2.3 knots in Papakura
Channel (running east-west with the channel) at the central harbour site. Further
into the harbour at the Hikihiki site, maximum current speeds are reduced and
exceed 1.3 knots during highest spring tides in the upper Papakura Channel
(running east-west). At the Puhinui site adjacent to the airport, there are
presently low currents as this area is mudflat. The main channel entrance is the
same as for Hikihiki. Note, channel current speeds in the Papakura Channel to
the Hikihiki and Puhinui sites will be reduced by the dredging/deepening required
to navigate container vessels to the berths.

The docking area to the south of the proposed central site is within the main
harbour channel, the Papakura Channel. Current speeds during the highest
spring tides exceed 2.3 knots in this area (running east-west with the channel);
current speeds are also slightly higher on the ebb tide. eCoast’s analysis and
research showed that there are relatively low tidal flows across the Karore Bank;
i.e. along the route of the causeway. Low currents follow the direction of the tide,
and move up on the bank from the northern Purakau channel (southeast
direction) and from the Papakura Channel (northeast direction).

Wind-driven currents are dominant on the tidal flats, and together with the wind-
generated waves, suspend and move fine sediments on the flats. However, the
causeway and the port reclamation are not expected to have major impacts on
sediment transport, with the location and number of culverts being established
through detailed data collection and numerical modelling.

The Hikihiki site further into the harbour, where maximum current speeds are
reduced, although still exceed 1.3 knots during highest spring tides in the upper
Papakura Channel (running east-west).

The present location has the port across the Papakura Channel. This would have
an extensive impact on coastal processes, since this channel services a significant
area of the eastern Manukau Harbour, including the Pahurehure Inlet. Large
changes in current patterns and circulation would occur, which would cause
massive reworking (erosion and accretion) of the harbour seabed, channels and
intertidal flats.

With respect to the causeways for road and rail transport, both would be required
to be built on piles as each cross the harbour channels and current directions, run
east-west.

At the Puhinui site adjacent to the airport, there are presently low currents in the
area which is mudflat, although the southeastern corner of the port extends into
Pukaki Creek, is likely to have currents of up to 1 knot during peak flows.

This would cause significant changes to circulation and consequent reworking of
the seabed, channels and intertidal flats, unless it was piled or the port area
shifted to the northwest to avoid the channel. The rail and road access routes
would also be required to bridge the Pukaki Creek to avoid impacts on currents,
circulation and consequent sediment transport.



Carbon footprint

A reduction in carbon footprint may be achieved subject to the location of a new
Port within the harbour and proximity to land. If a new port can be located
without the need for a substantial causeway, the carbon footprint would be less
than expanding the existing port footprint. This is because of the proximity of the
Manukau sites to the final destinations for freight meaning that the travel
distance for trucks has been reduced. This would see an improvement in the
carbon footprint over the existing port sites and the Western Firth of Thames and
Muriwai sites whose distances are not as favourable.

Noise and vibration

A new port in the Manukau Harbour may result in direct noise impacts on
immediately adjoining land uses. A port located close to land will have a higher
risk of generating adverse noise effects in comparison to a port in the Central
Manukau Harbour; however, periods of calm water conditions may accentuate
noise from the proposed option through direct line of sight and ‘skip" across the
water. In any event the noise environment will change from that currently
existing. A detailed evaluation of the significance of that change and the
mitigation opportunities is recommended. The noise impact assessment would
need to take into account the various site options within the Harbour together
with the land based transport routes, in particular the location of sensitive
receivers along any new transport corridors.

Background noise testing would be required in order to understand the existing
condition and guantify the potential impact at sensitive land use locations. The
assessment would also need to assess construction noise and vibration for both
sensitive land uses and marine and terrestrial fauna that may be impacted from
the activities.

The Manukau option has the advantage of the landside port activities being
located within proximity to an already established business activity center, being
close to Wiri. The proximity of any noise sensitive landside activities to the access
causeways would also require careful consideration.

Light spill

A new port within the Manukau Harbour would change the existing night time
environment with the presence of a 24 hour operating port. The effects of the
new activity and lighting would be dependent on proximity to and visibility of the
port structures from existing urban and rural residential environments.

The extent and duration of the lighting, it's orientation on the ships and port
structures would also be material in determining the significance of the light spill
effects.

A comprehensive evaluation of the of the potential light spill and mitigation
opportunities is required as part of any further detailed evaluation of this option,
including an assessment of the various port site options within the Manukau
Harbour.

Air quality

An assessment of the impacts on air quality associated with a newly established
report is recommended. The potential effects on urban and rural land use
activities and identified sensitive habitats would need to be quantified.
Environmental baselines would need to be established for future comparisons
and as a base for assessing the proposed port options.

Visual sensitivity

There is potential for adverse visual effects of both the port and the
infrastructure required to reach any new port across the harbour from
residential areas surrounding harbour although this is determined by the size and
scale of any port and the distance to residential areas (actual visibility of the
site).

The Central Manukau Harbour option would have the most visual impact on
residential areas of Cornwallis Point / Titirangi / Blockhouse Bay and the
northern portion of Awhitu peninsula, although population numbers are not
particularly high.

Social

Building a new port in the Manukau and relocating the existing port to that site,
opens up opportunities to redevelop the current Waitemata Harbour land. There
is expected to be a significant positive impact for Auckland if the existing port
land was redeveloped as a high quality mixed use environment including
residential use and open space, with improved access to the water's edge. This
would allow Auckland to maximise the highest value land use for the waterfront
land, and provide commercial growth opportunities.

This option would increase opportunities for recreational access to and use of the
Auckland waterfront and remove current constraints relating to the use of
shipping lanes and ship berthage.



Opportunities for changes in land use, development of the harbour waterfront
space and creation of new public spaces in that area create amenity
enhancement opportunities within the CBD waterfront. These opportunities
include creating a vibrant mix of residential, commercial and recreational land
use activities. Having increased waterfront land would potentially make Auckland
more attractive to visitors and have a positive impact on the quality of urban
form and design for Auckland.

However, the social impacts of the new port within the Manukau would need to
be comprehensively assessed as part of a Social Impact Assessment, should this
option be carried forward for further evaluation. The effect on amenity of
communities that overlook the proposed site, and the impact on recreational
opportunities within the harbour would need to be a key focus of any
assessment. This should include how the port location might impact existing
access to and use of the coast and community aspirations around the use and
protection of the Manukau harbor. Both coastal and landside community and
stakeholder values associated with the area of impact would need to be defined
and considered.

Cultural
Mana whenua involvement and future engagement

Mana whenua participated in a broad discovery process in respect of their
perspectives of the proposed short list sites. This discovery process was not
‘consultation’ with affected iwi or a formal ‘engagement process’ with mana
whenua because any formal recommendations from the CWG or any formal
position on the part of Auckland Council has yet to be made.

Whilst these mana whenua perspectives informed the preparation of this Study,
they should not be viewed as categorical or formally representative of the
respective mana whenua groups’ mandated positions.

Formal, coordinated and appropriately structured future engagement if this
process continues is required. Undertaking formal engagement is critical to the
future success of this long-term initiative. This is particularly important in light of
the potential for co-governance or co-management Settlement options over
potential and current port sites.

Historical perspective

The Manukau is the second largest estuary on the West Coast of the North Island.
It occupies about 375 square kilometres and has a coastline length of about
520 kilometres. It is more than three times the size of the Waitemata Harbour. To
mana whenua iwi, its shallow nature provides an abundant seafood resource.

Historically, there were a large number of Pa built close to the shore line for ready
access to this resource and physically illustrate their relationship to the harbour
and its waters. There are several marae all in close proximity to the shores
including:

Te Puea, near Mangere bridge

Makaurau at lhumatao, Mangere

Pukaki at Pukaki, Mangere

Whatapaka near Clarkes Beach opposite Seagrove
Tahunakaitoto near Glenbrook, the oldest of the current marae
Reretewhioi on the Waiuku estuary, and

Huarau near Maioro

The recent history of mana whenua in respect of the Manukau Harbour could best
be characterised as a battle for the restoration of tribal mana and kaitiakitanga
over this important area. One of the first Waitangi Tribunal claims ever taken was
Wai8; which was a claim by Dame Nganeko Minhinnick over the treatment of the
Manukau Harbour and Waikato Tainui lodged Wai 30 over the Manukau harbour in
the 1980s.

All mana whenua participants spoken with about the potential Manukau sites
raised concerns regarding the impact of the Manukau options on the health and
well-being of the harbour. The Manukau Harbour is the traditional “food basket”
of mana whenua in the area, and their recent history speaks of denigration to
that resource. They referred to a time in living memory prior to the airport
development (1952), the sewerage plant at lhumatao (1960s) and bridges at
Puhinui (1980s-1990s) when the harbour was full of flounder, snapper, eel,
mussels, scallops however the developments seriously impacted those taonga
species. In recent years, some of the species have returned due in no small part
to the role of mana whenua iwi insisting that proper protections be put in place.

In particular mana whenua participants spoke of the Manukau being a ‘dumping
ground’ (raw sewerage, storm-water run-off, industrial waste/pollution, farming
run-off and wake damage to the shoreline etc.) that has negatively impacted on
their food resources, their relationships and associations to this area and their
ability to exercise kaitiakitanga.



The Puhinui site is immediately adjacent to the Pukaki marae and there was
strong opposition to this proposed site. Promises of economic development and
employment opportunities have been made in the past, when both the airport
and sewer plant were constructed, but then no jobs were offered.

These experiences do not support discussion around potential economic
development and much work would be required to change these deeply held
views from prominent mana whenua community members.

Interests and relationships

Auckland Council identifies at least 19 mana whenua groups or interests who
contend to having a stake/interest and relationships in the Manukau Harbour. The
majority of these mana whenua groups have not yet settled their historical Treaty
of Waitangi claims.

The experience of mana whenua in the Manukau Harbour in respect of previous
large infrastructure builds has not been positive.

Indeed mana whenua in the Manukau have a distrust and reluctance toward large
public infrastructure being built in their area noting that past experiences has left
them feeling badly treated. While relationships are mending it is against this
back drop that any future port options in the Manukau appear.

Mana whenua spoke of the loss of mana with each development, the consequent
impacts on their food sources and the hurt that this causes them. Their
aspiration is to ensure that their mokopuna (grandchildren) don't have to suffer
the same treatment that they went through. If more seabed is acquired, they will
continue to lose mana. Some spoke of the degree of confiscation already
experienced and keen desire to not see reclamations taking more of their
whenua.

The kaitiakitanga of mana whenua has been seriously impacted in the Manukau.
Mana whenua spoke of their inability to be proper kaitiaki over our tribal domain
due to external forces which consequently diminishes our mana. Tapu areas in
the harbour are almost all gone. The airport, sewer and Puhinui bridges have
trampled all over the tapu areas with some mana whenua iwi saying there is
virtually no tapu left.

Treaty settlement

A harbour settlement over the Manukau Harbour has a high likelihood of
occurring sometime in the next 10 years. Any such settlement is also highly
likely to include co-governance and co-management aspects in relation to how
the harbour is governed and managed. While any settlement will involve the
Auckland Council the Crown will negotiate the Settlement independent of
Auckland Council and any future port. Any such co-governance settlement will
include elements that relate to water quality, decision making powers etc.

For example, water quality at the Manukau Puhinui site has been identified with
freshwater discharge into this area stagnating and degrading this area due to low
tidal flows and poor water circulation.

Mana whenua representatives have indicated they do not want this Study to cut
across settlement options, but rather to support and assist where possible.

Other

The Maori Fisheries Act 2004 provides for particular iwi specified within Schedule
3 of the Act who held mana whenua over coastline and harbours listed (in
Schedule 2) with the ability to claim that coastline under a process stipulated in
the Act. Under the Maori Fisheries Act 2004, mandated iwi organisations,
organisations who represent the Schedule 3 iwi, were able to claim coastline
provided they received the agreement and consent of neighbouring iwi. These
coastline agreements were then used by Te Ohu Kai Moana Trustee Limited to
determine the amount of settlement quota that mandated iwi organisations were
entitled to receive on behalf of their iwi.

Settlement quota carries a commercial fishing interest to harvest fish within the
limits of the total allowable commercial catch as set each year by the Ministry of
Fisheries. In relation to the short-list sites Manukau Harbour is classified as a
harbour for which harbour settlement quota was allocated.

In addition, iwi and hapt can take seafood under a customary fishing permit.
Should this site progress an assessment on the impact of shipping vessels and the
port activity on Maori commercial and customary fishing interests will need to be
conducted.



10.7.6.4 Western Firth of Thames Kawakawa Bay

10.7.6.4.1 Quantitative AnaIysis Figure 90: Option 5D - Kawakawa Bay total benefits and costs ($)
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Waimango Point

Figure 91: Option 5E - Waimango Point Total benefits and costs ($)
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10.7.6.4.2 Qualitative analysis
Land use and strategic urban planning

Alignment with Auckland Plan (a compact city) and appropriateness of urban
growth surrounding the port site

This option would be in general accordance with the aspirations of the Auckland
Plan, which sees Auckland's industrial concentration growing to the south of the
city, although a location in the Firth of Thames and any associated development
would be beyond the existing RUB.

Potential for industrial and employment growth adjacent to port site
(opportunity)

There would be limited scope for growth of employment and industry in close
proximity to a new port in this location. The land form and rural character would
be generally prohibitive to such a change in land use.

However, this option may encourage growth of primary industry in Papakura /
Takanini as well as in North Waikato, which is generally in accordance with wider
regional growth objectives.

Adjacency to established industrial and employment areas

This option would not be well connected to any significant industrial areas, freight
routes or other associated employment areas, and would require significant new
transport infrastructure through rural and sensitive landscapes.

Adjacency to established residential areas (access to employment
opportunities)

This area is also not connected to any significant residential areas and would
therefore require significant commuter movement.



Land use

The development of a new port at Western Firth of Thames impacts on land use
as follows:

1. Seabed acquisition for new port development.

2. Land side areas adjacent to the new port which would be required for
initial enabling of the new port development and then utilised as part of
the new ports infrastructure.

Land required for expanded infrastructure to service the new port.

4. The vacated existing port is able to be redeveloped in the alternative
use.

5. Immediately adjacent land currently used for infrastructure servicing the
port could also be released for alternative use. (e.g. existing rail and
roading corridors no longer required to handle heavy vehicle
movements).

6. Once developed land side areas adjacent to the new port would have
added value as developed land (serviced with roading).

The above analysis excludes allowance for costs associated with reclamation of
the new port and associated causeway etc. Please note the land acquisition cost
of expanding infrastructure to remotes sites has yet to be determined and
allowance is therefore provisional. Further, infrastructure construction and
development costs are to be provided by others.

The cost of acquiring the seabed is uncertain but could be compulsorily acquired
under the Public Works Act.

The quantum of value change for Items 3 - 7 above are highly subjective as to
degree of benefit (% value uplift and / or rate $ per m? adopted) and also the
amount of land that might be impacted is not readily identified at this stage of the
study.

Environmental
Coastal

The two sites in the Western Firth of Thames are in semi-sheltered locations,
which are open to northerly wind and infrequent but energetic cyclone swell from
the north. As aresult, there are relatively low sediment transport rates. Tidal
currents Kawakawa Bay are up to 1.5 metres (east-west) during spring tides on
the southern side of the port. The presence of the port could increase these
currents by restricting the entrance width to the channel between the island and
mainland, which would need to be investigated. In addition, the causeway would
need to be constructed on piles to mitigate impacts on currents, circulation and
sediment transport, since it is located across the area of strongest current
speeds. There is the potential to impact on a regionally significant surfing break
(Orere Point) with the Kawakawa Bay site. However, the port and breakwaters do
not extend into the ‘swell corridor’ for the break, so it is unlikely to be an issue.

Waimango Point site is located just 10km southeast of Kawakawa Bay, and so are
exposed to very similar wave conditions and has relatively low sediment transport
rates. Tidal currents are up to 1.0 metre (north-south) during spring tides on the
western side of the port. The presence of the port could increase these currents
by compressing the space between the port and mainland, which would need to
be investigated. In addition, the causeway would need to be constructed on piles
to mitigate impacts on currents, circulation and sediment transport, since it is
located across the area of strongest current speeds.

A potential impact that would require detailed investigation is the potential to
cause the development of a salient behind the port structure, i.e. a widening of
the beach, due to reduce exposure/protection by the port.

The potential for this to occur is higher in this location than at Kawakawa Bay
since the structure is closer to the land, and because this site has wide open
beaches that are not in equilibrium with the dominant wave directions (unlike the
pocket beaches in the lee of the Kawakawa Bay site).

Carbon footprint

A new port in the Western Firth of Thames would result in an increased carbon
footprint. Whilst accessible to SH1 and the south and east of the North Island,
the travel distance from SH1 to the port landside activities increases the carbon
footprint. Whilst the increase in carbon footprint is not as high as the Muriwai
option, it represents a material increase from the Manukau and the existing site
options.



Noise and vibration

Given the relatively quiet rural nature of this location the change in noise
environment is expected to be noticeable. There are a number of residences
along the coastline that may be impacted by the change in noise environment,
subject to the location of the port and the landside activities. Both this option
and the Muriwai option have the potential to generate the widest noise and
vibration impact footprint given the need to establish a new road corridor
through existing rural and urban neighborhoods.

A detailed evaluation of the scope and significance of the potential noise impacts
and the mitigation opportunities is recommended should any further analysis of
this option be carried out. The analysis would need to identify all sensitive
receivers including any sensitive underwater and terrestrial receivers. Both the
construction noise and vibration and ongoing long-term noise impacts would
need to be assessed.

The port activities would introduce potential for new noise impact on marine life
within in the harbour. Whilst the existing volume and intensity of residential
populations and sensitive land use activities impacted by the change to the
acoustic environment may not be as high as the number of sensitive land use
activities within proximity to the existing port, the potential change in
comparison to the existing environment could be more noticeable.

Light spill

The existing night time environment would change with the presence of a
24 hour operating port, associated landside activities and causeway all creating a
potential night time illumination into the sky and adjacent viewpoints.

A comprehensive evaluation of the potential light spill impact and mitigation
opportunities is recommended as part of any further detailed evaluation of this
option, including an assessment of the difference between site options within the
Western Firth of Thames and whether the light spill impact would extend as far as
the Coromandel. The evaluation would need to consider sensitive received both
on the coast and along the proposed transport corridor.

Air quality

An assessment of the impacts on air quality associated with a newly established
report is recommended. The potential effects on urban and rural land use
activities and identified sensitive habitats would need to be quantified.

Environmental baselines would need to be established for future comparisons.
The cumulative effects on air quality would need to be considered including the
impact of other existing activities within proximity to the port that impact air
quality.

Visual sensitivity

This option would result in significant adverse visual effects of both the port, and
the infrastructure required to reach any new offshore port, with the hosting
environment currently undeveloped and relatively free from the elements
associated with the urban environment of nearby Auckland. There are also likely
to be significant visual effects of increased traffic and access infrastructure
(earthworks, road and rail) through the Clevedon valley which is an attractive
rural landscape.

Although population figures are currently low in this area, further residential
growth is expected, but of a character to reinforce and enhance the rural
character.

Social

Building a new port in the Western Firth of Thames and relocating the existing
port to that site, opens up opportunities to redevelop the current Waitemata
Harbour land. There is expected to be a significant positive impact for Auckland if
the existing port land was redeveloped as a high quality mixed use environment
including residential use and open space, with improved access to the water’s
edge. This would allow Auckland to maximise the highest value land use for the
waterfront land, and provide commercial growth opportunities.

This option would increase opportunities for recreational access to and use of the
CBD waterfront. It would also remove current constraints relating to the use of
shipping lanes and ship berthage.

Opportunities for changes in land use, development of the harbour waterfront
space and creation of new public spaces in that area create amenity
enhancement opportunities within the CBD waterfront. These opportunities
include creating a vibrant mix of residential, commercial and recreational land
use activities. Having increased waterfront land would potentially make Auckland
more attractive to visitors and have a positive impact on the quality of urban
form and design for Auckland.

However, the social impacts of the new port within the Western Firth of Thames
would need to be comprehensively assessed as part of a Social Impact
Assessment, should this option be carried forward for further evaluation.



The effect on amenity of communities that overlook the proposed site and those
who are affected by the rail and road access corridors through the Clevedon
valley would need to be a key focus of any assessment.

This assessment should also include the impact on recreational opportunities
within the harbour and how the port location might impact existing access to and
use of the coast. In addition, community aspirations around the use and
protection of the Firth of Thames and the Clevedon Valley, both coastal and
landside and community and stakeholder values associated with the area of
impact would need to be defined and considered. The area of social impact is
expected to be relatively stretched given the length of the new access corridor
and the communities located along the route.

Cultural

Mana whenua participated in a broad discovery process in respect of their
perspectives of the proposed short list sites. This discovery process was not
‘consultation’ with affected iwi or a formal ‘engagement process’ with mana
whenua because any formal recommendations from the CWG or any formal
position on the part of Auckland Council has yet to be made.

Whilst these mana whenua perspectives informed the preparation of this Study,
they should not be viewed as categorical or formally representative of the
respective mana whenua groups’ mandated positions.

Formal, coordinated and appropriately structured future engagement if this
process continues is required. Undertaking formal engagement is critical to the
future success of this long-term initiative. This is particularly important in light of
the potential for co-governance and co-management Settlement options over
this potential port site.

Historical perspective

The mana whenua of the Marutuahu iwi confederation were historically traders
of their extracted resources into Auckland, Australia and further abroad. They
owned ships and were actively involved in trade. The Firth of Thames was an
area that had an abundance of natural resources; native timber, cultivated crops,
fish, flax and gold. It was the rights held by mana whenua iwi to this resource
base, not dissimilar to many areas of New Zealand at that time, which provided
the platform for entrepreneurial endeavor. The process of colonisation and the
actions of successive settler governments overtime took those resources from
the control and ownership of mana whenua iwi.

Interests and relationships

The proposed sites are within the Western Firth of Thames) being part of the
Hauraki Gulf; an area that holds national significance under section 7 of the
Hauraki Gulf Marine Park Act 2000. This Act also establishes the Hauraki Gulf
Forum to recognise the historic, traditional, cultural, and spiritual relationship of
tangata whenua with the Hauraki Gulf, its islands, and, where appropriate, its
catchments as per section 15 of the Act.

Any proposed site in the Western Firth of Thames will need to be considered by
the Forum in terms of the effect of the proposed port will have on the
relationship of tangata whenua to the Hauraki Gulf. This approach should be
factored into any further site assessments that might be required.

The mana whenua iwi we spoke with were open to having further discussions
about the proposed sites in the Western Firth of Thames provided they are
involved in the design, implementation and governance of the process over time.
They noted the potential social and economic stimulus and benefits that might
flow into the region. However, any further discussion would need comprehensive
environmental and cultural assessments before progressing so as to not
negatively impact existing and proposed marine farming near Waimango and
other tribal interests.

Treaty settlement

No Deed of Settlement has been executed with the Hauraki Collective yet.
Indications are that negotiations will recommence this year having previously
been placed on hold by the Minister of Treaty Settlements. Any future
settlement negotiations could include co-governance over the Western Firth of
Thames and/or co-ownership interests in the proposed site.

Other

Potential Foreshore and Seabed applications could be raised in Settlement
negotiations or under the Marine and Coastal Area (Takutai Moana) Act 2011.
These interests or rights remain unaffected by the Hauraki Gulf Marine Park Act
2000.

Furthermore, the proposed Waimango Point location is in close proximity to an
area of high Maori conservation values, cultural significance and Maori land
ownership. Itis unlikely to receive to mana whenua support given this proximity
and the need for potential public works delegations. Furthermore it would be
unlikely that the Maori Land Court would support any Public Works Act takings of
Maori land in order to support the necessary port infrastructure.



Hauraki iwi and Waikato Tainui (who also have interests and associations to the
Firth of Thames) have a long history in the seafood industry - specifically in the
fishing and aquaculture sectors.

The Maori Fisheries Act 2004 provides for particular iwi specified within
Schedule 3 of the Act who held mana whenua over coastline and harbours listed
(in Schedule 2) with the ability to claim that coastline under a process stipulated
in the Act. Under the Maori Fisheries Act 2004, mandated iwi organisations,
organisations who represent the Schedule 3 iwi, were able to claim coastline
provided they received the agreement and consent of neighbouring iwi.

These coastline agreements were then used by Te Ohu Kai Moana Trustee
Limited to determine the amount of settlement quota that mandated iwi
organisations were entitled to receive on behalf of their iwi.

Settlement quota carries a commercial fishing interest to harvest fish within the
limits of the total allowable commercial catch as set each year by the Ministry of
Fisheries. In addition, iwi also have a customary fishing take and iwi and hapt
members can take seafood under a customary fishing permit.

Should this site progress an assessment on the impact of shipping vessels and
port activity on Maori commercial and customary fishing interests will need to be
conducted. The Hauraki Maori Trust Board is currently the joint mandated iwi
organisation for the iwi of Hauraki.

10.7.6.5 Muriwai
10.7.6.5.1 Quantitative analysis

Figure 92 and Figure 93 shows the whole-of-life costs and benefits for Options
5F: Muriwai Offshore Port and 5G: Muriwai North West Coast.

The whole-of-life costs shows that for the two options, there is a large capital
investment upfront to build the new port and associated transport infrastructure.
This upfront investment is the highest out of all the new port options, due to the
high energy coastal environment at Muriwai, and port infrastructure requiring
more protective infrastructure than the others. This capital cost is spread out
over a period of 15 years prior to the new port commencing operations.

In the year following the port movement, it is expected that the site at Waitemata
Harbour will be sold as a super lot for development, leading to an upfront land
value realisation of approximately $1 billion, with associated development costs
and release of the land phased over three periods.

The land use value is the net developed land value after taking into account
development costs. The land use value benefit here does not represent the full
developed land value as the release of land is ongoing beyond the 100 year
appraisal period.

The costs and benefits taper off towards the end of the appraisal period due to
the discount factor reducing any benefits and costs that happen later in the
appraisal period.

Muriwai Offshore Port

Figure 92: Option 5F - Muriwai Offshore Port total benefits and costs ($)
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Muriwai - North West Coast

Figure 93: Option 5G Muriwai North West Coast total benefits and costs ($)
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10.7.6.5.2 Qualitative analysis
Land use and strategic urban planning

Alignment with Auckland Plan (a compact city) and appropriateness of urban
growth surrounding the port site

This option would not align with the Auckland plan or regional development
strategy, as it results in placing a significant generator of employment and traffic,
and potentially associated urban growth beyond the current urban limits. This
would result in the transport made up of large amounts of freight travelling
through the isthmus area of Auckland.

Potential for industrial and employment growth adjacent to port site
(opportunity)

This option may put indirect pressure on land use in northwest Auckland with the
likes of Huapai becoming more industrial/primary industry focused, which may
not be appropriate given the existing rural character.

Adjacency to established industrial and employment areas

A port in this location would not be connected to any significant industrial area or
freight route. SH16 is a rural road and major freight movement will affect its
character and use.

A port in this location would also not be connected to any significant area of
employment.

Adjacency to established residential areas (access to employment
opportunities)

A port in this location would not be connected to any significant residential area
and would require significant commuter movement.

Land use

The land use and resulting value impacts on the Muriwai Option are likely to be
materially similar to those applying to the Western Firth of Thames Option
outlined above.

Environmental
Coastal

This site is just north of the Manukau Harbour Entrance, and so also is exposed to
an extremely high energy wave environment as analysed by eCoast. Any site in
this area would require extensive protection infrastructure, and a piled access to
the offshore port to minimise impacts on alongshore sediment transport. There
are high sediment transport rates, a telecommunication cable landing site, two
Regionally Significant surf breaks and Regionally Significant Ecology to be aware
of in this area.

Carbon footprint

This option has the greatest increase in carbon footprint given the length of the
required off shore causeway and the distance from SH1, Wiri, other business
centres and the southern motorway. This area is likely to have the highest carbon
footprint out of all the potential new site options due to its distance from the
majority of final freight destinations.



Noise and vibration

Given the relatively quiet rural nature of this location there may be a noticeable
change in the existing noise environment subject to the location of the port, the
landside activities and proximity to sensitive land uses. A change would also be
anticipated to the existing noise environment along the necessary transport
route.

Both this option and the Kawakawa Bay option have the potential to generate the
widest noise impact footprint given the need to establish a new road corridor
through existing rural and urban neighborhoods.

A detailed evaluation of the scope and significance of the potential noise impacts
and the mitigation opportunities is recommended should any further analysis of
this option be carried out. The analysis would need to identify all sensitive
receivers including any sensitive underwater and terrestrial receivers. Both the
construction noise and vibration and ongoing long-term noise impacts would
need to be assessed.

The port activities would introduce potential for new noise impact on marine life
within the harbour. Whilst the existing volume and intensity of residential
populations and sensitive land use activities impacted by the change to the
acoustic environment may not be as high as the number of sensitive land use
activities within proximity to the existing port, the potential change in
comparison to the existing environment could be more noticeable.

Light spill

The existing night time environment would change with the presence of a 24 hour
operating port, associated landside activities and causeway all creating a
potential night time illumination into the sky and adjacent viewpoints.

A comprehensive evaluation of the potential light spill impact and mitigation
opportunities is recommended as part of any further detailed evaluation of this
option, including an assessment of the difference between site options within
Muriwai. The evaluation would need to consider sensitive received both on the
coast and along the proposed transport corridor.

Air quality

An assessment of the impacts on air quality associated with a newly established
report is recommended. The potential effects on urban and rural land use
activities and identified sensitive habitats would need to be quantified.

Visual sensitivity

This option would result in significant adverse visual effects of both the port, and
the infrastructure required to reach any new offshore port, with the hosting
environment currently undeveloped and relatively free from the elements
associated with the urban environment of nearby Auckland. There are also likely
to be significant visual effects of increased traffic and access infrastructure
(earthworks, road and rail) through Huapai/Kumeu which is an attractive rural
landscape. Although population figures are currently low in this area, further
residential growth is expected, but of a character to reinforce and enhance the
rural character.

Recreational use of this coastline is high, although the local resident population is
currently low. The effects would be reduced the further north the port would be
located, as visual receptors are reduced as one moves away from the settlement
of Muriwai.

Social

Building a new port in Muriwai and relocating the existing port to that site, opens
up opportunities to redevelop the current Waitemata Harbour land. There is
expected to be a significant positive impact for Auckland if the existing port land
was redeveloped as a high quality mixed use environment including residential
use and open space, with improved access to the water’s edge. This would allow
Auckland to maximise the highest value land use for the waterfront land, and
provide commercial growth opportunities.

This option would increase opportunities for recreational access to and use of the
CBD waterfront and remove current constraints relating to the use of shipping
lanes and ship berthage. Opportunities for changes in land use, development of
the harbour waterfront space and creation of new public spaces in that area
create amenity enhancement opportunities within the CBD waterfront. These
opportunities include creating a vibrant mix of residential, commercial and
recreational land use activities. Having increased waterfront land could
potentially make Auckland more attractive to visitors and have a positive impact
on the quality of urban form and design for Auckland.

However, the social impacts of the new port at Muriwai would need to be
comprehensively assessed as part of a Social Impact Assessment, should this
option be carried forward for further evaluation. The effect on amenity of
communities that overlook the proposed site, and the impact on recreational
opportunities on the water and along the Muriwai beachfront would need to be a
key focus of any assessment.



Despite the area being sparsely population, it is a highly popular destination for
Aucklanders and visitors and therefore the assessment should include how the
port location might impact existing access to and use of the coast and community
aspirations around the use and protection of Muriwai beach, both coastal and
landside and community and stakeholder values associated with the area of
impact would need to be defined and considered.

Cultural
Mana whenua involvement and future engagement

Mana whenua, where they were able and timing permitted, participated in a
broad discovery process in respect of their perspectives of the proposed short
list sites. This discovery process was not ‘consultation” with affected iwi or a
formal ‘engagement process’ with mana whenua because any formal
recommendations from the CWG or any formal position on the part of Auckland
Council has yet to be made.

Whilst these mana whenua perspectives informed the preparation of this Study,
they should not be viewed as categorical or formally representative of the
respective mana whenua groups' mandated positions.

Formal, coordinated and appropriately structured future engagement if this
process continues is required. Undertaking formal engagement is critical to the
future success of this long-term initiative. This is particularly important in light of
the potential for co-governance or co-management Settlement options over
potential and current port sites.

Historical perspective

Mana whenua continue to claim interests and relationships to the Muriwai area.
There are a number of sites of significance in the Muriwai and important tribal
taonga are still being found in and Muriwai area (note a kauri waka was
rediscovered in 2009 at Muriwai beach). Mana whenua have for many years
contested the road designation placed over Muriwai beach and the impact this
designation has on shellfish reproduction.

Should this site progress a site specific assessment should be carried out as a
part of any further feasibility studies.

Treaty Settlement

Ngati Whatua o Kaipara and Te Kawerau a Maki have settled their respective
historical claims in relation to the area that includes Muriwai. The development
of a new port will need to take cognisance of these settlements.

Interests and relationships

Under the Te Kawerau a Maki settlement, lands at Muriwai will be vested in Te
Kawerau a Maki. Some of these areas are Department of Conservation lands and
will come with covenants or reserve status. Recognition of the traditional,
historical, cultural and spiritual associations of Te Kawerau a Maki has places
and sites owned by the Crown within their area of interest. This allows Te
Kawerau a Maki and the Crown to protect and enhance the conservation values
associated with these sites.

Other

The Maori Fisheries Act 2004 provides for particular iwi specified within
Schedule 3 of the Act who held mana whenua over coastline of the Act with the
ability to claim that coastline under a process stipulated in the Act. Under the
Maori Fisheries Act 2004, mandated iwi organisations, organisations who
represent the Schedule 3 iwi, were able to claim coastline provided they received
the agreement and consent of neighbouring iwi. These coastline agreements
were then used by Te Ohu Kai Moana Trustee Limited to determine the amount
of settlement quota that a mandated iwi organisations were was entitled to
receive on behalf of their iwi.

Settlement quota carries a commercial fishing interest to harvest fish within the
limits of the total allowable commercial catch as set each year by the Ministry of
Fisheries. In addition, iwi also have a customary fishing take which has a defined
limit within the limit also set each year by the Ministry of Fisheries.

Should this site progress an assessment on the impact of shipping vessels and
the port activity on the commercial and customary fishing interests will need to
be conducted. Te Rinanga o Ngati Whatua is the mandated iwi organisation that
represents the interests of Ngati Whatua in fisheries related matters.



10.8 Comparison to the base case
Growth rate at 2.9% (2.5% discount rate)

The difference to the base case is represented in Figure 94 below:

Figure 94: Net present value comparison to the base case
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Figure 95: Comparison of options net present value to the do-minimum (Option 1)
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Figure 96: Comparison to Option 4 (high productivity)

NPV (billion)
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Figure 97: Comparison to Option 4 (low productivity)

NPV (billion)
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Port revenues and operating costs comparison

Figure 98: Revenue and operating cost comparison
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Capital costs comparison

Figure 99: Capital cost comparison
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Freight operating costs comparison

Figure 100: Freight operating costs comparison
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10.9 Sensitivity testing analysis

We examined the sensitivity of the NPV for all options to the following parameters
of discount rate and growth rates.

Table 69: Rank of options at varying growth rates

Rank Base Case Low Growth Rate High Growth Rate
1 Option 5B: Puhinui  Option 5B: Puhinui  Option 5B: Puhinui
2 Option 5C: Hikihiki ~ Option 5C: Hikihiki ~ Option 5C: Hikihiki

Option 5A: Central Option 5A: Central  Option 5A: Central

g Manukau Harbour Manukau Harbour Manukau Harbour

4 Option 4: High Option 4: High Option 4: High
Productivity Productivity Productivity

5 Option 4: Low Option 4: Low Option 4: Low
Productivity Productivity Productivity

The results were not sensitive to growth rates; changing the growth rates to a low
scenario (2.3%) and high scenario (5%) did not change the ranking of the overall
results. However, changing the discount rates for the base case at 6 and 8%
resulted in a change in ranking for the options.

Table 70: Rank of options at varying discount rates

Rank Base Case 6% Discount Rate 8% Discount Rate
. . N Option 4: High Option 4: High
L Qe B12E (FU] Productivity Productivity
. L Option 4: Low Option 4: Low
2 OppiiEm S Rl Productivity Productivity
3 Option 5A: Central Option 1: Do Option 1: Do
Manukau Harbour Minimum Minimum
Option 4: High . . . . . .
4 Productivity Option 5B: Puhinui  Option 5B: Puhinui
5 option 4: Low o i1 5. Hikiniki Option 5C: Hikihiki

Productivity

For Option 5, increasing the discount rate reduces the NPV of costs and benefits
more than for Options 1 and 4, thus resulting in a change in ranking. This is
because the increase in the discount rate decreases the value of land
development, which occurs later in the appraisal period relative to the upfront
capital cost of constructing a new port.

Given that the sensitivity analysis reveals that the choice of discount rate is
important (changes the project’s ranking against alternative projects), in this
indicative CBA, more consideration should be given to the choice of an
appropriate rate in the detailed CBA for the next stage of this Study.

We have also conducted sensitivity analysis on the minimum and maximum
dredging costs required for the Manukau site options. We found that the rankings
for the options were not affected by the difference in dredging costs, as shown in
the table below:

Table 71: Rank of options at minimum and maximum dredging costs

Base Case (Minimum Dredging
Costs

1 Option 5B: Puhinui
2 Option 5C: Hikihiki

Maximum Dredging Costs

Option 5B: Puhinui
Option 5C: Hikihiki

Option 5A: Central Manukau Option 5A: Central Manukau
Harbour Harbour

4 Option 4: High Productivity Option 4: High Productivity

Option 4: Low Productivity Option 4: Low Productivity



Recommendations



Our study recommends a future strategy for the accommodation of Auckland'’s
trade. Based on our findings, we have made the following recommendations:

1. Implement a monitoring regime to help identify with clarity when
triggers are reached that confirm the burning platform.

2. There are a variety of roadmaps to reach any long-term strategy.
Determining the short and medium-term roadmap will be critical once a
long-term strateqy is agreed.

Protecting the “next best alternative” option.

4. There are further complex issues requiring more CWG consideration to
determine how fast to implement change or whether change should be
implemented (i.e. even if you disagree that there is a burning platform).

11.1 Monitoring regime

Our forecasts suggest that container trade, multi-cargo trade and cruise will
meet capacity within the study time frame. It should be noted that there is
always a degree of uncertainty when forecasting, as the actual results may vary
year on year.

Given that the results of the analysis suggest that the port can work on its
current footprint in the medium-term, the creation of a “burning platform” for
change depends mainly on two factors: the degree to which the port will meet its
productivity targets and the rate of actual trade growth compared to our
forecasted growth rates. For example, if productivity numbers are less than
expected, the ability of the port to handle additional capacity will be
compromised. This shortens the timeframe for decision making on the future of
the port. If growth rates for trade volumes are higher than our forecasted
numbers, this shortens the timeframe for when capacity limits are reached and
thus leads to shorter timeframes for decision-making.

Implementing a monitoring regime is a way of mitigating the risk of the above
scenarios. The regime would determine when points are triggered indicating the
need for a new port (or further expansion of the port) occur based on how
capacity and trade growth develops over the short to medium-term.

The rate at which changes in these two key variables will intensify or postpone
the need to move elsewhere (or expand) is critical in considering the long-term
plan for the port and the city.

It is important that Auckland is well-prepared to make decisions when it needs to,
and with a coherent strategy underpinning those decisions.

An ongoing monitoring framework that reports on the efficiency and
performance of the port against the required benchmark efficiency gains
necessary to operate on the present site. This, combined with monitoring of
trade growth, will ensure that there are built-in time buffers for decision making
and will also ensure that any subsequent decision is informed and robust.

A key benefit of the performance monitoring regime is that it will provide key
information and updates on when specified trigger points will be reached. How
the trigger points are set up will depend on a set growth and port productivity
rate, against which actual performance of the port and trade task growth will be
measured. These two variables are critical as they determine the timing of the
capacity trigger points. If performance expectations are not met or exceeded,
the monitoring regime will notify key decision-makers on whether there is a need
to accelerate or postpone the need to expand or move the port.

This framework will provide a more proactive approach to planning and decision
making rather than making reactive decisions. It is important that Auckland is
well-prepared to make decisions when it needs to, and with a coherent strategy
and robust evidence underpinning those decisions.

This monitoring approach will ensure that disruptive changes (e.g. 3D printing),
as well as ongoing megatrends (e.qg. urbanisation, increased consumption trends)
can be reflected progressively in planning for the port future over the next 20-50
years, and future port strategy updated accordingly.

11.2 Roadmaps

The Port Future Study has discussed the options available to accommodate the
long-term trade forecast for Auckland. Determining the short and medium-term
path that will enable POAL to meet this long-term trade task is complicated. It
will require a detailed transition strategy, high levels of co-ordination, and
continuous stakeholder consultation.

The Port Future Study does not make a recommendation about transition, and
decisions around the timing and nature of short-to-medium term decisions
required to achieve the long-term strategy, as this decision rests with the CWG
and Auckland Council.

As this Study cannot pre-empt the long-term strategy, nor can it advise on
transition we have identified advantages and disadvantages of different roadmap
variables in Table 66 below and have provided a procedural anchor to the ‘actual’
timing of decisions in Appendix 23.



11.3 Roadmap variables

Our roadmap scenarios suggest that there a number of key factors which would determine what optimal path is chosen. We make no judgment on what the optimal path is
at this particular stage but provide discussion on the key variables that should be considered when determining the roadmap to a long-term solution.

Table 68: Roadmap variables

Variable

Reclamation of
some land

Relocation of
All/Part of Trade
Type

Reducing the
current port
footprint - Port
land for
alternative use

Description

Reclaiming additional land in the harbour
would allow POAL to temporarily continue to
handle its trade task for both containers and
multi-cargo for longer, without the need to
relocate excess trade task to another port.
Reclamation would be limited to only
accommodate the medium-term trade task.

Relocating some/all of POAL's multi-cargo or
container trade tasks would allow for
shortfalls in capacity to be accommodated
by other existing ports.

Reducing the current port footprint would
make land available for alternative uses.

Advantages

POAL is able to accommodate its trade task in the
interim period.

Less disruption to current operations and supply
chain.

Potentially provides additional port land for future
alternative use.

Relocating all of POAL's multi-cargo trade task
would allow for the land that is currently used for
these activities to be repurposed to handle
containers. This would allow for some of the
container/multi-cargo task to remain at the port in
the medium-term.

Similarly, relocating all of POAL's container trade
would allow for the land that is currently used to
be repurposed for multi-cargo use in the medium-
term.

Making land available for alternative uses would
promote the continued gentrification of the
Auckland waterfront.

Development proceeds or capital could then be
recycled to fund the long-term solution.

Disadvantages

The Auckland community have traditionally
had a very negative perception of reclamation
further into the harbour

There are capital costs associated with
reclamation in the harbour which could
potentially be viewed as a sunk cost if there
was a need for simultaneous investment. For
example into a new port.

There is a risk that if either trade type is
relocated to another port these customers
may not return to POAL when there is
capacity to accommodate their demand.
There are infrastructure and capacity
implications at existing ports.

There may be other supply chain disruption
impacts such as cost and time of logistics,
congestion and other transport related costs,
which can also impact the profitability of
relocated task.

Reducing the current footprint would directly
reduce POAL's capacity to accommodate its
trade task. The implications of this have
already been discussed Option 2 in the
options assessment.



11 4 Roadmap Scenarios Table 69: Roadmap scenarios examples

Temporarily relocate all multi-cargo to Northport, and convert
The roadmap scenarios are intended to provide a preliminary indication on the Roadmap A Bledisloe to a temporary container terminal to accommodate
possible paths to handle the medium-term TEU forecast in the process of growth in container task.

reaching the long-term solution. That is focused on providing a temporary

T ily relocate all [ti- to Northport, mak
solution to accommodate the medium-term or excess trade task whilst the emporartly relocate all muitircargo to Northport, make

Bledisloe available for alternate use, conduct some reclamation

process for a long-term solution is underway. Roadmap B at Fergusson to temporary accommodate (excess) container
We have identified a number of roadmap scenarios illustrated in Figure 101 and task.
examples provided in Table 69. Temporarily relocate all multi-cargo to Northport, make

Roadmap C Bledisloe available for alternate use, and temporarily relocate

Note that this is not an exhaustive list, there are other combinations or sub ;
excess containers to Port of Tauranga.

options that could alter outcomes, further analysis would be required to
determine the optimal option. Maintain current port footprint, and temporarily relocate excess
Roadmap D multi-cargo task to Northport, and temporarily relocate excess

Figure 101: Roadmap variables scenarios .
container task to Port of Tauranga.

Current Port Conduct some reclamation/expansion at Bledisloe and
Roadmap E Fergusson to temporarily accommodate excess multi-cargo and
excess container trade task.

Short-Medium Term Conduct some reclamation/expansion at Bledisloe and

Fergusson to temporarily accommodate some excess multi-

Roadmap F cargo and container trade task and temporarily relocate some
E excess container/multi-cargo task to Port of Tauranga and/or

Conduct some reclamation/expansion to temporarily
accommodate some excess multi-cargo and container trade task
and make some port land for alternative use. Including
extension at Bledisloe to meet multi-cargo trade task, and
Captain Cook is made for alternative use. This is consistent with
the Central Wharves Strategy.

current foot

int
Port land o A?i

alternative

Roadmap G

Relocate A
trade task

D

use

Long-term
recommended option



11.5 Protecting the option

It is vitally important to note that we live in a dynamic environment and that this
study shows preferred alternatives at this current time. It does not reflect how
alternate sites might evolve and land use at these sites might change. It is likely
that the metrics around each site will fundamentally change if development in
the alternate site areas is allowed to occur. Potentially this will lessen the
availability of land or restrict future land use for any potential new port option.

The indicative CBA results show that building a new port in the Manukau area will
generate higher benefits as the capacity of a new port will not be constrained,
compared to, if the port were to remain where it is.

If the appropriate planning or option protection does not occur in the short-term
with regard to the new sites, it is likely that the metrics around each site will
fundamentally change, as new developments at the alternate sites will occur and
thus lessens the availability of land or restricts future land use.

Option protection is particularly crucial in the case of the Manukau options,
where development plans in the areas surrounding the new proposed port sites
could make the site uneconomic in the future in the absence of Notices of
Requirement and incorporation into Regional Plans. For example, if surrounding
land was zoned for residential as opposed to industrial use. If the desired future
state is to have the land at the port site returned to the city for redevelopment,
then a decision in the short to medium-term would be how POAL's existing and
future trade task should be handled. As such, we recommend that, if Option 5 is
chosen as the preferred long-term option to handle the long-term trade task, it is
critical that the preferred site is protected in the short to medium-term to
maintain its value as a new port site.

This would mean that if the CWG decides that a new port should be built,
planning for this should start immediately, in order to protect the option value.

This will mean that in the short-term, further investigation into the possible new
sites, such as detailed engineering and design, environmental impact
assessments, and consultation with transport agencies including NZTA, KiwiRail
and Auckland Transport will have to be undertaken immediately.

Another consideration is the flow-on impacts this decision will have on any
existing and future planned transport infrastructure investment projects. In
order for both the new port option and transport projects to realise their full
benefits, the planning processes for both will need to be integrated and any port
planning must be coordinated with any existing infrastructure plans and
initiatives.

11.6 Conclusion

Any decisions made today and in the medium-term will have significant impacts
on the future of Auckland. There will be a need to make difficult decisions
regarding the future of the port and the city, with trade-offs to be considered for
all options. The chosen future state of Auckland may require some bold decisions
today. Therefore, the next steps will be critical to enabling that future.

There are also significant short/medium-term consequences of the long-term
decision that might result in significant land area being available to the city (or
not) within this shorter time horizon. There are flow-on impacts for both these
options that will have a long-term impact on Auckland'’s economy, society and
urban form.

This study and its findings are part of the wider the Port Future Study initiative.
This initiative is a collaborative, stakeholder and mana whenua focus study, with
emphasis given on wider community involvement in the decisions about the ports
future. A process for consultation and engagement with both mana whenua and
the wider public should continue to ensure that the project retains community
involvement and that any agreed future port will have all stakeholders’ buy-in.



This section discusses other strategic considerations that are not directly within
the scope of this study, but that will have important implications on the feasibility
of future options.

12.1 Governance/ ownership structure

Currently, Auckland Council is the main shareholder of POAL. There are a
number of ownership considerations that may have feasibility impacts on the
recommended long-term solution.

It can be argued that there is a potential for conflict between Auckland Council’s
role as public voice, its regulatory functions and as an owner of the port.

For example, it is difficult to determine whether there is a return on investment
of the underlying land asset, or if the return on investment is currently only
based on port performance and operations. Arguably, the current dividend
Auckland Council receives per year includes a portion of rental/or return for the
land asset; however, as dividends are dependent on operating profit, the rental
proportion would not be accurately represented and/or dividends could be
misstated and could vary with port profitability.

For discussion and illustrative purposes, we deliberate the scenario of separating
the operating aspects and asset ownership of POAL in to two separate
companies, port operations company (OpCo) and a land holding company
(LandCo). A contract would outline and govern the land use between OpCo and
LandCo. Separating operating asset and land assets can provide independent and
more robust decision-making that will optimise outcomes for both companies.

12.2 Private sector involvement

With respect to the trends in recent Asia Pacific port transactions, there also
may be scope for private sector involvement to support a recommended long-
term option. We note there are a number of possible ownership models available,
and feasibility impacts would vary. Table 70 provides a summary of advantages
and disadvantages of alternative ownership structures. Refer Appendix 21 for
case studies.

A potential lease agreement
could obligate the private
sector to co-ordinate and
execute the preferred long-
term solution.

Proceeds from a potential
lease could provide some
funding for long-term
solution.

Ongoing capital development
of the port is funded by the
lessee.

Land decisions could be made
outside or operating to
accommodate best use of land
assets.

Operating risks could be
transferred to operating
company.

Operating company will be
responsible for port
infrastructure development
and investment.

Table 70: Advantages and disadvantages of OpCo and LandCo structure

Advantages Disadvantages

Potential loss of dividends and
income, however note any
upfront transaction proceeds
would represent and positive
cash flows including dividends
and generally would not
proceed if net worse for the
shareholder.

Loss of operating control;
however, mitigated to an
extent by other requlatory
controls and mechanisms.
Accounting and taxation
implications will need to be
explored.



12.3 National port strategy

A National Port Strategy is a national/regional master plan for ports to drive
greater supply chain efficiencies. Integration of planning can provide (as a whole)
a more efficient capital planning regime.

There are previous studies that have focused on a holistic ports strategy among
New Zealand ports. This section discusses the strategic and feasibility
implications on the long-term recommendations if a National Port Strategy was
considered.

Overall, there are 14 major ports in New Zealand, most having a container
terminal to account for imports, exports and inter-trade.

The latest Ministry of Transport (MOT) data suggests that there is currently a
large number of intra-North Island empty container movements due to the
current trade imbalance (Ports of Auckland is New Zealand's largest container
import port, and Port of Tauranga is the largest port for container exports). This
imbalance requires a large movement of empty containers around the country,
which is costly and inefficient.

A discussion paper by Auckland Regional Holdings in 2010 outlined a number of
recommendations to the New Zealand Government, indicating a need for
participation and involvement at a national level. We have found this consistent
with other literature and international ports. Appendix 22 contains an extract of
the ports and freight sector challenges and how international governments have
approached these challenges.

In Australia, the National Ports Strategy was developed in 2011. It considers
container and bulk ports with the strategy aimed to improve governance, land

planning and future infrastructure requirements to drive development of efficient

sustainable ports and related freight logistics to boost export performance and
economic productivity.

The NSW Government also has a “Freight and Ports Strategy"” which aims to
provide a strategy for the transport network in NSW that will allow for the
efficient flow of goods to market, whilst working with industry to improve the
overall supply chain.

Greater co-ordination for
planning for both wider freight
infrastructure and port
infrastructure.

Potential for specialisation in
ports trade task.

Enables planning for peak
trade task events amongst
ports.

Enable best practice policies.

Table 71: Advantages and disadvantages of a National Port Strategy

Advantages Disadvantages

Other ports provide an
effective competitive control
on POAL, restraining prices
and encouraging efficiency.
Any further merger between
ports may see this competitive
influence diminished to the
detriment of Auckland
importers and exporters.

A degree of costs for
implementation and
consideration for different
ownership structures for
different ports.

Potentially requires legislative
change.

Potential administrative
burden to organising.
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1-over-2
1-over-3

ACIL

ADC
ASC
AT

ATEED

ATEED's Cruise Action Plan

Auckland Economic Development Strategy
Auckland Plan

Auckland Regional Holdings

Auckland Unitary Plan (Unitary Plan)
Bedforms

Berthage

Berthing

Blue Sky

Break Bulk

Brownfield
Bulk Cargo
CAGR

Caisson

Type of straddle carrier, 12.5m high
Type of straddle carrier, 15.5m high

Auckland Council Investments Limited : A major CCO the manages Auckland Councils major equity
investments

Auckland Development Committee
Automated Straddle Carriers (Auto Strads): Vehicle used for moving containers

Auckland Transport: Organisation responsible for all the regions’ transport services (excluding state
highways).

Auckland Tourism Events and Economic Development: A CCO and Auckland's economic growth agency
Report that address the economics of the cruise ship industry to Auckland

Sets out how Auckland will achieve its economic goals

Sets down the vision for the Auckland region

Set up to provide funds to Auckland Council and manage its long-term interests and for the benefit of
New Zealand

The proposed plan for Auckland's future

A morphological feature formed by the interaction between a flow and cohesion less sediment on a bed
Space at wharf for vessels to park

Action when vessel parks at the wharf

New option used in option analysis

Variety of goods that must be loaded onto the ship individually i.e. not in containers or in bulk, sometimes

on pallets, in boxes or other storage means
Development on an already developed site
Commodity Cargo

Compound Annual Growth Rate

A structure used for under water ground work



CBA

CBD

CCo

CEU

Conlinxx
Containerised Cargo
Cruise New Zealand
Customs

CWG

Docking Area

Dolphin

Dredging

East West Link
Ebb Tide
ECMT

ENGO
Exchange Hub

FIGS
Flow Tide

Future Urban Land Supply Strategy

Future Urban Zone
GDP
GFA
GFC

Cost Benefit Analysis

Central Business District

Council Controlled Organisation

Car Equivalent Units

Subsidiary company of POAL which managed the Wiri Inland Port in South Auckland
Goods shipped within containers

New Zealand's Industry Body for the cruise sector

Government border protection agency

Consensus Working Group

Body of water next to the structures used in handling vessels

A standalone structure that extends above the water level and is not connected to shore or pier, they
provide a structure to secure to when the ship is greater than in length of the berth/pier.

A process used for excavating the sediment at the bottom of a body of water
Planned motorway extension linking the Southern and South Western motorways
Period when water level is falling

East Coast Main Trunk

Environmental Non-Government Organisations

Location where passengers or crew have reached their final destination or embark as the start of their
cruise

Freight Information Gathering System

Period when water level is rising

This plans out how land is supplied for development in the Future Urban Zones
Land that will be urbanised within the next 30 years

Gross Domestic Product

Ground Floor Area

Global Financial Crisis



ILM

Land Reclamation

Light Spill

LOA

Local Government Act 2002 Amendment Act 2014

Lo-Lo
MAF

Mana Whenua Iwi
MBIE

MCA

MOT

Multi-cargo

NAL

National Port Strategy

Nga Mana Whenua o Tamaki Makaurau and Crown
Framework

NIMT
NSW
NZIER
NZTA
OECD
PCC
PCTC
PDI

Investment Logic Map: Structured workshops with stakeholders

The process of creating land from existing bodies of water such as oceans, harbours, rivers etc
Light that reaches area beyond the intended lighted area

Length Overall, dimension of the overall vessel length

The purpose of this Act is to provide for democratic and effective local government that recognises the
diversity of New Zealand communities.

Lift-on lift-off: A type of port operation used when loading or unloading vessels

Ministry of Agriculture and Forestry was a state sector organisation which dealt with matters relating to
agriculture, horticulture and forestry.

The customary tribes of Auckland

Ministry of Business Innovation and Employment

Multi Criteria Analysis

Ministry of Transport

Break cargo and bulk cargo

North Auckland Line: Section of the rail trunk line north of Auckland
Plan for all of New Zealand ports

Sets out structure and function of Nga Mana Whenua o Tamaki Makaurau , crowns proposals for
recognitions of interests and right of refusal over surplus crown land and the process for resolving claims

North Island Main Trunk Line

New South Wales

New Zealand Institute of Economic Research

New Zealand Transport Agency

Organisation for Economic Co-operation and Development

Pure Car Carriers : Vessels that carry only cars

Pure Car and Truck Carriers : Vessels that carry only cars and trucks

Pre-Delivery Inspection



Pilotage

POAL
POT
Public Works Act

PwC
Rangatiratanga
RG

RMA

Ro-Ro
RTG
RUB

SH1

SH16

SH20

Statistics New Zealand

Surficial Sediment

Tamaki Collective

Tamaki Makaurau iwi

Te Tiriti o Waitangi/ Treaty of Waitangi
TEU

The Treasury

TOS

ULCV

When a pilot (with detailed local knowledge of waterways) manoeuvres a ships through dangerous or
congested waters, such as harbours or river mouths,

Ports of Auckland Limited
Port of Tauranga

New Zealand Legislation which provides the Crown with the right to acquire land for government and local
works

PricewaterhouseCoopers
Self determination
Reference Group

Resource Management Act: New Zealand's main piece of legislation that sets out how the environment
should be managed

Roll-on roll-off: A type of port operation used when loading or unloading vessels
Rubber Tied Gantry is a mobile gantry crane used to stack and move containers

Rural Urban Boundary defines the extent of urban development to 2041 and areas to be kept rural

State Highway 1

State Highway 16

State Highway 20

Government body that collects and analyses national statistics

Sediment that collects on a surface

Collection of local Auckland iwi's

Local Auckland iwi

New Zealand founding document between the British Crown and signing Maori lwis

Twenty-foot Equivalent Unit

New Zealand Treasury is the governments lead advisor on economic, financial and requlatory policy

Terminal Operating System: Aims to control the movement of cargo in and around the container terminal

Ultra Large Carrying Vessel



Under Keel Clearance

UNISA

Vessel Beam

Vessel Draft

Waikato-Tainui

World Customs Organisation

World Trade Organisation

Distance from the very bottom of the keel to the highest point on the seafloor

Upper North Island Strategic Alliance: A long-term collaboration between the Auckland Council, Bay of
Plenty Regional Council, Northland Regional Council, Waikato Regional Council, Hamilton City Council,
Tauranga City Council and Whangarei District Council for responding to and managing a range of inter-
regional and inter-metropolitan issues

Width at the widest point of the vessel as measured at the nominal water line

Vertical distance between the waterline and the bottom of the keel

Large Iwi based in the Waikato region

Independent intergovernmental body whose mission is to improve the administration of customs

Global organisation that deals with global rules and trade between nations.
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