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Executive Summary
The America’s Cup 36 (AC36) berthing facilities within Wynyard Basin and the Ferry and Fishing Industry
Relocation Facility (FFIRF) are surrounded by other maritime infrastructure. This includes the Viaduct
Harbour, completed in 2000, and the old Auckland Harbour Board structures completed in the 1920s and
1930s. All these reinforced concrete structures are in current operation.
The basis of design for the new berthing facilities is based on the New Zealand Building Code with a design
life of 50 years. The new berthing facilities require dredging to achieve navigable water depths. Existing
perimeter structures supporting Wynyard Point have low static factors of safety and the ground conditions
have the potential to liquefy during an extreme earthquake. Ground improvement or stabilisation works to
avoid excessive movement during extreme earthquakes may be required and have been allowed for in this
report.
The construction methodology will be dictated by the contractor but it is anticipated to be similar to the
Viaduct Harbour works completed in 2000. Due to the short construction period of 18 months, use of precast
concrete is expected to be maximised, and a 24 hours/day, 6-7 days/week construction operation will be
required.
A suite of technical studies and reports have been undertaken for the America’s Cup 36 project. Specific
construction effects for Wynyard Basin and the FFIRF are covered under each specialty report. Areas of
construction effects not covered by the above reports are addressed in this document. The effects and
mitigation are summarised below. These apply to both Wynyard Basin and the FFIRF:
Construction Lighting: construction floodlights using asymmetric light distribution with the floodlight at a
zero degree tilt. No lights will be directed towards the night sky.
Remediation Action Plan: a Draft Remediation Action Plan for the project has been prepared including
site management measures to mitigate effects on stormwater and the surrounding Coastal Marine Area
from earthworks associated with potentially contaminated material. It also includes guidance on odour
monitoring,
Spill Response Plan: a Spill Response Plan will be developed as part of the Construction Environmental
Management Plan outlining spillage procedures for the construction site, to mitigate potential impacts on
landside stormwater, sediment quality and the Coastal Marine Area,
Construction Environmental Management Plan: a Construction Environmental Management Plan (CEMP)
will be prepared and implemented. It provides an overarching management plan for the construction
activity and sites as well as covering the measures listed above under specific headings.
In addition, for the FFIRF:
Erosion and Sediment Control Plan: an Erosion and Sediment Control Plan will be prepared for the
Hamer St earthworks, covering measures relating to site and stormwater management during
construction.
It is anticipated that the above measures could form the basis for conditions of consent for Wynyard Basin
and the FFIRF. Taking into consideration these measures, which appropriately manage potential effects to
reduce the magnitude (e.g. by use of lighting arrangements, CEMP) and extent (e.g. Spill Response Plan),
lighting and water quality / sediment erosion and control effects during construction are considered to be no
more than minor.
In terms of the waterfront footprint of the construction, there are other areas remaining available to the public
both over water and on land. The relatively short construction period would be the main mitigation factor for
this loss of amenity.
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1

Introduction

1.1 Report Context
Panuku Development Auckland (Panuku), as lead delivery agency, has been tasked with providing
waterfront infrastructure to host the 36th America’s Cup (AC36) and associated regattas in Auckland in 20192021.
Beca Limited (Beca) has been commissioned by Panuku to undertake technical studies on the existing
physical environment and the effects of the proposed development for the resource consent application, as
well as concept engineering design for the AC36 infrastructure. To document this work, Beca has prepared a
suite of reports and drawings:











America’s Cup 36 Base Infrastructure Technical Report (this report).
America’s Cup 36 Geotechnical Report.
America’s Cup 36 Groundwater Technical Report.
America’s Cup 36 Preliminary Site Investigations (Contamination) and Remedial Action Plan.
America’s Cup 36 Coastal Processes and Dredging Technical Report.
America’s Cup 36 Stormwater and Services Technical Report.
America’s Cup 36 Traffic and Transport Technical Report.
America’s Cup 36 Fire and Evacuation Assessment.
America’s Cup 36 Marine Traffic Survey.
America’s Cup 36 Engineering Concept Drawings.

Reports by other specialists for the resource consent application cover:









Landscape, visual impact and natural character (Boffa Miskell).
Urban design (McIndoe Urban).
Ecology, sediment and water quality (Golder Associates).
Noise and vibration (Marshall Day Acoustics).
Navigation and recreational vessels (Navigatus).
Economics (Market Economics).
Risk (Sherpa Consulting).
Planning (Unio Environmental).

1.2 Purpose of Report
The purpose of this report is to provide an overview of the proposed Concept Engineering Design for the
physical infrastructure required to support the AC36 and the possible construction methodology and
associated construction effects and mitigation measures.

1.3 Report Structure
This considers and has been informed by above technical studies and provides an overview of key aspects
relevant to the design. For brevity, detailed technical content has not been replicated and reference is made
to the individual technical reports. This report is structured as follows:
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Section 1: Introduction outlines Panuku and Beca roles, the reporting context and gives an overview of
proposed development.
Section 2: Site Description and Existing Structures.
Section 3: Concept Engineering includes sections on the basis of design, geotechnical considerations,
proposed structures and services.
Section 4: Construction Methodology.
Section 5: Construction Effects.
Section 6: Mitigation, Monitoring and Consent Conditions.
Appendix A: Basis of Design documents the Functional Requirements and Design Criteria.
Appendix B: Construction Environmental Management Plan – Draft Table of Contents provides an outline
for the plan, which has a sections on Environmental Management and Traffic Management.
Appendix C: Construction Requirements contains the results of a construction assessment by
Construction Consulting Group.
Appendix D: Draft High Level Programme shows a potential programme for the proposed development.
Appendix E: Draft Health and Safety Register recording the outcomes from the initial high level Safety in
Design consideration.

This report covers both the proposed development at Wynyard Basin and the Ferry and Fishing Industry
Relocation Facility (FFIRF) as described in Section 1.4. For clarity when describing the Wynyard Basin the
section heading is emphasized in bold underline while the FFIRF section heading is emphasised in bold
italics. If headings are not either bold or italics, the text will be more general and could apply to both
developments.

1.4 Proposed Development
This report and assessment is submitted in support of the following resource consent applications to
Auckland Council for:
The syndicate base infrastructure and event infrastructure for the 36th America’s Cup regatta, by
Panuku.
The relocation of the Ferry and Fishing Industry to a new facility within the Wynyard Quarter, by
Panuku.
Existing wharves and marinas are shown in Figure 1 and on Civil Drawing 1.
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Figure 1: Aerial photo showing the Wynyard Quarter and existing wharves

1.4.1

AC36 Base Infrastructure and Event Infrastructure (Wynyard Basin)

In 2017, Emirates Team New Zealand (ETNZ) defeated Oracle Team USA 7 – 1 in the 35th America’s Cup
regatta in Bermuda. The 36th America’s Cup regatta is scheduled to be held in Auckland in 2021. It is
proposed to establish the Americas Cup bases in and around Wynyard Basin, which is located along part of
Auckland’s City Centre waterfront. This includes Hobson Wharf, the Halsey Street Extension Wharf and
Wynyard Wharf, including the surrounding waterspace.
ETNZ have indicated that up to eight syndicates will compete for the America’s Cup in Auckland. Five of the
bases will be double bases (two boats) and three of the bases will be single bases (one boat). The bases
consist of a 15m high building over approximately half of the base area and an area of hardstand over the
other half. The dimensions of the bases vary in size, with the single bases being generally 85m x 35m and
the double bases being a variety of sizes. The base sizes and locations are identified on the plans attached
to the resource consent application.
In order to facilitate five of the bases, an extension to Hobson Wharf and the Halsey Street Extension
Wharf/Western Viaduct Wharf will be required. Part of the waterspace between Wynyard Wharf and
Brigham Street will also be covered by a wharf extension (part temporary and part permanent) in order to
facilitate the other three bases. All of the base buildings will be temporary with the exception of the Base 1,
which is proposed to be located on the Hobson Wharf extension. Permanent wharf areas ‘post event’ are
anticipated to provide for a range of marine and public uses. Refer to Figure 2 and Civil Drawing 2.
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Figure 2: Aerial photo overlaid with the proposed infrastructure

The resource consent for the syndicate base infrastructure and event infrastructure applications will seek
approval for activities and development associated with enabling the AC36 Base Infrastructure.
The ‘event’ period associated with AC36 will take place over a 6-month period commencing December 2020
culminating in May 2021. This event period will include a challenger series (such as the Prada Cup) and
supporting and complimentary regatta with the AC36 races held in March 2021. During the event additional
signage, lighting, live music and supporting structures will be located within the Viaduct and Wynyard area.
Resource consent is sought for the event envelope and effects including traffic, lighting, noise, additional
structures and the management of public spaces within the Wynyard and Viaduct areas in the immediate
vicinity of the AC36 bases are addressed in the relevant sections of the application material.
In addition to the planning Assessment of Environmental Effects, multiple technical reports have been
prepared in order to outline and assess the matters relevant to this application, this report should be read
alongside the other complimentary assessments provided as part of the application material.
The above activities will occur within the Wynyard Quarter Precinct, the Viaduct Harbour Precinct and the
City Centre/General Coastal Marine Zones. The proposal will also require various consents under the
overlays and Auckland-wide provisions of the Auckland Unitary Plan and these are outlined in detail in the
planning Assessment of Environmental Effects.
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1.4.2

Ferry and Fishing Industry Relocation Facility (FFIRF)

The Auckland Fishing Fleet and Sanford’s (collectively termed the Fishing Industry) and Sealink currently
operate from existing facilities located on Wynyard Wharf, Halsey Street Extension wharf and Western
Viaduct Wharf. A new facility for the Fishing Industry and Sealink is proposed to be established on the
western side of Wynyard Point. Refer to Figure 2 and Civil Drawing 2.
The new facility will involve the construction of a purpose-built facility on land and within the coastal marine
area at 108 Hamer Street (referred to as the Hamer Street Yard). Resource consent is sought for the
infrastructure and enabling works.
The FFIRF will provide for fishing vessel berthage and ‘alongside’ access to enable loading and unloading of
vessels. The landward facilities will include associated parking and servicing areas to support this maritime
use. The Sealink Facility provides for berthage and loading and unloading facilities for three vessels,
associated maritime passenger facility and vehicle queuing, and manoeuvring areas. Access to FFIRF will
be provided from Hamer Street. The existing Firth concrete batching plant in Hamer St is an independent
activity, not included in the consent application for the AC36 project.
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2

Site Description and Existing Structures

2.1 Site Description
2.1.1

Wynyard Basin

The site for the AC36 racing bases is located within an existing harbour basin, which is bounded on the
landward side and to the west by historical waterfront reclamations. The reclamations are bordered by
seawalls and piled reinforced concrete wharves. The seawalls range from recent post and panel seawalls at
North Wharf (completed in 2009) and Viaduct Harbour (2000) to the Wynyard Point rock bunds dating from
the 1920s. The wharves similarly range in age from Halsey Street Extension Wharf, Western Viaduct Wharf
and the extension to Hobson Wharf (2000) to Wynyard and Princes Wharves (1920s-1930s).
2.1.2

FFRIF

The FFIRF is to be located to the west of Wynyard Point. Wynyard Point is a reclamation bordered by rock
bund seawalls, constructed approximately 90 years ago.
Further details on the existing structures which are to be extended, modified or impacted by the proposed
AC36 development is provided below.

2.2 Existing Structures
All levels quoted below are in terms of Chart Datum (CD) which is 1.743m below Auckland Vertical Datum
1946 (AVD-1946).
2.2.1
a.

Wynyard Basin
Halsey Street Extension Wharf

The Halsey Street Extension Wharf extends north from the Karanga Plaza and Halsey Street. It was
constructed to provide facilities for the America’s Cup 2000 defence. Current usage includes the Viaduct
Events Centre, public access, as a public gathering area, car parking, wave protection and berthing of fishing
vessels. The Western Viaduct extends off the northern end in an easterly direction.
Halsey Street Extension Wharf is a reinforced concrete structure 150m long and 80m wide. It is designed to
allow for vessels with a dead weight of up to 3000 tonnes to berth on the north and west sides, and up to 500
tonnes to berth on the east. The wharf was designed for a uniform live load of 15kPa, or vehicular traffic
equivalent to 85% of HN loading. A 10m wide section along the front of the inner berths has been designed
for 70 tonne loads on a 1m x 1m area in order to accommodate cranes capable of lifting 25 tonnes at a 10m
radius (previous America’s Cup boats).
The deck is 275mm thick reinforced concrete slab thickened to 500mm above pile grids forming longitudinal
beams. The deck is supported by octagonal concrete piles 615mm diameter at 7.3m centres which are
concreted into sandstone. The inner area of Viaduct Harbour is dredged to 4.5m below CD and the outer
area to 5.0m below CD. The pile design allows for future dredging up to 6.0m below CD in the inner area and
7.0m in the outer.
The structure supports wave break panels around the majority of the outer perimeter which provide wave
protection to the inner basin.
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The final deck level of the wharf is +5.0mCD at the cope edges, varying up to +5.3mCD, elsewhere.
Halsey Street Extension Wharf was completed in 1998 and is therefore nearly 20 years old. The condition
assessment of the structure carried out in 2008 indicated that the condition of the wharf is good and no
significant deterioration of concrete elements was observed. Any recommended repairs were considered
“cosmetic” and the vertical load ratings remained as designed.
b.

Western Viaduct Wharf

The Western Viaduct Wharf extends east from the Halsey Street Extension Wharf. It was also constructed in
lead up to the America’s Cup 2000 defence to provide replacement facilities for existing users from the
fishing industry. Its construction is therefore similar to Halsey Street Extension Wharf. Current usage
includes public access, as a public gathering area, car parking, wave protection and berthing of fishing
vessels.
The Western Viaduct Wharf is a reinforced concrete structure 122m long and 26m wide. It is designed to
allow for vessels with a dead weight of up to 3000 tonnes to berth on the north and west sides, and up to 500
tonnes to berth on the south. The wharf was designed for a uniform live load of 15kPa, or vehicular traffic
equivalent to 85% of HN loading.
The deck is reinforced concrete approximately 275mm thick which deepens to 500mm thick on pile grids.
Piles are octagonal and rectangular spaced at approximately 6 x 8m. The inner area of the viaduct basin is
dredged to 4.5m below CD and the outer area to 5.0m below CD. The pile design allows for future dredging
up to 6.0m below CD in the inner area and 7.0m below in the outer.
The structure supports wave break panels around the outer perimeter which provide wave protection to the
inner basin.
A condition assessment of the structure in 2008 indicated that, similar to Halsey Street Extension Wharf the
condition of the wharf is good and no significant deterioration of concrete elements was observed. Any
recommended repairs were considered “cosmetic” and the vertical load ratings remained as designed.
c.

Hobson Wharf

Hobson Wharf extends north from the Eastern Viaduct. It was originally constructed to improve Auckland’s
berthing accommodation. It has previously supported cargo sheds but it is now used for the Maritime
Museum, as a vehicle/pedestrian access way and berthing of marina vessels. The Harbour Entrance
Protection Wharf extends off the northern end in a westerly direction.
Hobson Wharf is a reinforced concrete structure 155m long and 30.5m wide. The structure consists of a
concrete deck slab 200mm thick supported by longitudinal deck beams 760 x 330mm and transverse beams
1000 x 380mm. These bear onto 460mm square concrete driven precast piles. Raker piles 610 x 410mm are
at each end of the structure providing lateral support.
Wharf furniture includes timber fender piles, timber waling, rubber fendering both cylinders and tyres,
ladders, bollards, handrails along pedestrian access and timber wheel stops. Services including power and
water are installed under the wharf. Floating pontoons have been installed to the east and west of the wharf.
Ports of Auckland records indicate that the wharf’s original load rating was 22.3kPa uniform distributed load
(UDL) or an axle load of 20.3 tonnes.
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Hobson Wharf was constructed between 1937 and 1939. It is approximately 80 years old, well beyond its
design life. The latest condition assessment of the structure carried out in 2013 indicated that the piles are
generally in satisfactory condition, beams in variable condition and deck soffit in satisfactory condition.
Concrete repair works have recently been carried out to improve the condition of the structure and its life
expectancy.
d.

Harbour Entrance Protection Wharf

The Harbour Edge Protection Wharf is generally referred to in this report as the northern end of Hobson
Wharf. It is a newer structure which extends northwest from the end of Hobson Wharf. It was built along with
Halsey Street Extension Wharf and New Western Viaduct in the lead up to the America’s Cup 2000 defence.
It has wave break panels on the northern edge and mooring of marina vessels on the southern edge. The
wharf is used for access and car parking.
The Harbour Edge Protection Wharf is a reinforced concrete structure. It is approximately 100m long and
10m wide. The structure is constructed from reinforced concrete deck slabs, beams supporting the slabs and
two rows of concrete piles at approximately 7m centres. The outer row of piles are 700 x 450mm precast
piles whereas the inner row of piles are 1040mm diameter cast in situ concrete. Concrete wave break panels
are on the outer edge of the wharf.
The wharf was designed for a uniform live load of 15 kPa or vehicular traffic equivalent to 85% of HN loading
and for berthing of vessels up to 3,000 tonnes dead weight on the northern side.
A condition assessment of the structure has not been made in recent years although it is expected to be in a
similar condition to Western Viaduct Wharf, which is in good condition.
Wynyard Wharf
Wynyard Wharf extends northeast halfway along Jellicoe Street into the Waitemata Harbour. The northern
end of the wharf is used for the handling of bulk liquids such as petroleum and oils. The southern end of
Wynyard Wharf is currently used for ferry services and pedestrian access.
Wynyard Wharf is a 488m long and 19m wide reinforced concrete structure. The concrete deck slabs are
175 to 250mm thick. These span between transverse beams which frame into longitudinal haunched girders.
The girders are supported by precast driven concrete piles, 450mm square. Piles are spaced at
approximately 6.1m centres along and 4.6m centres across the wharf. Diagonal braces run transversely
across the width of the wharf and concrete walers are located between piles at low water level. There is a
stonework retaining wall under the southern end of the wharf (at the location of North Wharf). Another
retaining wall which is part of the greater Western Reclamation and is connected to the wharf appears to be
an in-situ concrete gravity structure, along Brigham Street.
Wharf furniture consists of timber piles and fendering along the eastern side, timber wheel stops along the
eastern and western edge and bollards around the wharf perimeter. There are a number of pipelines
suspended under the wharf and extending onto Western Reclamation.
Construction of Wynyard Wharf started around 1920. It was a three stage process with the third stage started
around 1931. The structure is approximately 85-100 years old, well beyond its design life.
Vertical load ratings have been previously established by Beca, based on an initial structural assessment in
2000 and a more recent inspection and conditional assessments carried out in 2016 which concluded the
load ratings were still applicable at that time. These load ratings indicate Wynyard Wharf is capable of
accommodating a UDL of between 15 to 22 kPa and a single axle load of between 9 and 20 tonnes.
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The condition of the southern end of Wynyard Wharf is expected to be fair, based on similar structures along
the city waterfront. A condition assessment is expected to be undertaken in late 2017 / early 2018.
2.2.2
a.

FFIRF
Wynyard Point

Wynyard Point extends north from the north western corner of the Wynyard Quarter and is approximately
530m long by 200m wide and is surrounded by approximately 1.2km of seawall. The land was formed by
reclamation between the late 1800’s to the 1930’s. The topography of the site is flat with ground levels
varying from approximately +5.0 to +5.5m CD. The site has been predominantly used for the storage of bulk
liquids and cement products.
The seawalls surrounding the Western Reclamation comprise a variety of different structural forms generally
be divided into three separate sections based on their apparent form of construction and orientation. The
characteristics of each section are summarised below:





Western Section - Precast concrete ‘truncated pyramid units’ / vertical mass concrete wall founded on a
shallow rock revetment
Northern Section – A basalt rubble mound rock revetment
Eastern Section – A vertical mass concrete seawall founded on a rock revetment

A visual, above water, condition assessment undertaken by Beca in 2017 generally found the seawalls to be
in moderate condition with some localised areas of increased deterioration. Subsequent geotechnical
investigation and analysis indicated that, to ensure long term stability and support future development of the
area, some measures will be required to improve the stability of the existing seawalls, in particular under
earthquake shaking.
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Concept Engineering Design

3

3.1 General
The following section provides an overview of the engineering concept designs developed for the proposed
facilities and infrastructure required to support both the AC36 syndicate bases and the vehicular ferry and
fishing vessels displaced by the bases (i.e. FFIRF).
The concept design builds upon the options evaluated by Panuku Development Auckland and considers the
outcomes of the technical studies outlined in Section 1.1 including the numerical hydraulic modelling. The
concept design is shown in the America’s Cup 36 Concept Engineering Drawings (Beca, 2018).

3.2 Design Philosophy and Basis of Design
The engineering design philosophy and basis of design, including functional requirements and design criteria
that have been adopted in the development of the concept design, are provided in Appendix A. Key aspects
are summarised below, covering both Wynyard Basin and the FFIRF.
3.2.1

Wynyard Basin: Design Philosophy

The over-arching engineering design philosophy for the 36th America’s Cup comprises re-purposing existing
structures and constructing extensions to existing wharves to provide waterfront infrastructure which can:





Accommodate the syndicate bases.
Provide hardstanding for access, egress, and spectating.
Provide protected berthing for the AC36 vessels and support vessels.
Provide berthing for a number of superyachts.

The target date for providing this waterfront infrastructure is mid/late 2019, therefore the timeline is a critical
design and construction driver.
The aim of the scheme is to accommodate spectators, syndicate personnel and guests, and superyacht
crew. The constraints are requirements for safe access, egress, evacuation measures, and navigational and
fire safety.
The footprint of syndicate base buildings, berthing facilities for syndicate vessels, berth tranquillity and
navigation requirements are the key factors in defining the geometry and layout of the scheme. A tranquil
wave climate is required for the race boats during the event, with sufficient navigable width for safe access
and egress. The constraints are requirement for safe access, egress, evacuation measures, and navigational
and fire safety. This includes several constraints to the scheme due to navigational safety, such as avoiding
encroachment towards the tanker berth on Wynyard Wharf.
The geometry and layout of the scheme has been further developed by means of early engagement with
stakeholders and evaluation of options, a process of balancing the many key stakeholder requirements
inherent with schemes of this nature and scale.
To achieve the aims outlined above, piled concrete wharf structures will be utilised. These have had much
testing and success in the marine environment and also on many of the sites within Auckland’s waterfront.
The design approach will maximise the use of precast reinforced concrete elements, in order to facilitate an
efficient construction process to achieve the target timeline outlined above. Precast elements also have
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advantages in terms of controlling the quality of finish which assists with achieving the design life appropriate
for the environmental conditions and intended use.
Temporary and permanent wharf infill sections are proposed in the existing space between Wynyard Wharf
and Brigham St. This is consistent with long term plans for Wynyard Quarter.
There is the potential for significant areas of the Wynyard Point reclamation to be impacted by instability
under Ultimate Limit State earthquake shaking, potentially affecting the seawalls and structures on or
adjacent to the existing reclamation. Ground improvement on Brigham St will improve the stability of the
Wynyard Point seawalls under these seismic conditions and liquefaction.
Infill structures and wharf extensions will match the level of the existing wharves in general, to provide
connectivity and facilitate the re-purposing of existing wharves. Pairing the re-purposing of existing
infrastructure with wharf extensions offers a lower cost solution, however, new works will remain structurally
separate from the existing to allow movement under seismic conditions.
Creation and operation of the new AC36 infrastructure necessitates relocation of the ferry and fishing
industry facilities to west of Wynyard Point (referred to as the FRIFF) generally on a like for like basis. The
aim here is to minimise the impact of infrastructure relocation, providing a berthing layout sufficient for
continued operations.
Services (such as wastewater, water supply, power, lighting and communications) will be provided to the
syndicate bases via under-wharf ducting and reticulation. These new services will connect into existing
landside networks. Stormwater and discharges from the syndicate base Industrial and Trade Activities will be
addressed using a Best Practicable option approach involving stormwater treatment, spill response and
environmental management plans.
Following the event, the scheme will have legacy value for the city. It includes a mixture of independent
permanent and temporary structures, with ETNZ’s America’s Cup base on Hobson Wharf extension
remaining in place long term and the extension to Halsey Street Extension Wharf and the permanent
Wynyard Wharf infill sections becoming public open space. The Hobson Wharf and Halsey Wharf extension
structures will be developed with future vessel use in mind, to provide futureproofing of the scheme.
A suite of technical reports has been prepared to inform the design process and the assessment of effects
for a resource consent application.
3.2.2

FFIRF: Design Philosophy

Creation and operation of the new AC36 infrastructure necessitates relocation of the ferry and fishing fleet
facilities to the west of Wynyard Point (referred to as the FFIRF) on a generally similar basis. The aim here is
to minimise the impact of the infrastructure relocation, providing a berthing layout sufficient for continuation of
operations.
The target date for providing this waterfront infrastructure is mid/late 2019, therefore the timeline is a critical
design and construction driver.
The aim of the scheme is to accommodate the vehicular ferry operations, and fishing industry vessels
presently using Halsey St Extension and Western Viaduct Wharf. The constraints are required for safe
access/egress, evacuation measures, navigational and fire safety, wharfage, and accommodating the
existing operations within the available landside area.
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The linear metres of wharf, navigation, ferry building footprint, car marshalling area and vehicle access
requirements are the key factors in defining the geometry and layout of the scheme. In addition, there is an
onus on the scheme to avoid substantial new works extending into the harbour any further than required.
The geometry and layout of the scheme has been further developed by consideration of stakeholder
operations and site constraints including evaluation of a number of options.
To achieve the aims outlined above, piled concrete wharf structures and floating pontoons will be utilised.
Both systems have had much testing and success in the marine environment and also on many of the sites
within Auckland’s waterfront. The design approach will maximise the use of precast reinforced concrete
elements, in order to facilitate an efficient construction process to achieve the target timeline outlined above.
Precast elements also have advantages in terms of controlling the quality of finish which assists with
achieving the design life appropriate for the environmental conditions and intended use.
There is the potential for significant areas of the Wynyard Point reclamation to be impacted by instability
under Ultimate Limit State earthquake shaking, potentially affecting the seawalls and structures on or
adjacent to the existing reclamation. Ground improvement along the littoral margin of the site will improve the
stability of the Wynyard Point seawalls under these seismic conditions and liquefaction.
The landside area will be paved with the existing Sealink ferry building relocated to the site. Services (such
as wastewater, water supply, power, lighting and communications) will be provided via underground
reticulation, with under-wharf ducting for lighting, power and water on the wharves. The new services will
connect into existing landside networks.
Stormwater and potential discharges from the fish handling Industrial and Trade Activity will be addressed
using a Best Practicable option approach involving stormwater treatment, spill response and an
environmental management plan.
The technical reports referred to in Section 3.2.2 in relation to the design process and the assessment of
effects also cover the FFIRF.
3.2.3

Wynyard Basin: Basis of Design

3.2.3.1 AC Syndicate Bases
The concept designs for the marine and landside elements have been developed to accommodate a total of
eight race syndicates. The size of the bases has been developed in consultation with ETNZ and includes
both single and double bases which are able to accommodate one or two race yachts respectively. Further
details on the base area requirements are noted in Appendix A.
3.2.3.2 Design Standards
The New Zealand Building Code (NZBC) compliance is achieved primarily by the compliance of AS/NZS
1170 used in conjunction with the relevant material standards.
3.2.3.3 Design Life
The design life of all permanent structures will be at least 50 years, durability of reinforced concrete is to be
at least 100 years. Temporary structures will have a design life of less than 20 years.
The design life of pontoons, wharf services, fixings and furniture will be as recommended by the supplier or
manufacturer.
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3.2.3.4 Design Vessels
There are a number of design vessels which the proposed works will accommodate. The vessel groups are
outlined below with their length overall (LOA) and further vessel details, including key dimensions, are
provided in Appendix A.
a.

AC36 Race Yachts

The America’s Cup racing vessels (22.9m LOA) will be berthed at the individual syndicate bases. The double
bases will have two race boats; the single bases one race boat. Syndicates will also be accompanied by a
number of support boats. Provision for Youth America’s Cup series race yachts has also been provided.
b.

Superyachts

Emirates Team New Zealand (ETNZ) have advised that between 3 and 5 visiting superyachts could be
expected for each of the syndicate bases, with a maximum of 30 superyachts at any one time. This is in
addition to the existing superyacht fleet that visit Auckland every year. Dedicated superyacht berths for up to
50m LOA vessels will be provided in the Wynyard Basin, off Halsey Street Extension Wharf. Existing facilities
in the Viaduct Harbour, Wynyard Quarter and Westhaven will also be utilised.
c.

J-Class Yachts

It is intended that a number of J-Class yachts (up to maximum LOA of 44m) will also be present during the
AC36 event, berthed in the Outer Viaduct Harbour. At this stage, between 6 and 9 J Class Yachts are
expected to require berths for J Class racing activity expected to be associated with the America’s Cup.
d.

Future Use

It is anticipated that post event the new Wynyard Basin continues to serve as a marina for both recreational
and commercial vessels. Similar to the existing structure, the northern side of the Halsey Street Extension
Wharf extension will be designed to accommodate a vessel with a displacement of up to 3000t (80m LOA).
3.2.4

FFIRF: Basis of Design

3.2.4.1 FFIRF
The concept design for the marine and landside elements have been developed to accommodate the
existing vehicular ferry operations (3 berths) and the fishing vessels presently berthed at Halsey St Extension
and Western Viaduct Wharves (approximately 235m total wharfage). Further details on the base area
requirements are noted in Appendix A.
3.2.4.2 Design Standards
The New Zealand Building Code (NZBC) compliance is achieved primarily by the compliance of AS/NZS
1170 used in conjunction with the relevant material standards.
3.2.4.3 Design Life
The design life of all permanent structures will be at least 50 years, durability of reinforced concrete is to be
at least 100 years. Temporary structures will have a design life of less than 10 years.
The design life of pontoons, wharf services, fixings and furniture will be as recommended by the supplier or
manufacture.
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3.2.4.4 Design Vessels
As the proposed solution necessitates the relocation of the ferry berths and fishing vessels, these will require
new infrastructure. The ferry and fishing vessels vary in size across the fleet and as such have been
enveloped to identify the maximum vessel parameters for each group. This is a 47m LOA, 2.5m draught ferry
and a 32m LOA, 5.2m draught fishing vessel. Further vessel details, including key dimensions, are provided
in Appendix A.
3.2.4.5 Design Vehicles and Accommodation
Vehicles servicing the fishing fleet (up to B-train truck and trailer) and vehicles accessing the ferry (up to
tanker truck) need to be accommodated at the site. Car marshalling (110 lane metres to match existing) and
staff carparking (approx. 40m lane metres), as well as access roads and turning areas are required for the
ferry operations. A 40m by 11m ferry administration building and two smaller ancillary buildings also need to
be relocate to the FFIRF from the existing location on Wynyard Wharf.
3.2.5

Environmental Criteria and Loading

Environmental criteria and loading is defined in Appendix A, including:
 Tide levels
 Water depths
 Allowance for sea level rise
 Loading from wind, waves and currents
 Loading due to thermal effects
 Loading from seismic effects
 Loading from berthing and mooring of the design vessels
Reference should also be made to America’s Cup 36 Coastal Processes and Dredging Technical Report
for further details on the existing coastal processes at the relevant sites and the effects on them of the
proposed development, as well as the proposed dredging, its effects and disposal options.

3.3 Geotechnical
3.3.1

General

Beca have undertaken a review of the geotechnical conditions at the site/s based on the available historic
geotechnical investigation data. Refer to America’s Cup 36 Geotechnical Report for further details.
3.3.2

Ground Profile

No specific geotechnical investigations have been undertaken for the proposed development at this stage
because of the extent of existing information and the timeframes involved. However, based on existing
available information it is understood that the geology in the vicinity of the proposed sites typically comprises
Waitemata Group rock, at depths ranging from -6m CD to -23m CD, overlain by a variety of residual
Waitemata Group soils, recent marine sediment and construction fill (reclamation). A generalised plan of rock
contour levels based on historical information has been developed across the project area and is presented
in Geotechnical Drawing 1 and Figure 3 below.
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Figure 3: Geotechnical Rock Contours

3.3.3

Seismicity

Based on NZS 1170.0:2002, the peak ground acceleration (PGA) for the structures will be assessed for
importance level 2 structures with varying design lives. This sets the service limit state (SLS) event at 25
year ARI and ultimate limit state (ULS) event at 500 year ARI.
3.3.4

Stability and Liquefaction

Under static (non-seismic) conditions previous studies indicate a relatively low level of stability of the
Wynyard Point reclamation, consistent with historical reclamation structures found elsewhere within the
region. Typically the outer 20-40m of the reclamation have levels of static (non-seismic) stability less than
that generally adopted for building platforms.
The potential for significant areas of the reclamation to be impacted by instability under Ultimate Limit State
(ULS) earthquake shaking indicates that some form of liquefaction mitigation and/or slope stabilisation will be
necessary for the permanent structures on or adjacent to the existing reclamation. Mitigation could comprise
ground improvement such as either stone or cement-stabilised columns or piles, in a lattice pattern extending
some 20m landward of the existing seawall.
3.3.5

Soil Strength Design Parameters

Typical soil strength design parameters are summarised in Table 1 below. Measured soil strengths are
relatively week.
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Table 1: Typical Soil Strength Parameters
Unit
No

Geologic Unit

Unit
Weight ɣ’
(kN/m3)

1a

Sand (hydraulic) Fill

1b

Silt (hydraulic) Fill

1d

Rock Bund * (Sand and gravel
with inferred Basalt boulder
zones)

1c

Recent Marine Sediments (Fine
sandy silt with loose silty sand.)

15.5

2a

Tauranga Group (Upper) (Firm
clayey silt and sandy silt)

2b

Undrained Shear Strength
(ratio to overburden*)

Peak (kPa)

Residual
(kPa)

10-30
(0.27)*

(0.08)

16

Friction
angle φ'
(degrees)

Cohesion,
c’ (kPa)

30

0

25 - 26

1

36

0

26 – 28

0

16

27 - 28

2

Tauranga Group (Middle)
(Loose to medium dense silty
fine sand interbedded with
clayey silt/gravelly sand)

17

29 - 30

2 -3

2c

Tauranga Group (Lower)
(Medium dense silty fine
sand/gravelly sand)

18

30 - 32

3- 5

3a

Waitemata Group

18.5

32 - 36

5-7

15.5
18

5-50
(0.27)*

(0.08)

* Undrained shear strength expressed as a ratio to overburden stress

3.4 Proposed Structures
The proposed concept design for the AC36 facilities utilities a combination of existing and new proposed
structures. The following section provides an overview of the location, function, form and geometry of the
proposed structures.
3.4.1
a.

Wynyard Basin: Proposed Structures
Extension to Halsey Street Extension Wharf

The concept design for this structure comprises a new wharf structure extending (but structurally separated
to limit seismic interaction) from the northern faces of the existing Halsey Street and Western Viaduct
Wharves, into the Waitemata Harbour. The proposed wharf structure is some 74 metres wide and will run
east-west for the length of the existing wharves (approximately 220 metres), providing sufficient area for 4
syndicate bases. The finished deck level ties in with the existing wharves and is graded with a minimum fall
of 0.75% to encourage surface water runoff. Finished wharf levels vary from Halsey Street Extension Wharf
between +5.0 and +5.3m CD. The wharf will comprise reinforced concrete piles and concrete deck elements.
Precast concrete wave panels will be provided on the outer face of the new wharf. The wave panels on the
northern face and eastern face will be porous to reduce wave reflection north of the extension.
A reinforced concrete piled and decked breakwater will extend from the western extent by 44 metres,
towards Wynyard Wharf, to provide sheltered berthing conditions. The structural composition of the
breakwater will be the same as that of the proposed wharf but the deck level will be lower at +4.5m CD to
improve public amenity value post-event. It is anticipated steps and a ramp will provide access between the
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breakwater and the main wharf deck. Wave panels will be provided on all outer faces with porous panels on
the northern face to limit wave reflection.
In general, pile diameters are expected to be in the order of 600-1200mm diameter spaced on a grid at less
than 7.5m.
Reinforced concrete wave panels will be utilised to reduce wave transmission and penetration into the inner
basin and help facilitate a tranquil wave climate. These will be mounted on the outer row of piles. Piles
supporting the wave panels will be precast and rectangular in shape.
There will be no pre-stressed or post-tensioned members and precast concrete elements will be adopted
where possible to help reduce the construction duration, although this decision will remain with the
contractor.
The piles will provide vertical support to the deck slab and sufficient lateral stiffness to accommodate the
design wave forces and ship berthing loads. Where precast piles are installed in predrilled holes, socketed
into the underlying competent sandstone stratum, the holes around the piles will be backfilled with concrete
up to seabed level to increase lateral stiffness for serviceability loads.
Deck furniture will be removed from the existing wharf where made redundant by the proposed works or
where necessary to provide access to the new construction works and reused where possible.
Services will be provided to the structure via ducting and pipe networks supported beneath the deck soffit.
The deck will support sumps for the treatment of stormwater runoff and hard stand pipes to the ocean to
supply water for firefighting.
See Civil Drawings 4 and 5 for detail of the structures.
b.

Extension to Hobson Wharf

The concept design for this structure comprises a new wharf structure extending (but structurally separated)
from the northern faces of the existing Hobson Wharf, into the Waitemata Harbour. The proposed wharf
structure is some 74 metres wide and will run east-west for the length of the existing wharves (approximately
100 metres), providing sufficient area for a single syndicate base. The finished level will be generally the
same as that of the existing adjacent wharves (approx. +5.5m CD). Precast concrete wave panels will be
provided on the outer face of the new wharf. Wave panels on the northern face and western face will be
porous to reduce wave reflection north of the wharf extension.
A piled and decked breakwater will extend from the south eastern extent of the extension by approximately
33 metres, towards Princes Wharf, to provide more sheltered berthing conditions, at the Maritime Museum
moorings, similar to that currently provided by the Rapaki which acts as a floating breakwater. Similar to the
Halsey Street Extension Wharf breakwater the deck level of the Wynyard Wharf breakwater will be lower
than the existing wharf at +4.5m CD to improve public amenity value post-event. Again it is anticipated steps
and a ramp will provide access between the breakwater and the main wharf deck. Wave panels will be
provided on the outer faces of the breakwater with porous panels on the northern and eastern faces to limit
wave reflection.
A piled and decked breakwater will also extend some 42m off south western end of Hobson Wharf to provide
additional protection to the Base 1 berths. To support vehicular access the deck level of this breakwater will
be approx. +5.0m CD as per the existing wharf deck. Wave panels will be provided on the outer faces of the
breakwater with porous panels on western and southern faces to limit wave reflection.
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The structural composition of the proposed wharf structure and breakwaters will be the same as proposed for
the extension to Halsey Street Wharf, already covered in this report, and thus is not replicated here for
brevity.
See Civil Drawings 6 and 7 for detail of the structures.
c.

Wynyard Wharf South

The concept design for this structure comprises construction of both temporary and permanent wharf
structures, filling the approximately 18 metre gap between Wynyard Wharf and the seawall beneath Brigham
Street, over a length of approximately 250 metres. The wharf deck will be at the same level as the existing
Wynyard Wharf and Brigham Street (varying from approx. +5.0mCD to +5.3m CD). The portion of Wynyard
Wharf running alongside the new structure will also be utilised in accommodating the syndicate bases, and
when combined, sufficient area is made available for three syndicate bases.
Temporary wharf structures will be provided beneath the proposed base building footprints over a combined
length of 210m. The temporary wharf structures are anticipated to comprise steel or precast concrete bored
piles (or if depth dictates, steel casings infilled with reinforced concrete), founded in the underlying
Waitemata Sandstone, supporting precast concrete or steel longitudinal pile caps and beams (e.g.
transverse hollowcore units). The temporary deck structure may alternatively be incorporated in the design of
the temporary syndicate base buildings. There are three separate sections of temporary wharf structure
separated by two separate section of new permanent wharf structure. The permanent sections of new wharf
structure cover are proposed in the location of the open yards for the syndicate bases and covering a total
length of approxiamtely105m.
A piled and decked breakwater, located midway along the existing wharf, will extend eastward approximately
81 metres, towards Halsey Street Extension Wharf, to provide sheltered berthing conditions. Similar to the
Halsey Street Extension Wharf breakwater the deck level of the Wynyard Wharf breakwater will be lower
than the existing wharf at +4.5m CD to improve public amenity value post-event. Again it is anticipated steps
and a ramp will provide access between the breakwater and the main wharf deck. Wave panels will be
provided on the outer faces of the breakwater with porous panels on the northern and western faces to limit
wave reflection.
The structural composition of the permanent wharf and breakwater structures will be similar to that proposed
for the extension to Halsey Street Extension Wharf, already covered in this report, and thus is not replicated
here for brevity.
See Civil Drawings 8 and 9 for detail of the structures.
Repairs to the existing Wynyard Wharf are likely to be required to address areas of spalled concrete and
corroded reinforcement. Strengthening of the existing wharf may also be required at specific locations (e.g.
installation of additional piles, deck / beam thickening, etc for tower cranes) in order to accommodate the
increased loads in these areas.
d.

Floating Pontoons and Piles

Floating pontoons will be utilised to support the berthing of race yachts, support craft and superyachts. The
design of the floating pontoons will be carried out by specialist suppliers, in accordance with a performance
specification.
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Pontoons will be of concrete, expanded polystyrene and galvanised mild steel. They will be connected to
piles (typically steel with a polyethylene sleeve). The pontoons will include gangways, attachments, marina
services and on-berth signage as necessary. Power, water and telecom services will be provided to all
berths with additional ducts for the provision of future services. Superyacht facilities will be provided with
wastewater pumpout. Mooring piles, similar to the pontoon piles, will also be provided where necessary.
Further details on the functional requirements for floating pontoons are discussed in Appendix A.
3.4.2

FFIFR: Proposed Structures

To accommodate the ferry and fishing operations that will be displaced as a result of the Wynyard Basin
development and AC36 event a new dedicated facility is proposed off the western side of Wynyard Point.
The site is located at 108 Hamer Street. The existing ferry building will be relocated to the proposed site.
Vehicular (RoRo) vessel unloading will be accommodated by either a new hinged ramp and floating pontoon,
or alternatively the existing system of ramps and pontoons may be reused in the new location.
a.

Wharves

Two new finger wharf structures are required to provide wharfage for relocated fishing vessels. The wharves
will be fitted with precast concrete wave panels to provide sheltered conditions on the leeward (southern)
side. Berthing on the northern side of the northern wharf will be limited to use by vessels which are less
sensitive to waves and wake.
Access to each ferry berth is via a hinged ferry ramp that spans between a small piled access structure and
a floating pontoon (refer to following section).
The structural composition of the proposed wharf structures is essentially the same as that proposed for the
extension to Halsey Street Extension Wharf, already covered in this report, and thus is not replicated here for
brevity.
See Civil Drawings 11 through 13 for detail of the structures.
b.

Floating Pontoon

A floating pontoon/s will be utilised to support the berthing of the ferries. The design will be carried out by
specialist suppliers, in accordance with a performance specification. Typical pontoon materials will be
concrete, expanded polystyrene and galvanised mild steel, connected to steel piles and will include rails and
on-berth signage as necessary. Ducts will be included for the provision of future services. Alternatively, the
existing pontoon may be reused after inspection and, if required, repair. Ferry berthing/mooring piles, similar
to the existing ferry mooring piles at Wynyard Wharf, will also be provided where necessary.
Further details on the functional requirements for floating pontoons are discussed in Appendix A.
c.

Seawall Remediation

The existing seawall and shoreline bordering the FFIRF may require remediation. This is particularly the
case for the southern 15-20m, where the shoreline includes fill, steel casings and rubble. The concrete and
rock revetment seawall visible further north may continue beneath this material.
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Remediation of the seawall bordering the FFIRF is expected to be required, such as patching / reinstatement
of damaged revetment and seawall elements (e.g. joints, armour and toe rock, concrete seawall units). At the
southern end, if there is no extant seawall or it is in poorer condition then remediation may comprise a
section of vertical pile and panel or piled seawall, similar to that used elsewhere in Viaduct Harbour, North
Wharf etc.

3.5 Dredging
3.5.1

General

To accommodate the design vessels in the Wynyard Basin and in the vicinity of the ferry/fishing facilities at
Wynyard Point, dredging of seabed sediments will need to be undertaken.
The proposed dredging, its effects and disposal options are discussed in full in the report on America’s Cup
36 Coastal Processes and Dredging Technical Report. An overview of key aspects associated with the
design of the infrastructure is presented below.
3.5.2

Sediment Characteristics

Dredged material is expected to predominantly comprise marine sediment characterised as mud (silt and
clay sized particles).
3.5.3

Wynyard Basin: Dredging

Dredging is required within the Outer Viaduct Harbour and at the entrance channel to accommodate the
America’s Cup race vessels. The initial dredge level for this area is -5.5 metres below Chart Datum (plus an
overdredge allowance of 0.2m consistent with practical construction tolerances). A portion of the waterspace
at the south end of Wynyard Wharf will also require capital dredging to -5.5 metres below Chart Datum (plus
0.2m overdredge allowance) to accommodate the America’s Cup race vessels. The extent and depth of
proposed dredging is shown on Civil Drawing 10. The estimated ‘in-situ’ dredging quantities (including over
dredge allowance) by location are set out in Table 3a. Material excavated as part of bored pile construction
and disposed of with the dredged material is also shown in the table (refer to Section 4.2).
Table 3a: Wynyard Basin dredging quantities
Location

Approximate Dredged Quantity (in situ m3)

Outer Viaduct Harbour

30,000

Entrance Channel

30,000

Wynyard Wharf South waterspace

15,000

Total

75,000

Bored piles (wharves and breakwaters)

12,000
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3.5.4

FFIRF: Dredging

The seabed immediately surrounding the relocated ferry and fishing fleet facilities will require dredging to
approximately -4 metres below Chart Datum, with a berth pocket at the western end deepened to
approximately -6m below Chart Datum, to accommodate the ferry and fishing fleets. A 0.2m overdredge
allowance is applied to all the dredging. The extent and depth of proposed dredging is shown on Civil
Drawing 14.
The estimated ‘in-situ’ dredging quantities (including and over dredge allowance) by location are set out in
Table 3b. Material excavated as part of bored pile construction and disposed of with the dredged material is
also shown in the table (refer to Section 4.2).
Table 3b: FFIRF dredging quantities
Location

Approximate Dredged Quantity (in situ m3)

FFIRF facility

20,000

Bored piles (wharves, pontoon access)

4,500

3.6 Ground Improvement
The America’s Cup 36 Geotechnical Report identifies the potential for significant areas of the reclamation
to be impacted by instability under Ultimate Limit State (ULS) earthquake shaking, thus requiring some form
of liquefaction mitigation and/or slope stabilisation for the permanent structures on or adjacent to the existing
reclamation. This may be cement-stabilised or stone columns, placed in a lattice pattern and extending some
20 m landward of the existing seawalls. Piling may also or alternatively be required for stabilisation, with piles
up to a diameter of 2 m. The columns which form the ground improvement lattice are likely to extend to
depths of 10 m to 15 m.
It is anticipated that these ground improvements will be required alongside the new permanent sections of
“infill wharf” at the southern / eastern end of the existing Wynyard Wharf.
Ground improvement will also be required for the FFIRF site which includes new wharves on the western
side of Wynyard Point.

3.7 FFIRF Paved Areas
The layout of the FFIRF has been developed taking into consideration tracking and turning of the upper
bound vehicle sizes anticipated on the site and the multiple requirements for car marshalling, carparks, and
buildings (refer to Section 3.2.4). With the number of activities to be accommodated, the site is relatively
confined and management of vehicles movements between the different activities (2 fishing companies and
ferry) will be required. Refer to Civil Drawings 11 to 15 for layouts and tracking curves for the FFIRF.

3.8 Services
3.8.1

General

A brief overview of the proposed service requirements for the syndicate bases for the America’s Cup, and for
the FFIRF facility is provided below. For further details on proposed and existing services refer to the report
on America’s Cup 36 Stormwater and Services Technical Report.
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3.8.2

Wynyard Basin: Services

The proposed wharves will be supplied with lighting, power, water, wastewater and telecom (fibre optic)
services. As a general approach, the new wharf services will be connected to the existing landside
reticulation independent of existing wharf-based services to avoid interference with existing facilities (e.g.
Viaduct Events Centre, Maritime Museum). Services provided to the proposed wharves will be suspended
beneath the new and existing wharf decks.
a.

Water Supply

Water supply will be provided to all syndicate bases for potable and wash-down water and firefighting. The
supply will terminate at the boundary of each base with a valve and meter.
Proposed connection points for the water supply to the new wharves are as follows:





b.

Halsey St Extension and Western Viaduct Wharves: connection to either the 200mm dia watermain at the
landward end of Halsey St Extension Wharf, or the 250mm dia watermain on the south side of Jellicoe St.
Hobson Wharf: connection to either the 150mm dia or the 250mm dia public watermain on Quay St.
Brigham St and Wynyard Wharf: connection to either the 225mm dia watermain at the south end of
Brigham St, and/or the 250mm dia watermain north of the bases on Wynyard Wharf.
Wastewater

Wastewater connections are to be provided to all syndicate bases for drainage from sanitary facilities and
boatshed floors. A pump station, tank and rising main suspended beneath each wharf are expected to be
required for wastewater services on all the proposed wharves because of the distances and levels of the
nearest manholes (e.g. 300m for Hobson Wharf). For each wharf, the rising main will carry flows from all the
bases on that wharf. A new manhole will be required at the landward end of each of Halsey Street Extension
and Wynyard Wharves to facilitate connection to the existing wastewater system. Connection points for
these lines are expected to be:




c.

Halsey St Extension Wharf: at the intersection of Jellicoe and Halsey Sts.
Hobson Wharf: the existing manhole on the north side of Quay St.
Brigham St and Wynyard Wharf: the existing manhole at the south end of Brigham St / north end of Daldy
St, adjacent to the existing ferry facilities.
Power and Lighting

Power will be provided to each syndicate base, via individual power pedestals. Cables will be protected by
ducts suspended beneath the wharf decks.
Mobile generators are anticipated to supplement the electrical provision to the bases and to superyachts to
avoid over-utilising the existing land-based infrastructure and safeguard the syndicates from any power
outages.
Proposed connection points for the new facilities are:





Halsey St and Western Viaduct Wharves: the existing 22kV substation, which is currently being relocated
south along Halsey St from the Park Hyatt Hotel site.
Hobson Wharf: the existing 11kV substation on Hobson Wharf.
Brigham St and Wynyard Wharf: the 22kV substation which is being installed on the south side of Jellicoe
St, between Hamer and Brigham Sts.
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Lighting poles at a height of approximately eight metres with zero tilt luminaires, similar to the existing
lighting on Halsey St Extension and Hobson Wharves, will be situated along the length of the new wharves at
a spacing to provide a safe illumination level across the structures. Power for the lighting will be supplied by
underwharf cables.

d.

Communications

Similarly to power supply, telecom and fibre optic connections will be provided to each syndicate base by
means of individual telecom pedestals.
The proposed connection points to the existing communications system are:





Halsey St and Western Viaduct Wharves: connection to the communications chamber at the landward
end of Halsey St Wharf.
Hobson Wharf: connection to the communications chamber at the landward end of Hobson Wharf.
Brigham St and Wynyard Wharf: connection at the communications chamber towards the southern end of
Brigham St.

3.8.3

FFIRF Services

Landside services at the FFIRF will be connected to existing services in Hamer St.
a.

Water Supply

The FFIRF will require construction of an underground pipeline connection to the existing water network
(150mm dia watermain on Hamer St) to provide a water supply for the relocated ferry buildings and the new
wharves.
b.

Wastewater

A wastewater line connecting to the existing Hamer St wastewater reticulation will be provided to
accommodate the sanitary facilities of the relocated ferry buildings.
c.

Power and Lighting

The FFIRF will require the provision of power to the relocated ferry terminal buildings and the new wharf and
yard lighting. Power is expected to be supplied from the11kV substation opposite the Firth concrete batching
plant. For the wharves, power cables will be protected by ducts suspended beneath the wharf decks.
Lighting poles at a height of approximately eight metres with zero tilt luminaires, similar to the existing
lighting on Halsey St Extension and Hobson Wharves, will be situated on the landside FFIRF area and along
the length of the new wharves at a spacing to provide a safe illumination level across the structures. Power
for the lighting will also be supplied by underground / underwharf cables.
d.

Communications

Similarly to power supply, telecom and fibre optic connections will be provided to the relocated ferry terminal
buildings. The proposed connection point to the existing communications system is the communications
chamber at the intersection of Jellicoe and Hamer Sts.
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3.9 Stormwater and ITA Management
3.9.1

Wynyard Basin

A Best Practicable Option (BPO) approach to integrated stormwater and Industrial and Trade Activities (ITA)
management is proposed for the syndicate bases. This includes spill response and environmental
management plans, treatment devices and non high yield roof coatings. The proposed concepts for
stormwater reticulation and treatment devices have been developed in accordance with the Auckland Unitary
Plan Operative in Part (2017) and other regional stormwater design guidance.
For further details refer to America’s Cup 36 Stormwater and Services Technical Report.
Wharf and landside reticulation (primary system) will be sized for the 10% AEP rain storm event. Stormwater
flows generated by larger events will discharge to the harbour via overwharf flow (secondary system).
Treatment devices will be sized to remove 75% of total suspended sediment for the design water quality
event from vehicle-trafficked wharf areas (i.e. excluding the pedestrian-only breakwaters).
Wharf decks will be graded for stormwater surface flow to surface grates. Stormwater will then be conveyed
by pipework suspended beneath the wharf decks to proprietary treatment devices housed in manholes. The
treated stormwater will be discharged directly into the harbour.
3.9.2

FFIRF

A Best Practicable Option (BPO) approach to integrated stormwater and Industrial and Trade Activities (ITA)
management is also proposed for the FFIRF. This includes spill response and environmental management
plans, treatment devices and non high yield roof coatings. The proposed concepts for stormwater reticulation
and treatment devices have been developed in accordance with the Auckland Unitary Plan Operative in Part
(2017) and other regional stormwater design guidance.
Wharf and landside reticulation (primary system) will be sized for the 10% AEP rain storm event. Stormwater
flows generated by larger events will discharge to the harbour via overland / overwharf flow (secondary
system). Treatment devices will be sized to remove 75% of total suspended sediment for the design water
quality event from vehicle-trafficked wharf areas (i.e. excluding the pedestrian-only breakwaters).A similar
approach (i.e. collection and treatment of stormwater; discharge to harbour via a coastal outfall) will be
adopted for the carpark, car marshalling and associated access lanes. For further details refer to America’s
Cup 36 Stormwater and Services Technical Report.
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4

Construction Methodology

The purpose of this section is to describe the proposed methods of construction for the Wynyard Basin AC36
base infrastructure and the FFIRF. The descriptions draw on similar waterfront construction projects (e.g.
North Wall/Wharf, Silo Marina, Fergusson North Wharf, Halsey Street Extension Wharf) and are high level,
recognising that designs are under development.
Section 4.1 provides an overview of construction, with the following sections describing specific activities in
more detail. Construction equipment, the number of truck movements and workers has been assessed by
Construction Consulting Group. Their report is attached as Appendix C. Construction access, traffic, worker
transport and parking considerations are addressed in America’s Cup 36 Traffic and Transport Technical
Report.

4.1 Establishment and General Overview
This section provides an overview of the establishment, labour, plant, and staging/programme elements
relating to the construction.
The construction methodology will be dictated by the contractor but it is anticipated to be similar to the
Viaduct Harbour works completed in 2000. Due to the short construction period of 18 months, use of precast
concrete is expected to be maximised, and a 24 hours/day, 6-7 days/week construction operation will be
required. While bored piles have typically been used for wharf projects on the city waterfront, the
methodology preserves the opportunity for the contractor to use driven steel sections in order to meet the
programme demands. This includes both permanent and temporary structures.
4.1.1

Site Areas and Establishment

The contractor will require site areas (establishment areas) for storing construction materials, site
administration/accommodation offices and plant set-up. These areas are secured for the contractor’s use
with fencing and gated access. Potential locations include Western Viaduct Wharf, Eastern Viaduct, Te Wero
Island, Wynyard Wharf south (once the existing activities are relocated), the 56-90 Brigham St carpark and
adjacent Panuku yard between Brigham and Hamer Streets, and part of the 108 Hamer Street site prior to
relocation of ferry and fishing activities. It may also be beneficial for the contractor to have access to a
proximate marine loadout and storage site, possibly at the Ports of Auckland, to support barge-based access
and construction.
The initial activity centres around establishment on site including site fencing/security, installation of site
offices, and delivery of plant and initial materials. Plant will be delivered to on site by low loaders and
potentially also by barge. Site clearance and enabling works (e.g. ground improvement) typically commence
in advance of the main construction activities. Further construction activities commence as materials (e.g.
precast elements) become available.
4.1.2

Programme

The programme will be determined by the contractor to suit lead times for materials, plant availability etc.
The distributed nature of the new structures and activities (e.g. dredging, wharf construction, ground
improvements, site grading and pavement) means that multiple construction activities are likely to run in
parallel to achieve the delivery timeframe. An example of a potential programme, showing how several
construction activities could be underway simultaneously, is shown in Appendix D.
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4.1.3

Construction Plant

Plant used on site will include excavators, mobile cranes, piling and drilling rigs, concrete trucks, barges,
barge-mounted excavators/cranes, generators, rollers, sealing/paving machines, materials supply and
disposal trucks, and potentially a mudcrete pugmill if cement-stabilised disposal methods are used (e.g. for
dredgings, contaminated material from the site). Estimates of plant numbers are set out in Appendix C.
4.1.4

Construction Population

The construction population is expected to average between 40 to 100 over the construction period, with
short term peaks of up to 150 (Appendix C). Construction activities are expected to peak on site from
approximately month 6 to month 16. Ramp down is likely to be rapid over some 2 months, concluding with
the contractor’s disestablishment (load out of plant, removal of offices etc.).

4.2 New Wharf Structures
The following is equally applicable to wharf structures at Wynyard Basin and FFIFR.
4.2.1

Plant and Construction Approach

Each of the new wharf structures will require a number of reinforced concrete (precast concrete or cast insitu) or steel piles to be installed over water, to varying depths into the underlying strata. Piling operations
may be undertaken from one or more jack–up barges (a floating barge with retractable legs that allow the
barge to be lifted above the water level to provide a stable working platform) or from the existing wharf
structures and associated work platforms. The barges / wharves / platforms will support drilling and piling rigs
and cranes which are required to pitch the piles.
The duration of construction is expected to be 18 months which assumes periods of 24hr construction 6days a week. Due to this short timeframe for construction the use of precast concrete elements will be
maximised. This reduces reliance on the use of in-situ concrete which is more time consuming as concrete
needs to be kept in forms to enable proper curing.
The northern end of Hobson Wharf and the Western Viaduct Wharf will be required for the contractor’s
working area while the extensions to these wharves are being built. Similarly, the southern end of Wynyard
Wharf will be required by the contractor when the Wynyard Wharf infill sections are under construction.
4.2.2

Wharf Construction Methodology

Construction methodology for the proposed structures will ultimately be determined by the contractor,
however it is anticipated that after mobilisation and site establishment of the site compound(s), the following
sequence of pile installation and deck construction is likely to be followed during construction of the new
wharf structure:




Drive or bore a steel casing through the layer of marine sediments at the designed pile location. The
casing will be taken to the sandstone layer and provide protection to the bore against collapse during
drilling operation and ingress of water. If driving the casings, a wooden or plastic dolly will be used
between the pile casing and the hammer to protect the pile and mitigate underwater noise (refer to
Marshall Day Noise Assessment Report);
Using drilling rig, excavate marine sediments inside the steel casing and drill into underlying competent
sandstone in which the piles will be founded. The removed sediment will be placed in a barge and
disposed of as for dredged material. Alternatively if construction programming requirements mean that
dredging and piling need to occur during different periods, the excavated material will be placed

Beca // 5 January 2018
3233847 // NZ1-14977001-24 0.24 // page 26

America's Cup 36 Base Infrastructure Technical Report










temporarily on the seabed in a dredged pocket within the works area and subsequently dredged and
disposed of as for other dredged material later in the construction.
Install precast concrete piles, or reinforcement cages for in-situ piles, in the predrilled holes;
Place in situ concrete to form piles or place concrete/grouted aggregate backfill inside predrilled holes.
Overflow of harbour water from the pile casings during construction of the concrete piles will be managed
on site to reduce impacts on water quality. Prior to the pile concrete being placed inside the casing,
seawater inside the casing is pumped out. Much of this flow is clean water, but there will be some
suspended solids and potentially small amounts of concrete outwash. On recent waterfront construction
sites, the flow has been successfully managed using site procedures, such as pumping to an adjacent
empty pile or removal and disposal via sucker truck. A similar managed approach is proposed for the new
piles for the America’s Cup project;
Withdraw temporary steel casing for precast piles, using a vibro hammer, or leave in place for in-situ
piles;
Install temporary brackets on the top of piles and formwork for concrete deck. It is likely that the wharf
deck will utilise precast slab units where possible with an in-situ concrete stitch to tie them together. This
is to help reduce the construction duration. Depending on the final design and the contractor’s plant, wave
panels are installed either before or after the deck construction;
Services, wharf furniture and floating pontoons will be installed following construction of the concrete
deck. Bored or driven steel piles, or timber piles for smaller berths, are typically used for floating pontoons
in Auckland and will use the methodology described above.

This general construction methodology and sequence was utilised successfully in construction of precast
piles for the existing Halsey Street Extension, New Western Viaduct and Harbour Entrance Protection
Wharves. Bored, steel-cased in-situ concrete piles have recently been used for the Fergusson North wharf
and the Tug Berth at the Port of Auckland. These in-situ concrete piles are more likely to be utilised where
the rock levels are deep.
4.2.3

Temporary Construction Platforms

If temporary work platforms and associated support piles are installed for construction access then the
temporary piles will likely be vibrated into the ground and finished by driving to a set. This enables the piles
to be removed from the site on completion of the works. The vibrating of piles into the seabed will cause
some resuspension of sediment but any deposition will be close to the seabed and localised.

4.3 Repair / Strengthening of Existing Wharf Structures
Repairs to Wynyard Wharf (which will form part of Wynyard Basin) will use the well-established methodology
that has been applied on city waterfront wharves (e.g. Hobson Wharf, Eastern Viaduct) for the past twenty
years:






Install scaffolding / piled working platforms beneath the wharf, with mesh to catch any falling material.
Remove spalled and deteriorated concrete e.g. by hydrodemolition.
Remove corroded reinforcement and replace with new.
Reinstate concrete cover using pneumatically–applied concrete (shotcrete) or box and pour method.
Dispose of waste to an approved landfill and as scrap, as applicable, and remove underwharf access.

Wharf strengthening, if required, would typically include:




Install underwharf access, as above.
Concrete cut through existing wharf deck.
Install piles as described in preceding sections, using a wharf-based piling rig.
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Box, place new reinforcement and complete in situ concrete pour/s to provide deck / beam thickening and
connection to new piles.
Following curing, remove the boxing and access.

Existing wave panels on Halsey St Extension, Western Viaduct and Hobson Wharves may be maintained
and remediated if required, taking the opportunity to utilise plant while it is available on site. Present
maintenance activity includes removal of existing panels from the wharves using barge-based cranes,
replacement of panel/wharf pile bolts/connections and panel replacement/support.

4.4 Dredging
Dredging is required for both Wynyard Basin and the FFIRF.
It is intended that the dredging will be undertaken by a backhoe dredger followed by sweeping. This is
consistent with past practice for the capital dredging in the Rangitoto Channel, the berth deepening at
Fergusson Container Terminal and longstanding maintenance dredging at Auckland’s ports and marinas.
The dredging will remove soft sediments (silts, clays, sands, shell) and no dredging of undisturbed rock will
be undertaken. Future design dredge depths for the Wynyard Basin structures are -6.0m CD or deeper,
accommodating the proposed -5.5m CD dredge depths plus 0.2m overdredge allowance. Dredging at the
FFIRF is set back from the existing seawall and batter to minimise effects on stability. Refer also to Section
4.7 regarding revetment toe support.
The backhoe dredger is mounted on a barge, which is typically 40m in length. It is expected to remain
operating, except when required to move to shelter by poor weather or to move temporarily to allow
commercial shipping (i.e. tankers berthing at Wynyard Wharf) to pass. Production rates are typically up to
800m3 per 10 hour day.
The dredging operation is expected to run over approximately a 4-6 month period. Dredged material will be
transported by hopper barges from the dredged area to the disposal site. The barges are usually 500m 3 in
capacity and propelled by a dedicated workboat. They typically operate in a relay system, with between 1
and 3 barge movements per day. Similar equipment undertakes much of the on-going dredging around the
Auckland region for Panuku Development Auckland, Ports of Auckland Ltd and marina operators.
Refer to America’s Cup 36 Base Coastal Process and Dredging Technical Report for further details.

4.5 FFIRF: Landside Facilities
Landside civil infrastructure will be required for the FFIRF facility and will involve the construction of level
hardstanding for building platforms, paving and underground services as well as relocation of the ferry office
building to the site.
The duration of landside construction is expected to be 12-18 months. Construction methodology for the
proposed landside infrastructure will ultimately be determined by the contractor, however it is anticipated that
after mobilisation and site establishment of the site compound(s), the sequence of civil works is likely to be
as follows:





Clear site and remove existing structures, buried infrastructure and foundations using bulldozers and
excavators.
Undertake ground improvements and shoreline remediation as required (refer to following sections).
Grade site using imported clean fill/sub-base/capping material or cement-stabilised fill (marine dredgings
or material from ground improvement works, trenching, piling etc). Plant includes trucks, bulldozers and
excavators.
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Construct building foundations using excavators, concrete trucks etc.
Excavate service trenches, lay and connect services and backfill service trenches using excavators.
Construct / relocate buildings using cranes and low loaders or similar.
Lay kerbs and paving for access roads and parking areas using kerbing and paving machines.
Remove all surplus material and clean-up site.

4.6 Ground Improvement
4.6.1

Wynyard Basin

Ground improvement adjacent to existing seawalls at Wynyard Basin is anticipated to comprise cementstabilised or stone columns, and/or piling. The columns would likely be placed in a lattice pattern and extend
up to 15 m deep and approximately 20 m landward of the existing seawalls. Alternatively, piling could
incorporate up to 2m diameter piles extending up to 15m deep. Ground improvement will be undertaken at
commencement of construction and is expected to be complete within the first 9-12 months. It may be
necessary to close part of Brigham Street temporarily to through traffic. Mitigation for local business and
firefighting access (alternative and/or escorted route) will be provided as described in the America’s Cup 36
Base Traffic and Transport Technical Report.
Construction methodology for the proposed ground improvement will ultimately be determined by the option
adopted (e.g. stone columns, piles, cement-stabilised columns) and by the contractor, however it is
anticipated that after mobilisation and site establishment of the site compound(s), the sequence of civil works
is likely to be as follows:







Stone columns: using piling rig, drive temporary pile casing, excavate some material from inside casing
and place clean aggregate, remove casing and compact aggregate column; remediate / dispose of any
contaminated excavated material to Wynyard Quarter site (e.g. 108 Hamer St) or approved landfill; clean
material (if any) disposed to appropriate fill site.
Cement-stabilised columns: as above, with excavated material mixed with cement and replaced as
backfill; excess material addressed as above. Geotechnical boreholes through the stabilised material and
testing would be carried out to confirm achieved strength parameters.
Piles: the land-based equivalent of the marine piling operation described in Section 4.2.2.
All options: repeat activity in a grid formation to create stabilised cells.

4.6.2

FFIRF

Ground improvement adjacent to the 108 Hamer St site is anticipated to comprise land-based cementstabilised or stone columns and/or piling, as described above for Wynyard Basin.
If ground improvement is required west of the Firth concrete yard or the Stolthaven site in Hamer St, then a
temporary working platform or similar in the CMA might be required for piling rig and crane access. The
platform would be supported on steel piles (extending approximately 10m below bed/ground level).
Temporary sheetpiles or a gravity structure would likely be used to provide sheltered, non-tidal working
conditions around the ground improvement works for safety and speed of construction, as well as containing
the construction activity. Temporary sheetpiles would extend some 5m below bed level. The temporary
works in the CMA would be limited to approximately 70m along the shoreline (west of the Firth site) and
approximately 10m along the shoreline (west of the Stolthaven site), extending some 10-15m west from the
existing site fencing. Refer to Section 4.2.3.
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4.7 FFIRF: Shoreline Remediation
Shoreline remediation will include clearance of fill, rubble etc from the southern 15-20m shoreline section
adjacent to the southern wharf and completing the removal of a former fuel jetty foundation. Patching /
reinstatement of damaged revetment and seawall elements (e.g. joints, armour and toe rock, concrete
seawall units) would be at undertaken the lower stages of the tide or with a temporary structure to provide
non-tidal working conditions (refer to Section 4.6).
Mudcrete from dredgings or material excavated from the AC36 project and other Wynyard Quarter sites with
a rock armour layer may also be used to remediate the seawall, placed to support the existing revetment and
toe. A backhoe working from a temporary platform or barge with material supplied by barge would typically
be used.
If a new section of seawall was required at the southern end, then a typical approach might be:







Drive or bore a steel casing through the existing bund and marine sediments to the sandstone layer and
install piles are described in Section 4.2.2. The piling rig would either be based on the existing ground, if
this was assessed as adequate, or on a temporary access platform along the intertidal bund supported on
steel piles driven through the bund (refer to Section 4.2.3 for temporary platform).
Place panels (for a pile and panel wall) using a mobile crane or large excavator with sling based on land
or a temporary access platform;
Box, place reinforcement and pour concrete capping beam;
Backfill landward of seawall with cement-stabilised material or clean fill using an excavator.

4.8 Earthworks
The earthworks associated with the above activities are shown in Planning Drawing 1 and are categorised by
site detailed in Sections 4.7.1 and 4.7.2.
Earthworks will typically be undertaken using plant as described in the preceding sections and below,
including:





Bulldozers for site clearance and grading.
Excavators for trenching, foundations and placing of fill.
Trucks for transporting material and placing fill.
Drilling rigs for ground and groundwater investigations.

An Erosion and Sediment Control Plan will be prepared for the earthworks. This will cover measures such as
collection and treatment of site stormwater during construction, protection of existing stormwater network,
closure of trenching, etc.
A Draft Remediation Action Plan for the project has been prepared (refer to America’s Cup 36 Remediation
Action Plan, appendix to America’s Cup 36 Preliminary Site Investigation (Contamination)). The plan
includes site management measures relevant to earthworks, such as soil excavation, disturbance and
disposal procedures.
4.8.1




Wynyard Basin

Primary sites involving significant soil disturbance at the southern 270m of Brigham St:
– Ground improvement in the form of cement-stabilised or stone columns or piling.
Minor earthworks on Hamer St; south of Brigham St / Jellicoe St west; Jellicoe St east / Halsey St north /
Karanga Plaza; and Hobson St / Quay St / Eastern Viaduct which may include:
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– Ground and groundwater investigations.
– Trenching and reinstatement and/or directional drilling for services. Backfill may be graded aggregate
or mudcrete. Service trenches may be constructed as for other Wynyard Quarter sites, by excavating,
mudcreting and replacing native materials and then excavating service trenches in the treated
material. This provides a more constructible solution than trenching in the in situ materials which are
subject to instability below groundwater level.
– Excavation for post/pole foundations (e.g. for lighting, fencing, signs), etc.
4.8.2


FFIRF

Primary sites involving significant soil disturbance:
– Ground improvement in the form of cement-stabilised or stone columns or piling at the FFIRF (refer to
Section4.5).
– Clearance including topsoil and pavement removal, and potentially undercut, associated with repaving at the Hamer St site.
– Remedial works to the shoreline at the FFIRF.
– Building foundations at the Hamer St site (these are not major excavations and no basements are
required).
– Capping / raising of ground levels at Hamer St using dredgings or material excavated from the AC36
project (e.g. borings from piles) and other Wynyard Quarter sites.

4.9 Construction Metrics
This section summarises approximate key quantities and surface impact of the structures. The volume of
material excavated for piling depends on the methodology adopted.
4.9.1

Wynyard Basin

Table 4a: Construction metrics: Wynyard Basin
Surface/ Wharf Area
(m2)

No. of Piles

Pile Area (m2)

Pile Excavation
(m3)

Hobson Wharf
extension

7,000

150

200

3,000

Halsey St
Extension Wharf
extension

16,000

340

400

7,000

Wynyard Wharf
infill- permanent

2.000

40

60

1,000

Breakwaters

2,000

60

40

1,000

Total Fixed
Permanent
Structures

27,000

590

700

12,000

Pontoons

6,000

160

50

potentially driven,
500 if bored

Structure
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Surface/ Wharf Area
(m2)

No. of Piles

Pile Area (m2)

Pile Excavation
(m3)

3,000

80

50

potentially driven,
1,000 if bored

Surface/ Wharf Area
(m2)

No. of Piles

Pile Area (m2)

Pile Excavation
(m3)

Fishing and ferry
wharves

3,000

110

90

4,000

Ferry ramps and
pontoons

400

10

10

500

Paved (car
marshalling,
carpark, access
roads)

3,300

-

-

N/A

500

-

-

N/A

Structure

Wynyard Wharf
infill- temporary

4.9.2

FFIRF

Table 4b: Construction metrics: FFIRF
Structure

Roofed (buildings)
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5

Construction Effects

As explained in Section 1, a suite of technical studies and reports have been undertaken for the America’s
Cup 36 project. Specific construction effects are covered under each specialist report (refer to Section 1.1)










America’s Cup 36 Groundwater Technical Report (Beca).
America’s Cup 36 Preliminary Site Investigations (Contamination) and Remedial Action Plan (Beca).
America’s Cup 36 Coastal Processes and Dredging Technical Report (Beca).
America’s Cup 36 Stormwater and Services Technical Report (Beca).
America’s Cup 36 Traffic and Transport Technical Report (Beca).
Ecology, sediment and water quality (Golder Associates).
Noise and vibration (Marshall Day Acoustics).
Navigation and recreational vessels (Navigatus).
Risk (Sherpa Consulting).

Three areas of construction effects not covered by the above specialist reports are addressed in this section:




Waterfront site area.
Lighting.
Water quality and sedimentation / erosion and sediment control, both marine and landside.

5.1 Waterfront Site Area
The AC36 construction site will occupy up to 2ha of wharfbased public space if all the construction areas are
underway simultaneously, together with contractors’ yards at Te Wero and Eastern Viaduct. Approximately
5ha of waterfront public space remains available along the city waterfront between Point Erin/Auckland
Harbour Bridge and Queens Wharf, in addition to nearby amenities such as Tamaki Drive and the Hobson
Bay coastal boardwalk. In the harbour, if the 3.5ha of marine facilities for Wynyard Basin and the 0.5ha of
marine facilities for FFIRF at all four locations were under construction together, the marine construction
footprint might be up to 4ha. Due to the tight project timeline, the site/s will be secured for construction
activities for a relatively short period, estimated to be 18 months.

5.2 Contractor’s Site Areas
The contractor(s) will require site areas (establishment areas) near the construction site to store plant,
equipment and materials, accommodate site management staff and potentially for off site
assembly/construction activities (e.g. assembly of prefabricated elements). Access to berthing facilities
would be advantageous. Away from the waterfront location, the contactor will require areas for material
storage and potentially precast concrete construction. Overall the site area required could be up to1ha.
Potential locations for the contractors’ establishment areas, as noted in Section 4.1.1, include Western
Viaduct Wharf, Eastern Viaduct, Te Wero Island, Wynyard Wharf south (once the existing activities are
relocated), the 56-90 Brigham St carpark and adjacent Panuku yard between Brigham and Hamer Streets,
and part of the 108 Hamer Street site. The establishment areas will require relocation of current users and
discussions are underway to confirm the locations.
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5.3 Effects on Existing Structures
5.3.1

Wynyard Basin

Future design dredge depths for the Wynyard Basin structures are -6.0m CD or deeper, accommodating the
proposed -5.5m CD dredge depths plus 0.2m overdredge allowance. The wharf repair, strengthening and
ground improvements will have beneficial effects on existing structures. Wharf repairs will provide an
extension of life of Wynyard Wharf south. Strengthening of the existing wharves for crane loading will locally
improve wharf capacity.
5.3.2

FFIRF

Dredging at the FFIRF is set back from the existing seawall and batter to minimise effects on ground stability.
5.3.3

General

The ground improvements will improve the stability of the existing seawalls and improve the protection to
existing structures (e.g. Wynyard Wharf south) against potential liquefaction of the Wynyard Point
reclamation.

5.4 Construction Lighting
As noted in Section 4.1, 24 hour 6-7 day per week construction will be required because of the project
programme. Construction lighting to facilitate level of activity is key to delivering the project.
The standard illumination for a construction site for rough work not requiring any perception of detail is 50-80
lux. This illumination level is similar to that for a rugby training ground. Due to the multi-level (i.e. wharf- and
water-based) working and the more constrained working areas on the wharf (compared with an open landbased site) it is recommended that the illumination level for safe working conditions be increased to 100-150
lux within the construction site/s.
Construction lighting will be provided by temporary light poles with zero tilt floodlights. Zero tilt luminaires are
oriented parallel to the ground, with all light projected below the horizontal plane, i.e. asymmetric light
distribution. The luminaires are mounted on temporary lighting poles (twelve to eighteen metres high on land,
wharf or working platform; ten metres high for barge-mounted). More poles would be required for coverage if
the lower poles were used. The zero tilt/high-mounted approach reduces the glare and spill associated with
the older style construction lights which use luminaires oriented outwards at low mounting heights. In
addition, no lighting will be directed to the night sky.
Sites potentially sensitive to construction lighting (e.g. apartments, hotels) are grouped to the east and south
of Viaduct Harbour, and 1.5km north on Stanley Point. The northern extent of Wynyard Quarter (i.e. the bulk
liquids storage and existing carpark area) are not sensitive sites. Other potential receptors are motorists, as
well as night sky effects. America’s Cup 36 Navigational Safety and Utility (Navigatus, 2018) separately
addresses maritime users and construction lighting.
The zero tilt luminaires and avoidance of lighting directed to the night sky will limit any spill and glare from
the proposed construction lighting. Preliminary estimates of spill light towards the Princes Wharf hotel
boundary indicate that the initial vertical and horizontal illuminance will be less than 10 Lux, below the
illuminance limits at boundary as stated with in the Auckland Unitary Plan – Operative in Part. The
preliminary estimates indicate glare using the zero tilt luminaires would not exceed AUP requirements (500
candela).
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This estimation has considered ten and sixteen metre poles and luminaire technology that utilises a high
peak intensity angle with zero tilt. Construction lighting measures as outlined above will be covered in the
Construction Environmental Management Plan.
Effects on motorists are reduced by the zero tilt luminaires and because the proposed lighting is substantially
shielded by existing development around Viaduct Harbour and Wynyard Quarter.
Although the marine construction site/s falls under Lighting Category 2 Low brightness in the Auckland
Unitary Plan Operative in Part, the landside setting (i.e. the waterfront from Wynyard Point through North
Wharf promenade and Viaduct Harbour to Quay St) is categorised in the Plan as Lighting Category 4 High
brightness.
Overall, construction lighting will be installed and operated in accordance with the Construction
Environmental Management Plan lighting controls to reduce glare and spill and the effects of construction
lighting on non-maritime users are therefore considered to be minor.

5.5 Water Quality / Erosion and Sediment Control
5.5.1

Marine

Piling will result in minor resuspension of bottom sediment, causing a temporary increase in total suspended
solids levels at the site. Where practicable, particularly noting the programme pressures, bored piles installed
within temporary or permanent steel casings will be utilised. Boring the piles allows the excavated material to
be contained within the steel casings, thereby reducing both resuspension of material from the seabed and
the release of excavated material. Excavated material resulting from the installation of the piles will be
collected and reused as cement stabilised fill material, or disposed of at approved landfill sites, or placed
offshore at the Northern Disposal Area (NDA). Refer to the the technical report, America’s Cup 36 Coastal
Processes and Dredging Technical Report for details on dredging and the associated effects.
Spills of hydrocarbons or other environmentally hazardous substances during construction are a potential
risk, which may affect the quality of water in the surrounding environment. A Spill Response Plan will be
developed as part of the Construction Environmental Management Plan outlining spillage procedures for the
construction sites, refer to the Construction Environmental Management Plan Draft Table of Contents
included in Appendix B.
5.5.2

FFIRF: Landside

Potential landside construction effects on water quality include discharge of stormwater containing raised
levels of suspended sediments and/or heavy metals and hydrocarbons, if stormwater is not managed on
earthworks sites. As noted in Section 4, a Remedial Action Plan including site management measures such
as soil excavation, disturbance and disposal procedures has been drafted to cover the project. In addition,
an Erosion and Sediment Control Plan will be prepared for the earthworks referencing Auckland Council’s
guidance documents Erosion and Sediment Control Guide for Land Disturbing Activities in the Auckland
Region GD2016/005 (2016) and Erosion and Sediment Control Guidelines for Land Disturbing Activities in
the Auckland Region TP90 (2007). This will address measures such as collection and treatment of site
stormwater during construction, protection of existing stormwater network, closure of trenching, etc.
As with the marine activities, spills during construction are a risk in terms of discharge to land, affecting local
soil and groundwater quality, or to the Coastal Marine Area either directly or via the stormwater system. The
Spill Response Plan described above will address both marine and landbased spills.
Any temporary construction effects on water quality can be appropriately managed through the measures
discussed above.
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6

Mitigation, Monitoring and Consent Conditions

This section summarises mitigation measures and monitoring requirements and any mitigation as related to
potential environmental effects during construction.


Construction Lighting

To mitigate any effects to the environment and sensitive areas surrounding the development, construction
lighting poles will use floodlights with asymmetric light distribution, projecting light forward and sideways with
the floodlight at a zero tilt. No lights will be directed towards the night sky.


Remediation Action Plan

A Draft Remediation Action Plan for the project has been prepared (refer to America’s Cup 36 Remediation
Action Plan, appendix to America’s Cup 36 Preliminary Site Investigation (Contamination)). The plan
includes site management measures to mitigate effects on stormwater and the surrounding Coastal Marine
Area from earthworks, within potentially contaminated material. It also includes guidance on odour
monitoring,


Erosion and Sediment Control Plan

An Erosion and Sediment Control Plan will be prepared for the Hamer St earthworks, covering measures
relating to site and stormwater management during construction. As with the RAP, above, this mitigates
effects on stormwater and the surrounding Coastal Marine Area. The main mitigating factor for effects
related to earthworks is the relatively small area involved.


Emergency Spill Response Plan

An Emergency Spill Response Plan will be developed as part of the Construction Environmental
Management Plan outlining spillage procedures for the construction site, to mitigate potential impacts on
landside stormwater, sediment quality and the Coastal Marine Area,


Construction Environmental Management Plan

A Construction Environmental Management Plan (CEMP) will be prepared and implemented. It provides an
overarching management plan for the construction activity and sites as well as covering the measures listed
above under specific headings. An outline table of contents for the CEMP is included in Appendix B. The
plan will be completed by the contractor prior to commencing work on site.
It is anticipated that the above measures could form the basis for conditions of consent.
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Introduction

1

1.1 Report Context
Panuku Development Auckland (Panuku), as lead delivery agency, has been tasked with providing
waterfront infrastructure to host the 36th America’s Cup (AC36) and associated regattas in Auckland in 20192021.
Beca Limited (Beca) has been commissioned by Panuku to undertake technical studies on the existing
physical environment and the effects of the proposed development for the resource consent application, as
well as concept engineering design for the AC36 infrastructure.

1.2 Purpose of Report
The purpose of this document is to set out:
The functional requirements as established through discussions with the AC36 host syndicate, Emirates
Team New Zealand (ETNZ), and with Panuku Development Auckland as the owner and operator of the
infrastructure.
The design approach and design criteria to be used for concept design of the infrastructure, taking into
account the users’, operators’ and owner’s functional requirements.





In addition to being a standalone document used for design, this document will be included as an appendix
to America’s Cup 36 Base Infrastructure Technical Report (Beca, 2018). It is anticipated that the
document will be updated as the concept and user requirements are refined prior to detailed design.

1.3

Report Structure

This report is structured as follows:


Section 1: Introduction, including Panuku and Beca roles, reporting context and overview of proposed
development.



Section 2: Design Philosophy, describing the over-arching drivers for the project, and solutions proposed.



Section 3: Functional Requirements – AC36 Bases, which outlines the key requirements for landside and
marine works, and services provided to the bases.



Section 4: Functional Requirements – FFIRF, which outlines the key requirements for landside and
marine works, and services provided to the ferry and fishing industry relocation facility.



Section 5: Design Criteria describes the standards, codes of practice and key assumptions upon which
the concept design will be based.

1.4

Proposed Development

This report and assessment is submitted in support of the following resource consent applications to
Auckland Council for:


The syndicate base infrastructure and event infrastructure for the 36th America’s Cup regatta, by
Panuku.



The relocation of the Ferry and Fishing Industry to a new facility within the Wynyard Quarter, by
Panuku.

Existing wharves and marinas are shown in Figure 1 and on Civil Drawing 1.
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Figure 1: Aerial photo showing the Wynyard Quarter and existing wharves

1.4.1

AC36 Base Infrastructure and Event Infrastructure (Wynyard Basin)

In 2017, ETNZ defeated Oracle Team USA 7 – 1 in the 35th America’s Cup regatta in Bermuda. The 36th
America’s Cup regatta is scheduled to be held in Auckland in 2021. It is proposed to establish the Americas
Cup bases in and around Wynyard Basin, which is located along part of Auckland’s City Centre waterfront.
This includes Hobson Wharf, the Halsey Street Extension Wharf and Wynyard Wharf, including the
surrounding waterspace.
ETNZ have indicated that up to eight syndicates will compete for the America’s Cup in Auckland. Five of the
bases will be double bases (two boats) and three of the bases will be single bases (one boat). The bases
consist of a 15m high building over approximately half of the base area and an area of hardstand over the
other half. The dimensions of the bases vary in size, with the single bases being generally 85m x 35m and
the double bases being a variety of sizes. The base sizes and locations are identified on the plans attached
to the resource consent application.
In order to facilitate five of the bases, an extension to Hobson Wharf and the Halsey Street Extension
Wharf/Western Viaduct Wharf will be required. Part of the waterspace between Wynyard Wharf and
Brigham Street will also be covered by a wharf extension (part temporary and part permanent) in order to
facilitate the other three bases. All of the base buildings will be temporary with the exception of the Base 1,
which is proposed to be located on the Hobson Wharf extension. Permanent wharf areas ‘post event’ are
anticipated to provide for a range of marine and public uses. Refer to Figure 2 and Civil Drawing 2.
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Figure 2: Proposed Infrastructure

The resource consent for the syndicate base infrastructure and event infrastructure applications will seek
approval for activities and development associated with enabling the AC36 Base Infrastructure.
The ‘event’ period associated with AC36 will take place over a 6-month period commencing December 2020
culminating in May 2021. This event period will include a challenger series (such as the Prada Cup) and
supporting and complimentary regatta with the AC36 races held in March 2021. During the event additional
signage, lighting, live music and supporting structures will be located within the Viaduct and Wynyard area.
Resource consent is sought for the event envelope and effects including traffic, lighting, noise, additional
structures and the management of public spaces within the Wynyard and Viaduct areas in the immediate
vicinity of the AC36 bases are addressed in the relevant sections of the application material.
In addition to the planning Assessment of Environmental Effects, multiple technical reports have been
prepared in order to outline and assess the matters relevant to this application, this report should be read
alongside the other complimentary assessments provided as part of the application material.
The above activities will occur within the Wynyard Quarter Precinct, the Viaduct Harbour Precinct and the
City Centre/General Coastal Marine Zones. The proposal will also require various consents under the
overlays and Auckland-wide provisions of the Auckland Unitary Plan and these are outlined in detail in the
planning Assessment of Environmental Effects.
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1.4.2

Ferry and Fishing Industry Relocation Facility (FFIRF)

The Auckland Fishing Fleet and Sanford’s (collectively termed the Fishing Industry) and Sealink currently
operate from existing facilities located on Wynyard Wharf, Halsey Street Extension wharf and Western
Viaduct Wharf. A new facility for the Fishing Industry and Sealink is proposed to be established on the
western side of Wynyard Point. Refer to Figure 2 and Civil Drawing 2.
The new facility will involve the construction of a purpose-built facility on land and within the coastal marine
area at 108 Hamer Street (referred to as the Hamer Street Yard). Resource consent is sought for the
infrastructure and enabling works.
The FFIRF will provide for fishing vessel berthage and ‘alongside’ access to enable loading and unloading of
vessels. The landward facilities will include associated parking and servicing areas to support this maritime
use. The Sealink Facility provides for berthage and loading and unloading facilities for three vessels,
associated maritime passenger facility and vehicle queuing, and manoeuvring areas. Access to FFIRF will
be provided from Hamer Street. The existing Firth concrete batching plant in Hamer St is an independent
activity, not included in the consent application for the AC36 project.
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2

Design Philosophy

The over-arching engineering design philosophy for the 36th America’s Cup (AC36) comprises re-purposing
existing structures and constructing extensions to existing wharves to provide waterfront infrastructure which
can:





accommodate the syndicate bases
provide hardstanding for access, egress, and spectating
provide protected berthing for the AC36 vessels and support vessels
provide berthing for a number of superyachts

Creation and operation of the new AC36 infrastructure necessitates relocation of the ferry and fishing fleet
facilities to west of Wynyard Point (referred to as the FFIRF) on a like-for-like basis. The aim here is to
minimise the impact of the infrastructure relocation, providing a berthing layout sufficient for continuation of
operations.
The target date for providing this waterfront infrastructure is mid/late 2019, therefore the timeline is a critical
design and construction driver.
The aim of the scheme is to accommodate spectators, syndicate personnel and guests, and superyacht
crew. The constraints are requirement for safe access, egress, evacuation measures, and navigational and
fire safety. ETNZ has advised that the scheme should allow for 5 double syndicates and 3 single syndicates
and up to 30 accompanying superyachts.
The footprint of syndicate base buildings, berthing facilities for syndicate vessels, berth tranquillity and
navigation requirements are the key factors in defining the geometry and layout of the scheme. A tranquil
wave climate is required for the race boats during the event, with sufficient navigable width for safe access
and egress. There are several constraints to the scheme due to preservation of navigational safety, such as
avoiding encroachment towards the tanker berth on Wynyard Wharf. In addition, there is an onus on the
scheme to avoid substantial new works extending into the harbour any further than required.
The geometry and layout of the scheme has been further developed by means of early engagement with
stakeholders and evaluation of options, a process of balancing the many key stakeholder requirements
inherent with schemes of this nature and scale.
To achieve the aims outlined above, piled concrete wharf structures will be utilised. These have had much
testing and success in the marine environment and also on many of the sites within Auckland’s waterfront.
The design approach will maximise the use of precast reinforced concrete elements, in order to facilitate an
efficient construction process given the target timeline outlined above. Precast elements also have
advantages in terms of controlling the quality of finish which assists with achieving the design life appropriate
for the environmental conditions and intended use.
Temporary and permanent wharf infill sections are proposed in the existing space between Wynyard Wharf
and Brigham St. This is consistent with long term plans for Wynyard Quarter.
There is the potential for significant areas of the Wynyard Point reclamation to be impacted by instability
under Ultimate Limit State earthquake shaking, potentially affecting the seawalls and structures on or
adjacent to the existing reclamation. Ground improvement on Brigham St and to sites on the west of
Wynyard Point will improve the stability of the Wynyard Point seawalls under these seismic conditions and
liquefaction.
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Infill structures and wharf extensions will match the level of the existing wharves in general, to provide
connectivity and facilitate the re-purposing of existing wharves. Pairing the re-purposing of existing
infrastructure with wharf extensions offers a lower cost solution, however, new works will remain structurally
separate from the existing to allow movement under seismic conditions.
Services (such as wastewater, water supply, power, lighting and communications) will be provided to the
syndicate bases via under-wharf ducting and reticulation, and to the FFIRF via underground reticulation.
These new services will connect into existing landside networks. Stormwater and discharges from Industrial
and Trade Activities will be addressed at the both the syndicate bases and the FRIF using a Best Practicable
option approach involving stormwater treatment, spill response and environmental management plans.
Following the event, the scheme will have legacy value for the city. It includes a mixture of independent
permanent and temporary structures, with ETNZ’s America’s Cup base on Hobson Wharf extension
remaining in place long term and the extension to Halsey Street Extension Wharf and the permanent
Wynyard Wharf infill sections becoming public open space. The Hobson Wharf and Halsey Wharf extension
structures will be developed with future vessel use in mind, to provide futureproofing of the scheme.
A suite of technical reports has been prepared to inform the design process and the assessment of effects
for a resource consent application.
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3

Functional Requirements: Wynyard Basin

3.1 Landside Requirements
3.1.1

Number of Bases

The proposed AC36 facilities are required to accommodate a target of 8 No. syndicate bases (5 double
bases and 3 single bases).
3.1.2

Syndicate Base Area Requirements

The target landside area requirements for double and single bases have been defined by Emirates Team
New Zealand (ETNZ) as set out in Table 1. The dimensions shown are subject to minor revision as the
design develops.
Table 1: Target landside AC36 base area requirements at time of issue
Base Type
ETNZ (Host) double base
Double bases

Single base

Nominal Dimensions

Nominal Footprint on Wharf

70m x 70m

5250m2

90-95m x 45m or
70m x 60m

4050m2 or
4200m2

85m x 35m or
95m x 30m

2975m2 or
2850m2

The ETNZ base is to be larger than the other double bases to accommodate additional host facilities.
3.1.3

Buildings for Syndicate Bases

The ETNZ base will include permanent buildings. The other bases will utilise temporary buildings that are
able to be dismantled and removed following the AC36 event. If the 2021 defence is successful then these
temporary buildings may remain in place for a further 2-4 years.
All buildings are expected to be lightweight structures, capable of being constructed on the relevant wharves
without requiring any specialist foundations.
The buildings (3 storey) and required dimensions as defined by ETNZ are given in Table 2.
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Table 2: Target AC36 building dimension requirements at time of issue
Building Use

Nominal Dimensions

Nominal Footprint on Wharf

ETNZ (Host) double base - boat
storage and maintenance

70m x 35m

2450m2

Double bases - boat storage and
maintenance

55-60m x 45m or
60m x 35m

2475m2 or
2100m2

Single bases - boat storage and
maintenance

50m x 35m or
60m x 30m

1750m2 or
1800m2

Refer to architectural documents by Moller Architects (2018) for further information.
3.1.4

Hardstand for Syndicate Bases

A 35m long hardstand extending across the full width of the base is required for each of the syndicate bases.
The hardstand will be used for rigging, boat transit between the boat storage building and the berth and
hospitality. A crane will be located on the hardstand at each base to lift race boats out of the water.
3.1.5

Vehicular and Pedestrian Access Corridor

An access corridor with a minimum width of 10m is to be provided for vehicular and pedestrian access to the
individual syndicate bases, and for public access and event viewing. This access corridor is additional to the
area of the bases noted above and is to be located such that it does not impede access to the marine
facilities for each base. There is no provision for hoarding or handrails.
Vehicles using the access corridor may include low loaders delivering the AC36 race boats and cranes.
Access for large items will also be provided through the yards which are gated.
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3.1.6

Design Levels

The wharf extensions and wharf infill are required to tie into existing wharf levels, which are as follows:
Table 3: Approximate existing wharf deck / finished ground levels
Structure

Approximate Existing Deck / Finished Ground
Level(s)

Halsey Street Extension Wharf

+5.0 mCD at cope edges, up to +5.3 mCD along
centreline

New Western Viaduct Wharf

+5.0 mCD at cope edges, up to +5.3 mCD along
centreline

Hobson Wharf

Varies between +4.88 mCD and +5.05 mCD at interface
with Harbour Entrance Protection Wharf

Northern section of Hobson Wharf (formerly Harbour
Entrance Protection Wharf)

+5.040 mCD / +5.065 at edges (in general)
+5.040 mCD / +4.920 at edges (seawards edge along
interface with Hobson Wharf)
+5.115 mCD / 5.065 mCD along centreline

Wynyard Wharf

3.1.7

From +5.05 mCD to +5.45 (south to north)

Legacy Use

The new section of Hobson Wharf is expected to remain as ETNZ’s America’s Cup base long term.
The new section of Halsey Street Extension Wharf will be public open space, used for a range of events
including temporary facilities (marquees, displays).
Wynyard Wharf South is expected to have a similar public use to the extension to Halsey Street Extension
Wharf in the short term. The overall Assessment of Environmental Effects for the proposed development
covers potential long term uses.

3.2 Marine Requirements
3.2.1

Syndicate Base Berthage / Pontoons

Berthage inside sheltered boat harbours (i.e. Outer Viaduct Harbour and the new Wynyard South boat
harbour) using floating pontoons is required for each base. This includes a 25m pontoon perpendicular to the
wharf edge. The berthage requirement advised by ETNZ is 6 boats per team, comprising 1 race boat and 5
support craft as follows:





1 race boat
2 weather boats
2 chase boats
1 sponsor boat.

Access to the floating pontoons will be via gangways. Details of design vessels are included in Section 3.3.
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3.2.2

Water Depth

Water depth at the berth, in manoeuvring areas and in access channels is required such that AC36 race
boats can be accommodated at all stages of the tide (see Table 4).
3.2.3

Berth Tranquillity

Berth tranquillity will allow for launching and retrieval of AC36 boats in wake of up to 0.1m significant wave
height (Hs) and 0.15m (beam seas) and 0.3m (head seas) for wind waves. Wave panels fitted to wharves,
and breakwaters will be used to reduce the effect of waves and wake generated outside the boat harbours
(i.e. Outer Viaduct Harbour and the new Wynyard Wharf South waterspace).
3.2.4

Syndicate Superyacht Berthage and Access

Each race team is expected to be accompanied by between 3 and 5 superyachts, which require berths at or
near the syndicate base. ETNZ have advised a maximum of 30 superyachts at any one time in addition to
the existing superyacht fleet that visits Auckland regularly. Syndicate superyacht berthage will typically be
provided with floating pontoons parallel to the wharf face.
Water depths will accommodate superyachts:



At the superyacht berths at all stages of the tide.
At the superyacht manoeuvring areas and access channels at and above mid-tide (Mean Sea Level).

It is desirable that exposure of superyacht berths to tidal currents, waves, and wake that would cause
significant vessel movement while moored is limited. This would typically be provided by locating superyacht
berths within a boat harbour.
3.2.5

Legacy Use

New sections of Halsey and Hobson Wharves may be used to berth a wide range of vessels in the future,
such as superyachts, charter boats, fishing vessels and bunker vessels.
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3.3 Design Vessels
3.3.1

Design Vessel Dimensions

Table 4 lists details of the design vessels for the AC36 facilities.
Table 4: Design vessel dimensions
Vessel

Length Overall
(m)

Beam (m)

Maximum Draft
(m)

Displacement
(t)

Maximum Water
Depth Required (m)

22.9m (75ft)1

Hull- 5m1
With foils in ‘dock’
arrangement -7m1

5m1

5t1

5.5m1

AC36 Support Craft

12m1

<5.0m

1m4

-

-

Superyachts
(Wynyard Wharf
South waterspace)

Max 50m1,7

Max. 12.0m3

4.0m3

-

5.5m6

Max. 30m

Max. 7.5m4

3.4m4

-

Max. 30m

Max. 7.5m4

1.9m4

-

Typically 42m1

Typically 6.5m1

Typically 4.5m1

160-200t5

Maximum up to
44m5

Up to 7m5

Up to 5m5

80m2

15m2

7.3m2

AC36 Race Boat

Yachts
(boat harbour /
marina berths)
Power boats
(boat harbour /
marina berths)
J class yachts
(Outer Viaduct
Harbour)
Future use: Bunker
vessel (Awanuia)

5.5m1

GT 27502

Information provided via Navigatus (America’s Cup 36 Navigational Safety and Utility, 2018) from ETNZ and Panuku; or from
ETNZ and Panuku.
1

2

Information sourced from Awanuia Seafuels vessel information sheet

3

Values adopted based on PIANC, 2013

4

Values adopted based on AS 3962, 2001

5

Information sourced from www.jclassyachts.com (J Class Association website)

6

Dictated by AC36 Race Boat water depth requirements

7

Larger superyachts to be accommodated elsewhere within the Auckland waterfront
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3.3.2
a.

Number of Vessels
Syndicate Bases

The double bases will have two race boats; the single bases one race boat. Support boat numbers are as
given in Section 3.2.1.
b.

Superyachts

Indicative superyacht numbers per syndicate base are given in Section 3.2.4.
Panuku has advised that there will be a maximum of 30 superyachts at any one time to be accommodated in
the proposed and existing facilities at Viaduct Harbour and Wynyard Quarter, and vessels greater than 100
metres in length will berth alongside commercial wharves.

3.4 Wharf Furniture
Deck furniture will be removed from the northern cope of the existing Halsey Street Extension and Hobson
Wharves where these adjoin the proposed structures and will be reused where possible.
3.4.1

Fendering and Bollards

Fendering is not required where pontoons are provided.
Where pontoons will not be present, timber fender piles or equivalent will be provided around the outer
perimeter of the proposed wharves to support future vessel berthing. The design vessel for the fendering is
the bunker vessel (refer to Section 3.3.1).
Bollards will be provided along the berthing faces of the proposed wharves:



West and north sides of the extension to the Halsey Street Extension Wharf.
East and north sides of Hobson Wharf extension.

In general, type “N” bollards or similar will be provided on the external (Waitemata Harbour side) cope and
10 tonne cleat bollards on the internal (boat harbour side) cope, to be consistent with the mooring provisions
on the existing Halsey Street Extension and Hobson Wharves. In general, bollards will be provided at
approximately 8m centres.
3.4.2

Kerbs

Deck-mounted timber kerbs to match the existing kerbs on Halsey Street Extension and Hobson Wharves
will be provided:



Along the berthing faces of the proposed wharves (refer to Section 3.4.1).
Along the eastern side of the existing Wynyard Wharf, where the syndicate bases are located.

3.4.3

Ladders

Where pontoons with gangways will not be present, ladders will be provided at regular spacings around the
perimeter of the works, extending to 1m below Mean Low Water Springs. When feasible these will be
indented into the structure.
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Where pontoons are present, it is assumed that ladders will be installed at a later date, by others and at the
same time as installing any future fendering in this area.
3.4.4

Safety Furniture

Lifebuoys will be provided on the proposed extension to Halsey Street Extension Wharf, Hobson Wharf
extension and the Wynyard South wharf infill sections at no greater than 100m centres around the seaward
perimeter of the wharves and with no less than 30m of line attached.

3.5 Services
Services will be required to serve the syndicate bases, berthing facilities and the continued use of the
proposed structures post-event. Services will be suspended beneath the soffit of the wharf decks.
Services, except for stormwater drainage which is confined to the wharves, will be connected to existing
landside services in Wynyard Quarter (for bases on the extension to Halsey Street Extension Wharf and
Wynyard Wharf South) and Viaduct Harbour (for Hobson Wharf extension).
Each base is expected to accommodate up to 90-100 personnel.
3.5.1

Syndicate Bases

The following services will be provided to each of the individual syndicate bases:
a.

Power / Electrical

Each base will be provided with a single metered power pedestal. These power pedestals will provide a 3
phase – 260 amp electrical supply. Power ducts for supply to these pedestals will be provided beneath the
wharf decks.
b.

Water

Water supply will be provided to each syndicate base for potable and wash-down water. The supply will
terminate at the boundary of each base in a valve and meter.
At this point it is assumed that all syndicate bases will be provided with sprinkler systems, as per a strong
recommendation from Fire and Emergency New Zealand (FENZ). Due to the presence of potentially
significant amounts of carbon fibre, it is anticipated that the sprinkler system shall have a water demand in
the order of 80 litres per second, providing carbon fibre shall not be stored to heights greater than 1.2
metres. If the storage height exceeds 1.2 metres, a more significant demand for water for the sprinkler
system is required.
In addition, provision for fire hydrants will be included on the extensions to the extension to the Halsey Street
Extension Wharf and Hobson Wharf extension and the wharf infill sections on Wynyard Wharf South. Water
supply for firefighting purposes will be sourced predominantly from permanent dry standpipe systems
utilising water intake directly from the ocean, with the existing landside network required to provide initial
supply only to engage the fire whilst connections to the standpipe system are made (approximately 25 litres
per second demand).
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c.

Wastewater

Wastewater connections will be provided to all syndicate bases for foul drainage from sanitary facilities for
the base personnel and boatshed floors.
New pump stations and rising mains will be required on Halsey Street Extension Wharf extension and
Hobson Wharf extension because gravity drainage will be impracticable due to the distance to and levels of
the existing wastewater network.
New boat pumpout facilities will be required on the eastern side of the existing Halsey Street Extension
Wharf and Wynyard Wharf South, feeding directly into the new rising mains.
d.

Communications (fibre)

Each base will be provided with a single fibre optic / telecom pedestal and associated ducting suspended
beneath the wharf deck.
3.5.2

Berths / Pontoons for Bases

The main pontoon (i.e. not finger pontoon) for each syndicate base will be provided with the following
services, connected to the new wharf services:
a.

Power

The pontoon for each base will be provided with a power pedestal with 3-phase – 125 amp electrical supply.
Power ducts supplying the pedestals will be provided within the pontoons and beneath the gangways and
wharf decks. The pontoon power supply will be metered from the respective base pedestal.
b.

Water

The pontoon for each base will be provided with a water supply point, connected via reticulation within the
pontoon and beneath the gangway to the metered water supply for the base.
3.5.3

Superyacht Berths

The following services will be provided for each superyacht berth:
a.

Power / Electrical

Each superyacht berth will be provided with a metered power pedestal. These power pedestals will provide a
3 phase – 1000 to 1500 amp electrical supply. Power ducts for supply to these pedestals will be provided
beneath the wharf decks and gangways.
b.

Water

Water supply will be provided to each superyacht berth for potable and wash-down water.
As for syndicate bases, water supply for firefighting at superyacht bases will be sourced predominantly from
permanent dry standpipe systems utilising water intake directly from the ocean, with only the remainder
relying on the existing landside network.
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c.

Wastewater

Wastewater receiving facilities will be provided at each superyacht berth, connecting to the new under-wharf
pump station and rising main for berths at the northern end of Halsey Street Extension Wharf, and to the
existing wastewater network for berths at the southern end of Halsey Street Extension Wharf and on North
Wharf.
d.

Communications (fibre)

Each superyacht berth will be provided with a single fibre optic / telecom pedestal and associated ducting
suspended beneath the wharf deck and gangway.
3.5.4

Lighting

The following lighting, with associated power and ducting, is to be provided on the new structures:




Street/operational lighting:
– Directional floodlights (similar to existing Halsey St Extension Wharf and Western Viaduct Wharf
lighting) typically at 25-30m centres along Halsey Wharf extension, Hobson Wharf extension and
Wynyard Wharf South, alongside the syndicate bases.
– Standard zero tilt street lights (where used) typically at 40m centres.
– Bulkhead lights typically at 25-40m centres along the underside of the wharf deck approximately
300mm from the edge of wharf, on the northern face of Halsey Wharf extension, the northern and
eastern faces of Hobson Wharf extension, and the eastern face of Wynyard Wharf South. Bulkhead
lights are for legacy use for berthing vessels on the wharf faces.
Navigation lights on the extension to Halsey Street Extension Wharf and Hobson Wharf extension,
marking the entrance to Outer Viaduct Harbour.

3.5.5

Stormwater

Stormwater drainage systems will be provided on the extension to Halsey Street Extension Wharf extension,
Hobson Wharf extension and Wynyard Wharf South to collect the runoff from the wharf decks and roofs of
temporary building. The systems will comprise stormwater collections sumps at each syndicate base which
will drain to stormwater reticulation and chambers containing treatment devices, all suspended beneath the
wharf decks. The treated stormwater will discharge from the devices to the harbour. Design falls (grading) of
the surfaces of new structures and extensions will be such that positive drainage to stormwater collection
sumps takes place.
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Functional Requirements: FFIRF

4

4.1 Activities
The proposed ferry and fishing industry relocation facility (FFIRF) is required to accommodate:




Sealink vehicular ferry operations.
Sanford Ltd fishing vessels.
Auckland Fishing Port Ltd (Moana Fisheries) fishing vessels (AFPL).

4.2 Landside Requirements
4.2.1

Building and Access Requirements

The landside area needs to accommodate the elements set out in Table 5.
Table 5: FFIRF landside requirements
Element

Dimensions

Sealink administration building

40m x 11m approx. footprint

Sealink ticket office

10m x 5m approx. footprint

Sealink amenities building

3m x 3m approx. footprint

Access road(s) to ferry ramp and wharves

Min. 10m wide

Vehicle stacking lanes for Sealink ferries

Min. 110 lane metres

Vehicle access to ferries

Tanker truck

Vehicle access to Sanford fishing vessels

8m rigid truck, 11.5m rigid truck,
Truck and trailer, Semi-trailer

Vehicle access to AFPL fishing vessels

8m rigid truck, 11.5m rigid truck

4.2.2

Design Levels

The wharf is required to tie into existing landside levels which are at +5.0 to +5.5 mCD at present, with
ramping of up to 3% if required.

4.3 Marine Requirements
4.3.1

Access and Berthage: Wharf, Abutment Ramp and Pontoons

Berthage for 3 vehicular ferries needs to be provided at the facility, with two ferries loading at the same time.
Minimum total berthage of approximately 235m is required for fishing vessels:


125m for Sanfords Ltd
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110m for AFL

The specific requirements are:




A pair of wharves (minimum 10m wide) with wave protection on the leeward side are required for fishing
vessel berthage with associated bunkering and ice truck deliveries.
A system of both fixed and floating linkspan structures is required to enable loading of the Ro-Ro ferries,
similar to the existing arrangement at Wynyard Wharf. Theses structure may be partly combined with the
wharf and will provide a minimum lane width of 4m for vehicles.

Details of design vessels are included in Section 4.4.
4.3.2

Water Depth

Water depth at the berth, in manoeuvring areas and in access channels is required such that existing fishing
and ferry vessels can be accommodated at all stages of the tide (refer to Section 4.4 for design vessel draft).
4.3.3

Berth Tranquillity

Berth tranquillity is not a specified requirement for the facility.
For the ferry pontoon berth for loading and discharging ferries, berth tranquillity is required to be not worse
than at the existing Wynyard Wharf facility. Wave panels will be installed along the wharf to provide a more
sheltered berth at the ferry pontoon for ferries loading and discharging vehicles. The resulting wave climate
is deemed to be acceptable.
The maximum wharf length which could act as a breakwater is approximately 100m from land, due to the
transit corridor for Westhaven Marina. Shelter afforded by this structure will provide the maximum extent of
tranquillity.

4.4 Design Vessels
Table 6 lists details of the design vessels for the FFIRF.
Table 6: Design vessel dimensions
Vessel

Maximum
Length
Overall (m)

Beam
(m)

Maximum
Draft (m)

Displacement
(t)

Maximum Water Depth
Required (m)

Sealink Ferry

47m1

15.0m1

2.5m1

360t1

3.5m3

Sanford Fishing Vessel

32m2

10.0m2

5.2m2

498t2

6.0m3

AFPL Fishing Vessel

20m

TBC

TBC

TBC

4.0m (assumed)3

Dimensions shown are presented based on an envelope of maximum vessel parameters.
1 Information

provided by Sealink Ltd.,

2

Information provided by Sanford Ltd ,

3

Based on Thoresen (2014)
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4.5 Wharf Furniture
4.5.1

Fendering and Bollards

Fendering is not required where pontoons are provided. Where pontoons will not be present, timber fender
piles or equivalent will be provided around the outer perimeter of the proposed wharves to support future
vessel berthing. The design vessel for the fendering is the ferry (refer to Section 4.4).
Bollards will be provided to the wharves on a like-for-like basis to the existing ferry and fishing facilities. This
comprises type N bollards or similar on both wharf copes at approximately 8m centres
4.5.2

Kerbs

Deck-mounted timber kerbs to match the existing kerbs on Halsey Street Extension Wharf will be provided
along all wharf faces except where the hinged ramp connects.
4.5.3

Ladders

Where pontoons with gangways will not be present, ladders will be provided at no greater than 30m centres
around the perimeter of the wharves, extending to 1m below Mean Low Water Springs.
4.5.4

Safety Furniture

Lifebuoys will be provided on the proposed wharves with no less than 30m of line attached.

4.6 Services
Services will be required to serve the FFIRF. Services will be connected to existing landside services in
Hamer St, Wynyard Quarter. The pontoon berths will not include services.
4.6.1

Landside Services

The following services will be provided:
a.

Power / Electrical

Standard domestic power supply will be provided to the relocated ferry buildings.
b.

Water

The relocated ferry buildings will be provided with a water supply connection to the existing reticulation in
Hamer St for potable water, sanitary facilities and firefighting use.
c.

Wastewater

The relocated ferry buildings will be provided with a wastewater connection to the existing reticulation in
Hamer St.
d.

Communications

The relocated ferry buildings will be provided with standard copper pair connection to the existing network in
Hamer St.
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e.

Stormwater

Stormwater runoff from the landside paved area and building roofs will drain to catchpits, leading to
stormwater reticulation on the site. Stormwater will be conveyed to a treatment device and then discharged
to the Waitemata Harbour. This improves on the existing situation where untreated runoff discharges to the
harbour.
4.6.2
a.

Wharf Services
Power

No power beyond that for lighting (refer below) will be provided to the wharves.
b.

Water

Water supply will be provided to the seaward end of the new wharf. The wharf connecting to the hinged ramp
will not require water supply.
c.

Wastewater

It is assumed that vessels using the FFIRF will make use of the existing boat pump out facilities which are
present in Westhaven Marina.
d.

Stormwater

Stormwater drainage systems will be provided on the new wharves to collect the runoff from the wharf decks.
The systems will comprise kerbs, stormwater collections grates and dropper pipes along one side of the
wharves. The dropper pipes will connect to a collector pipe leading to a chamber containing treatment
devices, suspended beneath the wharf decks. The treated stormwater will discharge from the devices to the
harbour. The decks of the new wharves will fall to the stormwater collection grates.
4.6.3

Lighting

The following lighting, with associated power and ducting, is to be provided:




Street/operational lighting:
– Directional floodlights (similar to existing Halsey St Extension Wharf and Western Viaduct Wharf
lighting) typically at 25-30m centres along the new wharves and landside area.
– Standard zero tilt street lights (where used) typically at 40m centres.
– Bulkhead lights typically at 25-40m centres along the underside of the wharf deck approximately
300mm from the edge of wharf, on the new wharves. Bulkhead lights are for legacy use for berthing
vessels on the wharf faces.
A navigation light on the longer of the new wharves.
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5

Design Criteria and Design Approach

5.1 General Standards and Codes of Practice
The NZ Building Code (NZBC) compliance will be achieved primarily by the compliance of AS/NZS 1170
used in conjunction with the relevant material standards.
The following codes of practice and sources of reference are adopted for the design:
General:


NZ Building Code

Maritime:











AS 4997:2005 Guidelines for the Design of Maritime Structures
BS6349 Maritime Structures / Maritime Works
AS3962:2001 Guidelines for the Design of Marinas
PIANC Guidance
– Report 149 Part 1 (2016) Guidelines for Marina Design
– Report 134 (2013) Design and Operational Guidelines for Superyacht Facilities
– Report of WG33 (2002) Guidelines for the Design of Fender Systems
– Report of WG34 (2001) Seismic Design Guidelines for Port Structures
– Report of WG11 (1995) Port Facilities for Ferries
–
Coastal Engineering Manual, US Army Corps of Engineers
Cuomo et al (2007) Wave-in-deck loads on exposed jetties
McConnel (2004) Piers Jetties and Related Structures Exposed to Waves - Guidelines for Hydraulic
Loadings.
Thoresen, Port Designers Handbook 3rd edition (2014)

Structural:






AS/NZS 1170.0 Structural Design Actions, Part 0: General Principles
AS/NZS 1170.1 Structural Design Actions, Part 1: Permanent, imposed and other actions
AS/NZS 1170.2 Structural Design Actions, Part 2: Wind actions
AS/NZS 1170.5 Structural Design Actions, Part 5: Seismic actions
NZ Transport Agency Bridge Manual (SP/M/022) Third Edition

Reinforced Concrete:



NZS 3101:2006 P1 & P2 Concrete Structures Standard
AS/NZS 4671:2001 Steel Reinforcing Standard

Structural Steel


AS/NZS 3404:2009 Steel Structures Standard
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Services:








Water and Wastewater:
– SNZ PAS 4509:2008 New Zealand Fire Service Firefighting Water Supplies Code of Practice
– Watercare (2015) Water and Wastewater Code of Practice for Land Development and Subdivision,
Version 1.5
– Auckland Council Auckland Code of Practice for Development and Subdivision Chapter 6 Water
Stormwater:
– Auckland Unitary Plan Operative in Part (2017)
– Auckland Regional Plan: Coastal
– Auckland Council Auckland Code of Practice for Development and Subdivision, Chapter 4: Stormwater
– Auckland Regional Council Technical Publication 108: Guidelines for Stormwater Runoff Modelling in
the Auckland Region
– Auckland Transport Code of Practice
– GD04:2015 Water Sensitive Design for Stormwater
Power:
– Power utility provider in-house technical guidance and standard drawings
Lighting:
– Auckland Unitary Plan Operative in Part (2017)
– Auckland Transport Code of Practice
– AS/NZS 1158, Code of Practice for Road Lighting
– AS 4282: 1997 Control of the obtrusive effects of outdoor lighting
– NZECP34:2001 Electrical Code of Practice for Electrical safe distances.

5.2 Design Life
The design life of wharf structures is to be at least 50 years. Durability of reinforced concrete wharf structures
is to be at least 100 years.
The design life of temporary infill structures (Wynyard Wharf south) is to be 10 years.
The design life of pontoons, wharf services, fixings and furniture will be as recommended by the supplier or
manufacturer.

5.3 Reference Datum
All elevations are to be referenced in terms of Auckland Harbour Chart Datum (CD), which is 1.743m below
Auckland Vertical Datum 1946 (AVD-1946). All survey information will be in terms of NZTM 2000.

5.4 Dredging
There will be a requirement for dredging to enable the construction works and provide sufficient water depth
for the design vessels (see Sections 3.3 and 4.4).
Required dredge depths are a function of the vessel draft, anticipated vessel motions, wave heights,
allowance for siltation and an allowance for under keel clearance (UKC) related to the bed material. They
have been determined using relevant design references. Design dredge levels and references are presented
in Table 7 for each location.
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Table 7: Tide levels for Auckland Harbour

Location

Design Dredge Level for
AC36 Event (mCD)

Future Design Dredge Level
(mCD)

Outer Viaduct Harbour

-5.5 mCD1

-5.5 mCD1

Entrance Channel

-5.5 mCD1

-5.5 mCD1

Wynyard Wharf South waterspace

-5.5 mCD1

-5.5 mCD1

-4.0 mCD to -6.0 mCD4

-4.0 mCD to -6.0 mCD4

FFIRF
1

Information provided by ETNZ and Panuku

2

Based on PIANC 2013

3

For future use by Awanuia Seafuels (see Table 4), based on Thoresen (2014)

4

For use by design fishing vessels (see Table 6), based on Thoresen (2014)

Dredge quantities will be determined with an over-dredge allowance of 200 millimetres. This allowance is
due to dredging tolerances to achieve the required navigable depth.

5.5 Environmental Criteria and Loading
5.5.1

Tide Levels

Under normal conditions, water levels around the new wharves will be primarily determined by the changes
in tidal levels. The following table shows the standard tidal levels for the Auckland Harbour as provided by
Land Information New Zealand (LINZ).
Table 8: Tide levels for Auckland Harbour (LINZ, 2017)
Tide

Relative to Auckland Harbour
Chart Datum (CD)

Relative Auckland Vertical Datum
1946

Highest Astronomical Tide (HAT)

+3.70m

+1.96m

Mean High Water Springs (MHWS)

+3.39m

+1.65m

Mean Sea Level (MSL)

1.90m

+0.16m

Mean Low Water Springs (MLWS)

+0.41m

-1.33m

Lowest Astronomical Tide (LAT)

+0.05m

-1.69m

Tide levels are measured in relation to Chart Datum (CD), and standard barometric pressure of 1013
hectopascals.
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5.5.2

Extreme Storm Tides

Meteorological conditions such as low barometric pressure and on-shore winds, as well as sea conditions
such as on-shore waves combine with astronomical tides to produce short term increases in sea level known
as storm tides. Table 9 lists storm tide levels at Princes Wharf for a range of annual exceedance probabilities
(AEP) and average recurrence intervals (ARI):
Table 9: Storm tide levels for the lower Waitemata Harbour (NIWA for Auckland Council, 2016)
Average Recurrence Interval (years)

Annual Exceedance Probability

Level (m CD)

2

39%

3.78m CD

5

18%

3.86m CD

10

10%

3.92m CD

20

5%

3.97m CD

50

2%

4.05m CD

100

1%

4.10m CD

200

0.5%

4.15m CD

Other climatic conditions such as El Nino / La Nina and the Southern Oscillation, collectively referred to as
ENSO, and the Interdecadal Pacific Oscillation (IPO) cause medium term changes in sea level of some
100mm. These effects are not included in the storm tide levels above.
5.5.3

Bathymetry

The hydrographic survey data provided by Ports of Auckland Ltd in November 2017 will be used for
bathymetry at the sites.
5.5.4

Wind

Wind loading will be assessed in accordance with AS/NZS 1170.2:2011, assuming the new works
correspond to Importance Level 2 (normal structures without a post-disaster function). The regional wind
speeds and return periods to be adopted in design of the works are as follows:
Ultimate Limit State:
Non-cyclonic regional wind speed (3 second gust) of 1/500 annual Probability of Exceedance = 45 m/s
Serviceability Limit State (SLS1):
Non-cyclonic regional wind speed (3 second gust) of 1/25 annual Probability of Exceedance = 37 m/s
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5.5.5

Waves

The height and period of the significant wave estimated during the design life of the structures will be
included in the load analysis of the wharf structures and breakwaters. Hindcast wave information is given in
Table 10.

Table 10: Hindcast extreme wave conditions, Lower Waitemata Harbour
Average
Recurrence
Interval
(years)

Wave parameter by direction
Hs (m)

West
Hmax
(m)

Tp (s)

Hs (m)

North
Hmax
(m)

Tp (s)

Hs (m)

East
Hmax
(m)

Tp (s)

1

0.9m

1.5m

2.8s

0.6m

0.9m

2.8s

0.9m

1.6m

3.1s

10

1.2m

2.0m

3.1s

0.7m

1.1m

3.0s

1.4m

2.3m

3.5s

50

1.3m

2.2m

3.2s

0.8m

1.2m

3.2s

1.5m

2.5m

3.6s

100

1.4m

2.4m

3.3s

0.9m

1.3m

3.3s

1.6m

2.6m

3.7s

5.5.6

Wake

The sites are affected by vessel wakes. These include wakes generated by the commercial ferries in the
ferry basin to the west, and travelling through the lower Waitemata Harbour. In addition, charter boats and
recreational craft travelling to and from Viaduct Harbour produce wake that affects Outer Viaduct Harbour.
Similarly, the wide range of commercial and recreational vessels using the Westhaven Marina entrance
produce wake at the FFIRF site.
Field studies (Beca, 2003; Mulgor, 2017) have identified vessel wake averaging 0.2 m and up to 0.55 m high
measured at the Outer Viaduct Harbour entrance and inside Outer Viaduct Harbour. From the recorded data,
a characteristic vessel wake of 0.45m significant wave height and 5 second wave period was adopted.
5.5.7

Sea Level Rise

The Ministry for Environment’s recently-released national guidance (Ministry for the Environment, 2017)
recommends use of four SLR scenarios corresponding to different Representative Concentration Pathways
(RCPs, essentially these are emissions scenarios). Table 11 lists the SLR allowances for these scenarios for
short to long term periods.
Table 11: Guidance for sea level rise allowances (MfE, 2017)
Period

NZ RCP2.6 M SLR

NZ RCP4.5 M SLR

NZ RCP8.5 M SLR

NZ RCP8.5 H* SLR

Medium term to 2050
(consistent with 35 year
consent duration)

0.23m

0.24m

0.28m

0.37m

Long term to 2120s

0.55m

0.67m

1.06m

1.36m
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The three higher scenarios are taken forward for the AC36 project, consistent with the MfE 2017 guidance
for redevelopment, and recognising that the lower scenario will be challenging to achieve globally because of
the change in emissions required.
The above guidance compares well with the Auckland Unitary Plan: Operative in Part (AUP:OP) policy,
which requires consideration of a SLR allowance of 1.0m over 100 years as the base case.
5.5.8

Temperature

Loading due to thermal effects will be assessed in accordance with AS(/NZS) 5100.2:2017 and utilised for
wharf design.
5.5.9

Rainfall

Rainfall records will be utilised from version 3 of NIWA’s High Intensity Rainfall Design System.
5.5.10 Currents
Currents will be extracted from the numerical modelling results and utilised in the design of the proposed
works.
Tidal flows generate currents in the lower Waitemata Harbour. Tidal current velocities in Viaduct Harbour and
the basin between Wynyard and Princes Wharves are generally small and range up to 0.2 m/s.
In Westhaven Marina, tidal currents have been modelled and verified from measured currents (America’s
Cup 36 Coastal Processes and Dredging Technical Report, Beca, 2018). For a spring tide it was found
that the maximum tidal current through eastern entrance was 0.15m/s on an ebb tide.
5.5.11 Sedimentation
Average sedimentation rates considering results of historical reviews and a recent assessment (America’s
Cup 36 Coastal Processes and Dredging Technical Report, Beca, 2018):


Wynyard Wharf South waterspace:



Outer Viaduct Harbour:
Inner Viaduct Harbour:
FFIRF, west of Wynyard Point:




averaging approximately 60mm/year but up to 140mm/year
in localised areas.
up to approximately 60mm/year
up to approximately 40mm/year.
up to approximately 30mm/year.

5.5.12 Earthquakes
Design for seismic events will be carried out in accordance with NZS 1170.5:2004, assuming the new works
correspond to Importance Level 2 (normal structures without a post-disaster function). The regional seismic
event return periods to be adopted in design of the works are as follows:
Ultimate Limit State:
Importance Level 2 : a seismic event of 1/500 annual Probability of Exceedance
Serviceability Limit State:
SLS1 : a seismic event of 1/25 annual Probability of Exceedance
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5.5.13 Tsunami
Published literature on tsunami provides the information given in Table 11a for the proposed wharf sites.
Table11a: Maximum tsunami height for Auckland East and Takapuna coastline (50th percentile epistemic uncertainty)
(GNS, 2013)
Annual Recurrence Interval (years)

Maximum tsunami height relative to background sea level (m)

100

2.1

500

3.6

2500

5.2

5.5.14 Geotechnical
The existing ground conditions at the proposed development sites are briefly outlined below. For more detail
see the report below:


America’s Cup 36 Geotechnical Report, prepared by Beca Ltd, dated January 2018.

5.5.14.1 Halsey Street Extension and Hobson Wharves
It is anticipated that the soil profile in this area comprises Waitemata Group rock at relatively shallow depths
which is overlain in places with residual Waitemata Group soils and recent marine sediments.
5.5.14.2 Wynyard Point and Wynyard Wharf
It is anticipated that the soil profile in this area comprises Recent Marine Sediments overlying Tauranga
Group alluvial and estuarine sediments all underlain by Waitemata Group Rock at a depths of typically
around -20 to -25m CD. On the reclamation, up to 7-10m of construction fill materials overlie the Recent
Marine Sediments.
For new structures adjacent to Wynyard Point may encounter sediment deposits that are potentially
liquefiable. This will be assessed as part of the detailed design and may need to include ground stabilisation
works.

5.6 Structural Loading
Dead loads will include the self-weight of all construction materials. Material weights will be assumed as
shown below, in accordance with AS/NZS 1170.1:2002 unless otherwise noted:





Mass concrete:
Reinforced concrete:
Structural steel:
Seawater:

24.0 kN/m3
25.0 kN/m3
76.9 kN/m3
10.1 kN/m3 (BS6349-1:2000)
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5.6.1

Syndicate Bases

The live load due to use and occupancy of the syndicate bases is to include one or more of the following
loads and is to be arranged to produce the worst effect on the overall structure or the structural member
under consideration.
The live loads stated below are characteristic (un-factored) loads and will be increased to allow for safety
factors and dynamic effects in accordance with AS 4994 and AS1170.
Table 12: Syndicate base live loads
Load Type

Load
15 kN/m2 characteristic

Uniform Live Load (on wharf)
10 kN/m2 under seismic conditions
Point Load (on wharf)

15t

Crane Loads

Provision to be made for supporting a single crane at
each syndicate base capable of lifting and moving the
race boats (see section 3.3 for details of the boats).

5.6.2

Pontoons

Floating pontoons will be restrained by piles and as such it is assumed that they will not transfer any berthing
or mooring loads to the adjacent structures.
Design of the floating pontoons will be carried out by a specialist supplier, in accordance with a performance
specification.
5.6.3

Ferry and Fishing Industry Relocation Facility (FFIRF)

Table 13: FFIRF live loads
Load Type

Load
15 kN/m2 characteristic

Uniform Live Load (on wharf)
10 kN/m2 under seismic conditions
Point Load (on wharf)

15t

5.7 Design Vessels
See Sections 3.3 and 4.4 for details of design vessels.
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5.8 Berthing and Mooring Loads
Berthing and mooring associated loadings will be calculated in accordance with AS 4997:2005 and/or BS
6349-4:2014 and/or BS 6349-1:2000 and/or PIANC Guidelines for the design of Fender Systems: 2002, as
applicable. They will be calculated based on the design vessels identified in sections 3.3 and 4.4.
The navigation conditions for each location are identified below, in accordance Brolsma et al. (1997):
Table 14: Navigation conditions in accordance with Brolsma et al. (1997)
Location

Navigation Conditions

Outer Viaduct Harbour (Syndicate Berths)

Easy berthing, sheltered

Halsey and Hobson Wharf Extensions (Waterside Berths)

Good berthing, exposed

Wynyard South Boat Harbour

Easy berthing, sheltered

FFIRF

Easy berthing, sheltered

5.9 Design Vehicles
5.9.1

FFIRF Design Vehicles

Standard vehicles dimensions as specified in NZTA RTS 18 (New Zealand on road tracking curves for heavy
vehicles 2007) are provided below. Note that for the purposes of vehicle swept path analysis RTS 18
recommends that the Semi-Trailer is used as the design vehicle for all on-road standard truck and trailer
combinations, including the 20m long B train.
Table 15: Design vehicle dimensions (FFIRF)
Vehicle

Length Overall (m)

Width (m)

Wall to wall turning
radius (m)

8m Rigid Truck

8.00

2.50

10.0

11.5m Rigid Truck

11.50

2.50

12.0

Truck and Trailer

20.00

2.50

N/A

Semi-Trailer

17.90

2.50

10.0

Data extracted from NZTA RTS 18
See table 5 for the applicability of each vehicle

It is anticipated that the 8m rigid truck will be the largest vehicle able to turn on the FFIRF wharves, all other
vehicles will have to reverse from a turning head or similar.
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5.10 Services
5.10.1 Power
Ducting for the electricity reticulation system will be provided in accordance with the relevant Vector
electricity network guidelines or drawing standards. Proprietary power pedestals will be designed and
manufactured by specialist suppliers.
5.10.2 Water and Wastewater
Water supplies for fire hydrants will be provided in accordance with the New Zealand Fire Service firefighting
water supplies code of practice (SNZ PAS 4509:2008).
At this point it is assumed that all syndicate bases will be provided with sprinkler systems, as per a strong
recommendation from Fire and Emergency New Zealand (FENZ).
Design of the provision of potable water and wastewater services will be carried out in accordance with the
standards listed in section 5.1.
5.10.3 Communications
Ducting for the electricity reticulation system will be provided in accordance with the relevant Chorus
communication network guidelines or drawing standards.
5.10.4 Lighting
Lighting will be provided in accordance with the relevant principles of AS/NZS 1158, Code of Practice for
Road Lighting, the Auckland Transport Code of Practice, Crime Prevention Through Engineering and Design
(CPTED) and the Auckland Unitary Plan – Operative in Part.
Navigation lighting will comply with IALA “International Association of Lighthouse Authorities Maritime
Buoyage System.
5.10.5 Stormwater
Stormwater treatment design for the proposed works will be carried out in accordance with the standards
listed in section 5.1. Due to the relatively small scale of the works, the rational method for calculating
stormwater runoff will be adopted.

5.11 Wharf Furniture
5.11.1 Fendering and Bollards
Fenders and bollards will be selected as part of the design process outlined in section 5.8 and provided by
specialist suppliers.
5.11.2 Kerbs
Timber kerbs or similar will be designed and supplied by a specialist manufacturer.
5.11.3 Ladders and Safety Furniture
Ladders, safety furniture and lifesaving equipment will be provided in accordance with AS 4997:2005.
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Construction Requirements
(by Construction Consulting
Group)

Construction Consulting Group Ltd
Construction Consulting Group Ltd
P.O. Box 28472
Remuera, Auckland
13th December 2017
Stephen Priestley,
Beca
21 Pitt Street,
Auckland 1010
Dear Mr Stephen Priestley,
Re: Americas Cup Development Option 3.4
Please find attached an analysis of truck movements and labour and plant numbers for the
NZ Americas Cup development option 3.4. Calculations are based on the attached drawing
for wharf infrastructure and include relocation facilities for fishing and the Roro Ferry.

Two construction options have been considered. This analysis is for the preferred “precast”
option. The estimating parameters are 650mm precast piles at 6m centres, a 250mm
precast deck plank, 200mm in-situ concrete topping and 300mm wave break panels.
These parameters should not be construed as the wharf design but just as a basis for
estimating the above requirements.

The total area of wharf includes Halsey wharf and breakwater 17,000m2, Hobson wharf
and breakwater 7,300m2, Wynyard East wharf and breakwater 5,200m2 and Wynyard
West decant facilities 1,200m2. The total (bulk) materials include 1,000 piles at 30m
length, 31,500m2 precast deck planks, 13,500m3 of concrete pile foundations, pile caps,
concrete deck topping and edge thickenings, and 8,000m2 of wave break panels. The
construction period is assumed to be 18 months.

I have categorised truck movements by:




truck and trailer (30t load) for the delivery of precast piles, precast deck planks,
precast wave break panels and reinforcing steel
concrete (ready-mix) trucks (6m3 load) for the delivery of concrete
Hiab trucks (10t load) for the delivery of general construction materials

The total truck movements are in the order of 5,000 with maximum of:




truck and trailers 10-15 per day
concrete (ready-mix) tucks 40-50 per day
Hiab trucks 5-10 per day
Construction Consulting Group Ltd, P.O. Box 28472 Remuera, Auckland
T 09 578 3437 : M 021 245-1100 E mjcollins.ccg@xtra.co.nz

Construction Consulting Group Ltd

My calculation for the stacking length required i.e. stationary vehicles awaiting delivery
to site, is a minimum/permanent of 35m and a maximum of 150-200m.

I estimate the work force for the wharf infrastructure development, combined site labour
and staff (supervision, engineering and administration), would be in the order of a
maximum average of 100-110 and a maximum peak of 160-170.

Plant numbers are estimated as per the attached table in the range from small (<10t) to
large (>100t). It is likely some operations would be carried out from floating plant such
as jack-up barges however this is not considered to impact truck movements. Plant items
greater than 30t may/will require over dimensional permits and route planning.

Yours faithfully,

Michael Collins

Construction Consulting Group Ltd, P.O. Box 28472 Remuera, Auckland
T 09 578 3437 : M 021 245-1100 E mjcollins.ccg@xtra.co.nz

NZ AMERICAS CUP 36 WHARF INFRASTRUCTURE: OPTION 3.4 PRECAST CONCRETE DECK
Item Description

C

Qty

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

TRUCK MOVEMENTS (HEAVY)

C1 Truck and Trailer (30t)

C2 Concrete (Ready Mix) Truck 6m3

C3 Hiab Truck (10t)

C4 Total Truck Movements
C5 Stacking Length (Min. = 35)

D

Unit/Month

5,010

Month

79

79

79

79

144

144

144

144

144

144

123

123

123

123

123

57

57

Week

18

18

18

18

33

33

33

33

33

33

28

28

28

28

28

13

13

Day

4

4

4

4

7

7

7

7

7

7

6

6

6

6

6

3

3

Max. Day

7

7

7

7

13

13

13

13

13

13

11

11

11

11

11

5

5

Month

74

74

74

74

205

205

205

205

205

205

131

131

131

131

131

0

0

Week

17

17

17

17

47

47

47

47

47

47

30

30

30

30

30

0

0

Day

3

3

3

3

9

9

9

9

9

9

6

6

6

6

6

0

0

Max. Day

17

17

17

17

47

47

47

47

47

47

30

30

30

30

30

0

0

Max. Hr.

6

6

6

6

16

16

16

16

16

16

10

10

10

10

10

0

0

40

Month

30

50

50

50

50

60

60

60

60

60

60

50

50

50

50

50

40

Week

7

12

12

12

12

14

14

14

14

14

14

12

12

12

12

12

9

9

Day

1

2

2

2

2

3

3

3

3

3

3

2

2

2

2

2

2

2

Max. Day

4

7

7

7

7

8

8

8

8

8

8

7

7

7

7

7

6

6

No.

30

203

203

203

203

409

409

409

409

409

409

304

304

304

304

304

97

97

Max.

35

81

81

81

81

174

174

174

174

174

174

125

125

125

125

125

32

32

Average

30

43

43

43

43

79

79

79

79

79

79

66

66

66

66

66

30

30

Peak

45

65

65

65

65

119

119

119

119

119

119

99

99

99

99

99

45

45

Average

8

11

11

11

11

20

20

20

20

20

20

17

17

17

17

17

8

8

Peak

11

16

16

16

16

30

30

30

30

30

30

25

25

25

25

25

11

11

Average

38

54

54

54

54

99

99

99

99

99

99

83

83

83

83

83

38

38

Peak

56

81

81

81

81

148

148

148

148

148

148

124

124

124

124

124

56

56

LABOUR:

D1 Site Labour
D2 Staff (Supervision, Engineering and
Administration)
D3 Total

13/12/2017

Construction Consulting Group Ltd

Item Description

E

Qty

Unit/Month

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

PLANT

E1 >100t

2

4

4

4

4

7

7

7

7

7

7

4

4

4

4

4

1

1

E2 50-100t

4

8

8

8

8

14

14

14

14

14

14

8

8

8

8

8

2

2

E3 20-50t

4

8

8

8

8

14

14

14

14

14

14

8

8

8

8

8

2

2

E4 10-20t

8

16

16

16

16

28

28

28

28

28

28

16

16

16

16

16

4

4

E5 <10t

8

16

16

16

16

28

28

28

28

28

28

16

16

16

16

16

4

4

238

F

LIGHT VEHICLES (Small Truck/Ute)

13/12/2017

Month

238

488

488

488

488

877

877

877

877

877

877

626

626

626

626

626

238

Week

55

113

113

113

113

203

203

203

203

203

203

145

145

145

145

145

55

55

Day

11

23

23

23

23

41

41

41

41

41

41

29

29

29

29

29

11

11

Max. Day

22

45

45

45

45

81

81

81

81

81

81

58

58

58

58

58

22

22

Construction Consulting Group Ltd

Appendix D

Draft High Level Programme

AC36 Development Programme - Wynyard Basin Scheme DRAFT
ID

Task Name
1
2
4
5
6
7
8
9
10
11
12
13
14

Duration

Start

Finish

Half 2, 2017
A

PROJECT ESTABLISHMENT & GOVERNANCE
Key Project Dates
Event
AC36 Event
Public Confirmation of Event Protocol
Class Rules Announced
Event Entry
AC36 Location Confirmed Latest
Event Late Entry
Initial Teams locate in Auckland (tbc)
Christmas Race & Challenger Event
AC36 Event
Other Events

923 days
0 days
923 days
923 days
54 days
0 days
125 days
0 days
131 days
0 days
3 mons
1 mon
368 days

Fri 1/09/17
Wed 15/11/17
Fri 1/09/17
Fri 1/09/17
Fri 1/09/17
Fri 30/03/18
Mon 8/01/18
Fri 31/08/18
Mon 2/07/18
Mon 1/07/19
Thu 10/12/20
Thu 4/03/21
Fri 23/02/18

Wed 31/03/21
Wed 15/11/17
Wed 31/03/21
Wed 31/03/21
Wed 15/11/17
Fri 30/03/18
Fri 29/06/18
Fri 31/08/18
Mon 31/12/18
Mon 1/07/19
Wed 3/03/21
Wed 31/03/21
Tue 23/07/19

STAKEHOLDER

198 days

Mon 3/07/17

Thu 19/04/18

DESIGN
Design Base Infrastructure
Concept Design - For Resource Consent
Prelim Design (PD)
Detailed Design (DD)
AC Base Design

240 days
135 days
40 days
40 days
55 days
80 days

Fri 3/11/17
Fri 3/11/17
Fri 3/11/17
Mon 15/01/18
Mon 12/03/18
Mon 2/07/18

Fri 19/10/18
Fri 25/05/18
Fri 12/01/18
Fri 9/03/18
Fri 25/05/18
Fri 19/10/18

CONSENTING
Resource Consent / Legislation
Consent Preparation & Reports
Council Processing
Referred to Environment Court
Environment Court Hearing
Consent Granted - Earliest
Building Consent

195 days
195 days
60 days
3.5 mons
0 days
10 days
0 days
30 days

Fri 6/10/17
Fri 6/10/17
Fri 6/10/17
Mon 15/01/18
Fri 20/04/18
Mon 25/06/18
Fri 20/07/18
Mon 4/06/18

Fri 20/07/18
Fri 20/07/18
Fri 12/01/18
Fri 20/04/18
Fri 20/04/18
Fri 6/07/18
Fri 20/07/18
Fri 13/07/18

64 days

Mon 27/11/17

Fri 9/03/18

Mon 12/02/18
Mon 12/02/18
Mon 12/03/18
Mon 12/02/18
Mon 12/03/18
Mon 12/11/18
Fri 7/12/18
Thu 30/04/20
Mon 29/04/19
Mon 29/04/19
Mon 12/11/18
Mon 23/07/18
Mon 23/07/18
Mon 23/07/18
Mon 15/10/18
Mon 12/11/18
Mon 12/11/18
Mon 15/10/18

Thu 28/05/20
Thu 30/04/20
Fri 1/06/18
Fri 29/06/18
Fri 15/06/18
Thu 30/04/20
Fri 7/12/18
Thu 30/04/20
Mon 29/04/19
Mon 29/04/19
Mon 12/11/18
Fri 14/12/18
Fri 7/12/18
Fri 12/10/18
Fri 9/11/18
Fri 23/11/18
Fri 23/11/18
Fri 7/12/18

Mon 10/12/18
Mon 23/07/18
Mon 23/07/18
Mon 20/08/18
Mon 1/04/19
Mon 29/04/19
Mon 12/11/18
Mon 12/11/18
Mon 12/11/18
Mon 1/04/19
Mon 29/04/19
Mon 29/04/19
Mon 23/07/18
Mon 23/07/18
Mon 29/04/19
Mon 24/06/19
Mon 16/09/19
Mon 16/09/19
Mon 4/02/19
Mon 18/02/19
Mon 18/02/19
Thu 9/01/20
Thu 30/04/20
Mon 27/05/19
Mon 27/05/19
Mon 27/05/19
Mon 14/10/19

Fri 14/12/18
Fri 21/06/19
Fri 17/08/18
Fri 24/05/19
Fri 24/05/19
Fri 21/06/19
Fri 1/02/19
Fri 21/06/19
Fri 24/05/19
Fri 26/04/19
Fri 21/06/19
Fri 21/06/19
Fri 8/11/19
Fri 9/11/18
Fri 13/09/19
Fri 11/10/19
Fri 8/11/19
Fri 8/11/19
Fri 15/02/19
Thu 28/05/20
Fri 15/03/19
Thu 2/04/20
Thu 28/05/20
Fri 3/01/20
Fri 13/09/19
Fri 11/10/19
Fri 3/01/20

S

O

N

D

Half 1, 2018
J
F

M

A

M

Half 2, 2018
J
A

J

S

O

N

Half 1, 2019
J
F

D

M

A

M

J

Half 2, 2019
J
A

S

O

N

D

Half 1, 2020
J
F

M

A

M

J

Half 2, 2020
J
A

S

O

N

D

Half 1, 2021
J

Public Confirmation of Event Protocol
Class Rules Announced
Event Entry
AC36 Location Confirmed Latest
Event Late Entry
Initial Teams locate in Auckland (tbc)

17
18

STAKEHOLDER

27
28
29
30
31
32
33

DESIGN
Design Base Infrastructure
Concept Design - For Resource Consent
Prelim Design (PD)
Detailed Design (DD)
AC Base Design

35
36
37
38
39
40
41
42
43

CONSENTING
Resource Consent / Legislation
Consent Preparation & Reports
Council Processing
Referred to Environment Court
Environment Court Hearing
Consent Granted - Earliest
Building Consent

45
46

CONTRACTOR PROCUREMENT

CONTRACTOR PROCUREMENT

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

CONSTRUCTION - WYNYARD BASIN
598 days
Enabling Works
578 days
Early works - Demolition / Ground Investigations
3 mons
Procure Plant & Resources
5 mons
Mobilisation Pre-cast
3.5 mons
Relocate Berthage
383 days
AFPL
0 days
Sanfords
0 days
Sealink
0 days
Sea Plane
0 days
Hobson Berthage
0 days
FFIRF
105 days
Wharf Construction
5 mons
Pontoon Procurement
3 mons
Dredging
1 mon
Pontoon and Pile Install
0.5 mons
Sealink Ramp and Piling
0.5 mons
Road crossing, carpark, and building
2 mons
foundation & Services
Sealink Building Relocation (earliest)
5 days
Halsey St Wharf Extension
240 days
Establishment / Demo
1 mon
Wharf Extension
10 mons
Breakwater (2)
2 mons
Base Services
2 mons
Dredging
3 mons
Hobson Wharf Extension
160 days
Wharf Extension
7 mons
Breakwater (3)
1 mon
Hobson Wharf Wave Mitigation
2 mons
Base Services
2 mons
Wynyard Wharf
340 days
Service Identification & Relocation
4 mons
Retaining Wall Construction
5 mons
Infill Wharf
4 mons
Breakwater (1)
2 mons
Base Services
2 mons
Dredging
0.5 mons
Superyacht Facilities (HSW West)
333 days
Dredging
1 mon
Pontoons Procurement
3 mons
Pontoons and Mooring Line Installation
1 mon
Base Construction
160 days
Base 1
4 mons
Base 2 - 5
5 mons
Base 6 - 8
3 mons

CONSTRUCTION - WYNYARD BASIN
Early works - Demolition / Ground Investigations
Procure Plant & Resources
Mobilisation Pre-cast
AFPL
Sanfords
Sealink
Sea Plane
Hobson Berthage
Wharf Construction
Pontoon Procurement
Dredging
Pontoon and Pile Install
Sealink Ramp and Piling
Road crossing, carpark, and building foundation & Services
Sealink Building Relocation (earliest)
Establishment / Demo
Wharf Extension
Breakwater (2)
Base Services
Dredging
Wharf Extension
Breakwater (3)
Hobson Wharf Wave Mitigation
Base Services
Service Identification & Relocation
Retaining Wall Construction
Infill Wharf
Breakwater (1)
Base Services
Dredging
Dredging
Pontoons Procurement
Pontoons and Mooring Line Installation
Base 1
Base 2 - 5
Base 6 - 8
Printed: Wed 3/01/18 Rev1.2
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Draft Health and Safety
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Safety in Design Risk Assessment Register
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Reviewed By:
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Revision:

RISKS ASSOCIATED WITH DESIGN ELEMENTS
Hazard
(Guideword)

Ref

Cause & Outcome

Risk Matrix

Existing controls, if any

L C

LR

PROPOSED & APPROVED MITIGATION MEASURES
Proposed Control
(1 Eliminate, 2 Substitute, 3 Reduce, 4 Control)

Project Name: America's Cup 36

Job No:

3233847

Date

13.12.17

Stage of Design / Project:

RESIDUAL RISK

Mitigated Risk & Resolution

L

C

LR

1

3

M

Contractor / Client

1

3

M

Contractor

1

2

L

Contractor

2

3

M

Contractor

1

3

M

Contractor

1

2

L

Contractor

2

1

L

Contractor

1

4

M

Beca / Contractor

2

1

L

Contractor

1

4

M

Designer / Contractor

4

1

M

Designer / Contractor

1

4

M

Designer / Contractor

1

4

M

Designer / Contractor

Risk Owner

Concept Design

Client
Approved

Design Status

Date

Risk Owner

Action Required

1 Construction Phase
1.1 Access and Egress
1.1.1

Egress / Access Cause - Isolated construction sites with limited road access through the Wynyard
Quarter.
Outcome - Traffic congestion and constrained access for emergency services or for
evacuation.

1.1.2

Egress / Access Cause - Site adjacent to busy pedestrian area. Heightened risk of members of the
public accessing the site.
Outcome - Potential injury or entrapment.

1.1.3

Egress / Access Cause - Unauthorized or unexpected vessels accessing the wharf construction area (or
adjacent areas).
Outcome - Accidental impact/collision during construction works resulting in injury to
construction workers.

1.1.4

External safety
interfaces

Cause - Risk to construction workers due to construction occurring in close proximity to
wharf and vessel operations and public roads.
Outcome - Injury / crushing injury to construction workers.

1.1.5

External safety
interfaces

Cause - Overhead services and road crossings.
Outcome - Obstruction to vehicles, impacts, electrocution, spills, fire.

3

3

H

Reduce- Identify efficeint traffic routes. Sequence and coordinate works to minimise
disruption.
Control- Construction stage access to be activly managed throughthe development
and implementation ofa construction and traffic management plans.
Reduce- Hoarding/fencing to be provided by the contractor to sufficiently separate the
public form the construction works.
Control- Contractor to ensure appropriate site security infrastructure and measures
are in place.

2

3

M
Reduce- Notice to Mariners to be issued to restrict boating movements in water.
Control- Buoys/lighting to be added by Contractor to show extent of construction Area.

3

2

M

3

3

H

2

3

M

Reduce- Construction areas should be separated from main operational area by
temporary fencing- thus reduced interface with operation.
Control- Contractor Health & Safety Plan to provide appropriate management
measures at construction/operation interface and site access. Vessel berthing to be
carefully managed and monitored during construction.
Reduce - Investigate re-routing of services. Set up physical barriers and warning
systems.
Control - Contractor to ensure vehicular access is sufficient for the height of vehicles
using these roads.

1.2 Environmental conditions
1.2.1

Environmental
conditions

1.2.2

Heights / Depths Cause - Working over water and in tidal zone. Accidental fall from the wharf or edge or
barge during construction into the water. Inability to climb out of the water after
accidental fall.
Outcome - Potential for drowning.

1.2.3

Heights / Depths Cause - Working underwater, diving operations.
Outcome - Potential for drowning.

1.2.4

Hazardous
Materials

Cause - Extreme weather events or natural disaster effecting safety during
construction.
Outcome - Injury to construction workers.

Reduce- Monitor weather forecasts/observations to identify the possibility of extreme
weather events.
Control- Contractor to ensure that temporary works takes into account the risk of
adverse weather conditions and that appropriate emergency procedures are in place.
1

4

M
Reduce- Temporary edge protection or restraint systems to be used where appropriate
Control- Contractor Health & Safety Plan to provide process for egress of personnel
from water (e.g. temporary ladder or a set of stairs on the side of the wharf) and safety
vessels.
Minimum of two staff on site and where life jackets when working without a physical
barrier in place.

3

3

H
Reduce- Design to minimise requirement for work below the waterline.
Control- Contractor to follow ACoP for diving if diving operations are required.

2

4

H

Cause - Risk of encountering contaminated ground during piling works.
Outcome - Illness of construction workers, spread of contaminants.

Control - Material to be tested for contamination during site investigation.
Contractor to include a full EMP with suitable testing, reporting and disposal
methodologies.
2

3

M

1.3 Existing Structures and Services
1.3.1

External safety
interfaces

Cause - Presence of underground/wharf services (including gas/ petrochem / power
and petrochem)
Outcome - Injury or illness for construction workers. Risk of electrocution/ explosion/
exposure to hazardous substances.

1.3.3

Load / Force /
Energy

Cause - Presence of overhead services (including gas / petrochem/ power) over roads.
Outcome - Injury or illness for construction workers. Risk of electrocution/ explosion/
exposure to hazardous substances.

1.3.4

Load / Force /
Energy

Cause - Overload or application of incorrect load on the existing wharf structures
during construction. Particularly important when working on or in close proximity to
existing wharves, reclamation or retaining structures.
Outcome - Instability or collapse of structure, injury of construction workers.

1.3.5

Load / Force /
Energy

Cause - Existing outfalls beneath wharf structures or within seawalls. Condition
unknown.
Outcome - Deteriorated structure collapsing, causing instability.

3

4

H

4

2

M

2

4

H

Reduce - Liaise with utility providers and private operators to identify known services.
Investigate redundancy of pipelines and possibility of re-routing these lines. Shut off
live services prior to works commencing where possible.
Control - Show known service locations on plans (where possible) and highlight limits
of accuracy of service plans.
Require Contractor to locate services on site before carrying out works. Physical
barriers to be put in place where possible. Contractor to manage fire/explosion risk. No
smoking site, hot works permits etc.
Reduce - Liaise with utility providers and private operators to identify known services.
Investigate redundancy of pipelines and possibility of re-routing these lines. Shut off
live services prior to works commencing where possible.
Control - Ensure vehicular height limits are in place for access and provide physical
barriers where possible. Contractor to manage fire/explosion risk. No smoking site, hot
works permits etc.
Reduce- Review residual capacity of existing wharf structures. Carry out further
condition assessments and inspections as appropriate to determine structural integrity
and geotechnical stability. Strengthening works to the existing wharf as required.
Control- Contractor to be informed of known loading capacities of existing wharf
structures.
Contractor shall ensure that existing structure is not overloaded during construction or
demolition. Contractor to undertake temporary works design where required.
Reduce - Investigate and confirm location of existing outfall structures.
Control- Assess the condition of the outfall, and minimise construction impact.

2

4

H
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Ref

Hazard
(Guideword)

Cause & Outcome

Risk Matrix

Existing controls, if any

L C

LR

PROPOSED & APPROVED MITIGATION MEASURES
Proposed Control
(1 Eliminate, 2 Substitute, 3 Reduce, 4 Control)

Project Name: America's Cup 36

Job No:

3233847

Date

13.12.17

Stage of Design / Project:

RESIDUAL RISK

Mitigated Risk & Resolution

L

C

LR

1

4

M

Contractor

1

4

M

Contractor

1

2

L

Designer / Contractor

1

3

M

Contractor

1

2

L

Contractor

1

2

L

Contractor

1

2

L

Designer / Contractor

1

3

M

Designer / Contractor

1

2

L

Contractor

1

2

L

Designer / Contractor

1

2

L

Designer / Contractor

1

2

L

Designer / Contractor

1

2

L

Beca

1

4

M

Designer / Contractor

Risk Owner

Concept Design

Client
Approved

Design Status

Date

Risk Owner

Action Required

1.4 Wharf / Breakwater Construction
1.4.1

Load / Force /
Energy

Cause - Use of poorly maintained plant and equipment.
Outcome - Risk of accident and resulting injuries to construction workers from

1.4.2

Load / Force /
Energy

Cause - Large plant required including cranes and piling rigs.
Outcome - risk of injury, crushing, loss of limb, death.

1.4.3

Position /
Location

1.4.4

Position /
Location

Cause - Barge work, unpredictable vessel movement due to wake from passing
vessels, tidal variations.
Outcome - Personnel falling into the water, entrapment, drowning.
Cause - Delivery and storage of construction material (incl. Pile casings) - risks of pile
casings rolling/shifting around site.
Outcome - Injuring construction workers.

1.4.5

Position /
Location

Cause - Construction plant, debris or remnants of temporary works in the waterway.
Outcome - Waterway users injured.

1.4.6

Position /
Location

Cause - Installation of piles in a previously navigable waterway.
Outcome - Waterway users injured.

1.4.7

Load / Force /
Energy

Cause - Significant requirement for lifting operations due to piles and precast units.
Outcome - Risk of very heavy items falling from height causing crushing injuries or
fatality to construction workers.

1.4.8

Egress / Access Cause - In-situ concrete works.
Outcome - Potential entrapment below deck formwork.

1.4.9

Hazardous
Materials

Reduce- Only Reputable Contractors engaged.
Control- Ensure supervision of contractor and subcontractor and that adequate
maintenance records of plant and machinery are kept.
3

H
Inherent risk with the construction plant required.
Control - Contractor to ensure safe methods of working around plant.

3

4

H

3

3

H

3

3

H

2

M
Control- ensure site has appropriate lighting and boundaries, ensure piles are made
clearly visible.

3

2

M
Reduce- Workers to stay clear of areas beneath cranes. Workers to wear hard hats at
all times. Lift plans to be incorporated in method statements.

3

2

M
Reduce- Minimise amount of dredging required. Carefully consider the impacts of a reprofiled bed.
Control- Contractor to monitor stability of structures in close proximity during dredging
activities.

2

3

M

Cause - Environmental spills from concrete deck pours in-situ etc.
Outcome - Harm to the environment and local flora and fauna.

2

2

L

2

2

L

2

3

M

Eliminate- Design to minimize requirement to in-situ concrete works (i.e. adopting
precast).
Control- Contractor work method statements to incorporate environmental
management.

Cause - In-situ concrete works, working with wet concrete.
Outcome - Risk of burns.

1.4.11 Load / Force /
Energy

Cause - Piling operations causing noise and vibrations.
Outcome - discomfort to public in close proximity, destabilisation of existing buildings
and structures.

1.4.12 Load / Force /
Energy

Cause - Dredging in close proximity to existing structures.
Outcome - Risk of destabilisation/collapse of existing slopes or structures.

Eliminate- Design to minimize requirement to in-situ concrete works (i.e. adopting
precast).
Control- Contractor to ensure correct PPE is worn for concrete works.
Reduce- Suggest coring of piles during installation. Present limits on tolerable noise
and vibration in close proximity to the works.
Control- Contractor to monitor noise and vibrations and to adopt construction
techniques to limit the effects of piling.
Reduce- Minimise amount of dredging required. Carefully consider the impacts of a reprofiled bed.
Control- Contractor to monitor stability of structures in close proximity during dredging
activities.

1

3

M

1.4.13 Egress / Access Cause - Installation of wave panels.
Outcome - Difficult installation, insufficient durability through design life.

1.4.14 Position /
Location

Reduce- Design to minimize requirement to work from the water.
Control- Contractor Work method statements to ensure adequate access, barriers,
safety gear and training is provided.
Reduce- Provide adequate storage space in Site Plan.
Control- Ensure that the contractors undertake storage/delivery in accordance with
approved Safety Work Method Statements.

Control- Contractor responsible for any debris created due to construction/demolition
and clean-up of any obstacles left from temporary works.

3

1.4.10 Hazardous
Materials

4

2

2

L

3

4

H

Cause - Construction site in close proximity to other vessel operations (Sealink ferry,
recreational/commercial vessels, fishing)
Outcome - Conflict between marine traffic operations, vessel collision.

Reduce- Design the wave panels to provide better durability, possible H-pile and grout
infill system.
Control- Contractor to temporarily frame piles if required to mitigate the impact of wave
action.
Reduce - Ferry and fishing operations to be relocated early in the construction
programme. Access to Viaduct Harbour to me actively controlled.
Control - Stage works to reduce interaction between construction and ferry operations.
Contractor to liaise with Harbourmaster, POAL and Viaduct Control.
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L C
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3233847
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13.12.17

Stage of Design / Project:

L

C

LR

3

1

L

Beca

1

2

L

Designer / Contractor

1

3

M

Designer / Client

1

3

M

Designer / Contractor

1

3

M

Designer / Contractor

1

2

L

Beca

1

3

M

Beca

1

2

L

Designer / Contractor

1

2

L

Designer / Client

1

2

L

Designer / Client

2

3

M

Contractor

1

2

L

Contractor

1

2

L

Contractor

1

3

M

Designer / Contractor

Risk Owner

Concept Design

RESIDUAL RISK

Mitigated Risk & Resolution

Proposed Control
(1 Eliminate, 2 Substitute, 3 Reduce, 4 Control)

LR

Project Name: America's Cup 36

Job No:

Client
Approved

Design Status

Date

Risk Owner

Action Required

2 Operation & Maintenance Phase
2.01

Heights / Depths Cause - Berthing faces require omission of hand railing.
Outcome - Risk of falls from height into water, drowning.

2.02

Size

Cause - Access to wharf is limited, crowding during events.
Outcome - Insufficient access for emergency service vehicles.

2.03

External safety
interfaces

Cause - Form of temporary building structures not currently known in detail.
Outcome - insufficient supply of firefighting water.

2.04

Load / Force /
Energy

Cause - Future dredging (maintenance) in excess of the pile design levels.
Outcome - Risk of structural instability.

2.05

Load / Force /
Energy

Cause - Berthing of vessels in excess of design vessel parameters.
Outcome - Risk of damage or structural instability.

2.06

Environmental
conditions

Cause - Limited access to wave panels for inspection and maintenance.
Outcome - Risk of panels degrading without knowledge.

2.07

Heights / Depths Cause - Public access to breakwater. Breakwater at 1m below wharf deck.
Outcome - Risk of falling from height.

2.08

Load / Force /
Energy

Cause - Breakwaters not designed for berthing/mooring loads.
Outcome - Berthing/mooring damaging or destabilising the structure.

2.10

Environmental
conditions

Cause - Access to breakwater during severe weather events.
Outcome - Risk of overtopping, falls, drowning.

2.11

Position /
Location

Cause - Interaction between breakwaters and marine structures / breakwaters
Outcome - Risk of vessel impact and related injuries.

Reduce - Provide kerbs at edges, ladders and safety equipment, at regular intervals
around the perimeter where pontoons aren't present. Temporary handrailing/barriers to
be provided during events.
3

3

H
Reduce - Model crowd movements and access. Ensure access remains sufficient for
emergency services and create access and crowd management plan.
Control - Syndicate bases, wharf operators to maintain this access.

2

3

M
Reduce - Include infrastructure to enable water supply from ocean in addition to
existing water network.

3

2

M
Reduce - Provide operation and maintenance manual with clear limits on the design
levels. Clear notes on drawings also.

2

3

M
Reduce - Provide operation and maintenance manual with clear limits on the design
vessels.

2

3

M
Reduce - Consider having full depth wave panels on external seaward edge rather
than internal side.
Control - Regular inspections to be stipulated in operations and maintenance manual.

3

2

M
Reduce - Provide gangway access and hand railing on the breakwater and
ladders/safety furniture.

2

3

M
Reduce - Breakwaters to be designed for wave loads so some lateral capacity will be
available.
Control - No mooring equipment to be provided on the breakwaters. Included signage
on breakwater to advise against berthing/mooring.

2

3

M
Eliminate - Include gate on gangway structure to be closed during severe weather.
Included signage on breakwater to advise against access during poor weather or
during adverse wave climates.

2

3

M
Reduce - Design to include sufficient navigation lighting on wharf and breakwater
structures and to consider vessel manoeuvring.

2

2

L

3 Demolition Phase
3.01

Load / Force /
Energy

Cause - Flying debris from demolition activities.
Outcome - Injury to construction workers.

3.02

Hazardous
Materials

Cause - Excessive dust from demolition works.
Outcome - Respiratory difficulties, poor visibility, ill health.

3.03

Position /
Location

Cause - Handling of concrete arisings.
Outcome - Incorrect handling of material leading to injury of contractor's operatives.

3.04

Load / Force /
Energy

Cause - Significant requirement for demolition/removal of temporary concrete deck and
piles.
Outcome - Heightened risk of injuries related to demolition.

Reduce - Design to limit demolition works.
Control - Contractor to maintain safe method of works.

3

3

H
Reduce - Design to limit demolition works.
Control - Contractor to maintain safe method of works. Works to be wetted as
required.

3

3

H
Reduce - Design to limit demolition works.
Control - Contractor to maintain safe method of works regarding manual handling.

2

3

M
Reduce - Investigate forms of construction that support easier removal or
deconstruction i.e. precast elements. Consider cutting temporary piles rather than full
removal..
Control - Contractor to maintain safe method of works as above.

3

3

H

Key;
C= Consequence

1) Low

2) Moderate 3) Significant

4) Major

L= Likelihood

1) Rare 2) Unlikely 3) Possible 4) Likely

5) Critical

LR = Level of Risk:

L) Low

M) Moderate

H) High

E) Extreme

Notes: Hazards / risks considered are those that are project / site specific, non-standard / bespoke designs, special processes, high hazard risks (e.g.
non ‘business as usual’ hazards) that have been identified at the time of the review(s). Other risks will continue to appear during the design life
of the project and should be assessed and managed by appropriate parties.

5) Almost Certain
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