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Executive Summary
Development of the Wynyard Point area is proposed to accommodate America’s Cup 36 bases on Wynyard
Wharf (i.e. Wynyard Basin development) and facilities for the vehicular ferry and fishing vessels (FFIRF
development) that will be displaced by the AC36 development.
Ground improvement, likely to take the form of cement-stabilised columns (or stone columns), placed in a
lattice pattern and extending some 15 m deep, and for 20 m landward of the existing seawalls is proposed to
mitigate instability under seismic loading. Ground improvements may also require bored piling or a cement
stabilised raft in the upper few metres of the soil profile.
These activities will not fully comply with the Permitted Activity (PA) rules, and as such will require a permit
for the take and diversion of groundwater as a Restricted Discretionary Activity. This report presents a
summary of the anticipated groundwater conditions and likely effects of the proposal on groundwater.
Whilst the activities may not comply with the PA rules, negligible adverse effects are anticipated on the basis
that:
Pile holes are expected to be cased and either locally dewatered for only very short periods (days) or will
be constructed as wet pours with no dewatering.
There is negligible upgradient driving head and groundwater levels under Wynyard Wharf are expected to
be principally controlled by the harbour and local soil conditions.
The stabilisation will be parallel, or at an oblique angle to the direction of groundwater flow and hence is
unlikely to act as a dam.
Modelling of changes in groundwater flow associated with previous in-situ stabilisation in the Wynyard
Quarter area indicates typically less than 0.2 m of mounding (i.e. less than seasonal / tidal range in this
area) and subsequent monitoring during and post-construction has not indicated any mounding that can
be attributed to stabilisation (i.e. previous modelling is conservative).
If the modelled mounding were to occur, the groundwater level would remain deeper than 1.2 m below
ground level (bgl) and no buoyancy effects on services or surface structures (e.g. tanks) are anticipated.
Other ground disturbing activities (i.e. pavement reconstruction, service upgrades etc.) are addressed in the
America’s Cup 36 Base Infrastructure Technical Report (Beca, 2018) and the Assessment of Environmental
Effects (Unio, 2018).
Groundwater level monitoring, in specifically designed and installed piezometers is proposed to be
undertaken prior to, during and post-construction in order to confirm the assessment presented here, and, if
necessary trigger mitigative actions. This monitoring will cover both ground improvement works at Wynyard
Basin and FFIRF.

Beca // 5 January 2018
3233847 // NZ1-14940951-37 1.11 // page ii

America's Cup 36 Groundwater Technical Report

Contents
1

2

3

4

5

6

Introduction ........................................................................................................ 1
1.1

Report Context ................................................................................................................................. 1

1.2

Purpose of Report ............................................................................................................................ 1

1.3

Report Structure .............................................................................................................................. 2

1.4

Proposed Development ................................................................................................................... 2

Site Description ................................................................................................. 6
2.1

Wynyard Basin ................................................................................................................................. 6

2.2

FFIRF ............................................................................................................................................... 6

Assessment of Activity Status ......................................................................... 7
3.1

Proposed Activities that may Encounter the Groundwater Table .................................................... 7

3.2

Activity Status .................................................................................................................................. 8

Existing Groundwater Regime ....................................................................... 11
4.1

Site Investigations .......................................................................................................................... 11

4.2

Geological Profile ........................................................................................................................... 11

4.3

Groundwater Levels and Direction of Flow.................................................................................... 11

Assessment of Effects .................................................................................... 13
5.1

Changes in Groundwater Level and Direction of Flow .................................................................. 13

5.2

Potential for Buoyancy Effects ....................................................................................................... 14

5.3

Other Considerations ..................................................................................................................... 14

Recommendations for Monitoring & Mitigation ........................................... 16
6.1

Monitoring Considerations ............................................................................................................. 16

6.2

Groundwater Monitoring and Contingency Plan ............................................................................ 18

6.3

Mitigation........................................................................................................................................ 18

7

Summary and Conclusions ............................................................................ 19

8

Applicability Statement ................................................................................... 19

Appendices
Appendix A
Proposed Consent Conditions

Beca // 5 January 2018
3233847 // NZ1-14940951-37 1.11 // page iii

America's Cup 36 Groundwater Technical Report

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 a set of engineering drawings for the Resource Consent Application for Wynyard Basin
and the Ferry and Fishing Industry Relocation Facility (FFIRF).
America’s Cup 36 Base Infrastructure Technical Report.
America’s Cup 36 Geotechnical Technical Report.
America’s Cup 36 Groundwater Technical Report (this report).
America’s Cup 36 Preliminary Site Investigation (Contamination) and Remediation Action Plan.
America’s Cup 36 Coastal Processes and Dredging Technical Report
America’s Cup 36 Base Stormwater and Services Technical Report.
America’s Cup 36 Base 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
This report forms part of the resource consent application for the proposed AC36 development. The purpose
of this report is to provide a summary of anticipated groundwater conditions and to consider the potential for
the proposed works to have an effect on the groundwater regime.
As set out in Section 3 the potential for effects on the groundwater regime is limited to the FFIRF and the
eastern side of Wynyard Point (part of the Wynyard Basin development) where ground improvements are
required to support facilities for the Fishing Industry and Ferry, and for the AC36 bases on Wynyard Wharf,
and as such these areas are the primary focus of this report.
No groundwater effects are anticipated as a result of the team bases that will be constructed off the Halsey
Street Extension Wharf / Western Viaduct Wharf.
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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: Site Description, which provides a brief overview of the location.
Section 3: Assessment of Activity Status, which considers the proposed ground improvements and piling
activities against the Permitted Activity rules for take and diversion of groundwater.
Section 4: Existing Groundwater Regime, which sets out the understanding of groundwater conditions
Section 5: Assessment of Effects, which presents an assessment of the potential effects resulting from
groundwater diversion.
Section 6: Recommendations for Monitoring, which summaries the recommended (limited) monitoring to
confirm the effects described in Section 5.
Section 7: Summary and Conclusions.
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
heading is emphasised in bold underline while the FFIRF heading is emphasized 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. See 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

2.1

Wynyard Basin

The site for the AC36 racing bases is located within an existing harbour basin (Wynyard 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), Hobson Marina 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).

2.2

FFIRF

The FFIRF is to be located further west, in the Westhaven Marina basin, west of Wynyard Point. The site is
bordered by the Wynyard Point rock bund seawalls and reclamation to the east.
Further details regarding the existing structures are included in the report America’s Cup 36 Base
Infrastructure Technical Report (Beca, 2018).
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3

Assessment of Activity Status

3.1

Proposed Activities that may Encounter the Groundwater Table

The America’s Cup 36 Geotechnical Technical Report (Beca, 2018) 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 ground improvements for liquefaction mitigation for the structures on or adjacent
to the existing reclamation.
For the purpose of this report, the consent conditions and the Contaminated Land report, the term “ground
improvements” can be defined as improvements that will likely comprise cement-stabilised columns (or stone
columns), placed in a lattice pattern and extending some 20 m landward of the existing seawalls. These
columns are likely to extend to depths of 10 m to 15 m. Ground improvements could also include a cement
stabilised “raft” in the upper few metres of the soil profile (i.e. more akin to the in-situ stabilisation used for
roading upgrades in Wynyard Quarter) over the full extent of the lattice and / or piling at a diameter of up to 2
m.
It is anticipated that these ground improvements will be required to support the new sections of “infill wharf”
at the southern / east end of the existing Wynyard Wharf, and, for the FFIRF site which include new wharves
at 108 Hamer St on the western side of Wynyard Point (Figure 3).

Figure 3: Aerial photo overlaid with anticipated extent of ground improvements (green hashed areas).

No other activities (excavation etc.) are proposed that will encounter the groundwater table.
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3.2

Activity Status

Chapter E7 of the Auckland Unitary Plan operative in part (AUP-op, December 2017) sets out conditions
under which the take and diversion of groundwater is considered a Permitted Activity. Table 1 and Table 2
provide a comparison of the proposed ground improvements (in-situ stabilisation and piling) against these
criteria.
3.2.1

Restricted Discretionary Activities

On the basis of Tables 1 and 2, the ground improvement works and dewatering will not fully comply with the
Permitted Activity rules, and as such will require a permit for the take and diversion of groundwater as a
Restricted Discretionary Activity.
However, as set out in the Sections 4 and 5 it is noted that:
Pile holes are expected to be cased and either locally dewatered for only very short periods (days) or will
be constructed as wet pours with no dewatering.
There is negligible upgradient driving head and groundwater levels under Wynyard Wharf are expected to
be principally controlled by the harbour and local soil conditions.
The ground improvements will be parallel, or at an oblique angle to the direction of groundwater flow and
hence is unlikely to act as a dam.
Modelling of changes in groundwater associated with previous ground improvements in the Wynyard
Quarter area calculates typically less than 0.2 m of mounding (i.e. less than seasonal / tidal range in this
area).
Experience from roading upgrades that have used ground improvements in the wider Wynyard Quarter
area, is that there is negligible change in groundwater levels post-construction (i.e. previous modelling is
conservative).
Groundwater drawdown is not anticipated. In the unlikely event that mounding does occur, the
groundwater levels will still remain more than 1.2 m below ground level (bgl) and so no buoyancy effects
on services or surface structures are anticipated.
On this basis, the effects on the groundwater regime are expected to be negligible. Further detail on this is
provided in Section 5 of this report.
3.2.2

Permitted Activities

In addition to the above described activities, earth works are required to facilitate construction of new
pavements and for upgrades to services.
Earthworks for paving will be shallow (< 2 m deep) and above the groundwater table and hence will be a
Permitted Activity.
Upgrades to services will be undertaken in Hamer Street, Brigham Street, Jellicoe Street and Halsey Street.
These works will either be directionally drilled or will be excavated as trenches that are open, closed and
stabilised within a 10 day period. Where open excavation occurs below the water table, trench stops will be
employed. Hence these works can also be progressed as a Permitted Activity in accordance with Rule
E7.6.1.10 (d) and (e).
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Table 1: Assessment of activity against the PA rules for diversion of groundwater (E7.6.1.10)
Rule E7.6.1.10
1

2

FFIRF

Wynyard Basin

Piling

The following activities are exempt from the Standards E7.6.1.10 (2) – (6)
(a)

pipes cables or tunnels including associated structures which are drilled or
thrust and are less than 1.2 m in external diameter

n/a

n/a

n/a

(b)

pipes including associated structures up to 1.5 m in external diameter
where a closed faced or earth pressure balanced machine is used

n/a

n/a

n/a

(c)

piles up to 1.5 m in external diameter are exempt from these standards

n/a

n/a

May not meet if > 1.5
m dia.

(d)

diversions for no longer than 10 days

n/a

n/a

n/a

(e)

diversions for network utilities and road network linear trenching activities
that are progressively opened, closed and stabilised where the part of the
trench that is open at any given time is no longer than 10 days

n/a

n/a

n/a

Any excavation that extends below natural groundwater level, must not exceed:
(a)

1 ha in total area

Meets – no excavation and total area of ground improvements / piling is < 1 ha

(b)

6 m depth below the natural ground level

Meets – no excavation proposed, stabilisation will be in-situ, piles will be cased
May not meet – no excavation proposed, but piling may require dewatering for
short periods (days) and from within cased holes hence no groundwater
drawdown anticipated

3

The natural groundwater level must not be reduced by more than 2 m on the
boundary of any adjoining site

4

Any structure, excluding sheet piling that remains in place for more than 30 days, that physically impedes the flow of groundwater through the site must not:

5

(a)

impede the flow of groundwater over a length of more than 20 m

Doesn’t meet – extent of ground improvements may be up to 270 m although
as set out in Section 5 impediment of groundwater flow is considered unlikely

(b)

extend more than 2 m below the natural groundwater level

Doesn’t meet – stabilisation will extend to a depth of up to 15 m bgl, some
13 m below groundwater level

The distance to any existing building or structure on an adjoining site from the edge of any:
(a)

trench or open excavation that extends below natural groundwater level
must be at least equal to the depth of the excavation;

Meets – no excavation proposed, piling will be cased / supported into
competent material and constructed within a matter of days

(b)

tunnel or pipe with an external diameter of 0.2 - 1.5m that extends below
natural groundwater level must be 2m or greater

n/a

(c)

a tunnel or pipe with an external diameter of up to 0.2m that extends below
natural groundwater level has no separation requirement.

n/a
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Rule E7.6.1.10
6

FFIRF

Wynyard Basin

Piling

Distance from edge of any excavation (extending below groundwater level) must not be less than:
(a)

50 m from the Wetland Management Areas Overlay

(b)

10 m from a scheduled Historic Heritage Overlay

(c)

10 m from a lawful groundwater take.

Meets – no excavation proposed, piling will be cased / supported into
competent material and constructed within a matter of days

Table 2: Assessment of activity against the PA rules for take of groundwater (E7.6.1.6)
Rule E7.6.1.6

FFIRF

Wynyard Basin

Piling

Dewatering or groundwater level control associated with a groundwater diversion permitted under Standard E7.6.1.10, all of the following must be met:
1

The water take must not be geothermal water;

Meets – no groundwater take anticipated (and regardless isn’t geothermal)

2

The water take must not be for a period of more than 10 days where it occurs in
peat soils, or 30 days in other types of soil or rock; and

Meets – no groundwater take anticipated

3

The water take must only occur during construction

Meets – no groundwater take anticipated

Meets – minor take may
occur during piling but
will be for much less than
30 days
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4

Existing Groundwater Regime

4.1

Site Investigations

A number of previous geotechnical investigations have been undertaken in and around the site and
construction records are available for many of the existing structures. These previous investigations are
listed in the Geotechnical Technical Report. Additionally, a number of groundwater / environmental
investigations have also been undertaken including:
Beca, July 2000 “Groundwater Sampling and Analysis at BP Marstel Terminal Site, Hamer Street,
Auckland”
Beca, July 2003 “Western Reclamation Contamination Overview”
CH2M Beca, Feb 2000 “Hamer Street, Auckland Soil and groundwater Investigation”
Coffey, July 2011 “AWDA Jellicoe Precinct Consent Compliance Monitoring Annual Report: from preconstruction through April 2011”
Coffey, August 2011 “AWDA Precinct Wide Assessment of Baseline Conditions ”
URS, October 2002 “Groundwater Monitoring September 2002 Former BP Hamer Site”
URS, June 2009 “Block 3 Onsite Groundwater Monitoring Event Report”
Woodward Clyde, April 1994 “Environmental Site Investigation Lube Plant, Jellicoe Street, Auckland”
Woodward Clyde, October 1994 “Environmental Investigation Marstel Terminal Site, Freemans Bay,
Auckland”
No specific geotechnical or hydrogeological investigations have been undertaken for the proposed
development at this stage because of the extent of existing information and the timeframes involved.

4.2

Geological Profile

In the area of Wynyard Point, previous investigations indicate that the soil profile comprises fill overlying a
variable thickness of Recent Marine sediments and Tauranga Group alluvial and estuarine sediments that
have infilled an old valley system.
Waitemata Group rock is encountered at a variable depth, ranging from -15 m to -23 m Chart Datum (CD)
with the axis of the paleo-valley inferred to run parallel to (and beneath) Wynyard Point reclamation.

4.3

Groundwater Levels and Direction of Flow

Groundwater levels and flow are complex as a result of the heterogeneous nature of the fill and presence of
seawalls (of a wide range of construction), both of which result in varying local permeabilities, tidal lags and
tidal ranges over relatively small distances.
Where the outer reclamation walls are permeable, it is expected that groundwater levels will be principally
controlled by sea level. Where the outer reclamation walls are impermeable, groundwater levels will be
controlled by local soil conditions (which vary as described above), as well as the presence of service
trenches which may act as a preferential flow path.
Historic monitoring of the former BP Hamer site (adjacent to the southern extent of Wynyard Wharf infill,
Figure 4) indicates slightly elevated groundwater levels, at 2.0 to 2.5 m RL (1.5 m to 2.0 m bgl based on a
ground level of 4 m RL) near the southern boundary and an inferred overall flow gradient to the north.
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Figure 4: Groundwater levels from historic and current monitoring projects

This area of elevated groundwater levels is north of the historic (now buried) Jellicoe Street sea wall. Limited
groundwater flow is expected to occur across the seawall which is understood to comprise concrete slabs
and piles (Annex 17 - Auckland City District Plan, 2010). This view is supported by groundwater levels in
wells to the south of the wall (Figure 4), which are typically at the lower elevation of 1.3 to 1.5 m RL (or some
1.5 m to 1.7 m bgl based on a typical ground level of 3 m RL).
The source of the elevated groundwater levels at the south-eastern end of Wynyard Wharf is not clear, but is
not considered to be due to any upgradient groundwater head. The elevated levels could be due to some
limited infiltration occurring from the grassed park areas nearby, or due to the presence of very low
permeability materials at this site, or of the Brigham Street sea wall (as inferred by previous authors (Beca,
2002; URS, 2002)).
Elsewhere in Wynyard Point, groundwater levels tend to be in the range of 0.0 to 1.1 m RL (1.9 m to 3.0 m
bgl, based on a typical ground level of 3 m RL). Some, but not all, of the previous studies have attempted to
correlate levels to specific tides and hence the levels shown in Figure 4 should be considered approximate
only. Previous studies have shown that the tidal range varies from 0.05 m to 0.8 m across the reclamation.
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5

Assessment of Effects

Whilst overall the effects are expected to be negligible, the greatest potential for effects (albeit that they are
small) is with regard to changes in groundwater levels and direction of flow that may potentially result in
mounding. These effects are specifically addressed in the text below.
The remaining matters for discretion (as set out in E 7.8.1 (6) of AUP-op, Dec 17) are presented in a table in
Section 5.3.

5.1

Changes in Groundwater Level and Direction of Flow

5.1.1

Changes resulting from piling

Where piling is undertaken, given the weak nature of the hydraulic fill and sediments in the upper 15 to 25 m
of the soil profile, it is anticipated that the pile holes would be cased. Should dewatering be required to
facilitate pouring of the piles, this would be for a very short duration i.e. less than a few days per pile and
would only occur during working hours such that changes in groundwater level on adjacent sites is not
expected (i.e. any drawdown would be localised and for a period of a few days only and hence would not be
of sufficient duration to allow settlement to occur). Alternatively, and when located in close proximity to the
coast, it is possible that piles may be constructed as “wet pours” (i.e. without dewatering).
With the exception of the piling (which will be undertaken without dewatering or with only limited duration of
dewatering) there are no proposed excavations, and as such drawdown is not expected to occur as a result
of the works.
5.1.2

Changes resulting from other ground improvements

Roading upgrades in Wynyard Quarter have utilised in-situ stabilisation (to depths of up to 6 m bgl) to
provide stabilised ground in which excavations can take place for the upgrade of key services.
Conservative assessments1 undertaken to support the consenting of those works (Beca, 2014) indicated that
some mounding could occur where stabilisation is undertaken perpendicular to groundwater flow.
Generally mounding was calculated to be less than 0.1 m, with one localised area where 0.2 m of mounding
was calculated to occur. The assessment also noted that this level of mounding was not expected to result
in flooding of basements or any buoyancy effects. Monitoring undertaken during construction has not
indicated any mounding of groundwater levels which can be attributed to stabilisation (i.e. monitoring has
confirmed that the groundwater modelling is conservative).
It is noted that the depth of stabilisation for the roading upgrades is smaller than the ground improvements
proposed here; however, given that the soils below this are fully saturated (below mean sea level) and are of
low permeability, the additional depth of ground improvement proposed here is unlikely to significantly
increase mounding effects.
As described in Section 4, limited overall through-flow of groundwater is expected through Wynyard Point
reclamation as a result of the Jellicoe Street sea wall which restricts any upgradient groundwater head.
Some localised flow gradients may be occurring at the former BP site but these are likely to reflect the
elevated ground level at this site, and, variations in local soil permeability and seawalls. Regardless,
monitoring indicates that any flow is likely to be in a north to north-westerly direction, roughly parallel to the

Groundwater modelling assumed a high fill permeability (higher than anticipated based on site testing) but low
mudcrete permeability in order to generate a permeability contrast and an upper bound estimate of mounding potential.

1
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proposed ground improvements. As the ground improvements will not be perpendicular to flow, and given
that the extent of ground improvement on the western boundary will be much shorter (such that discharge to
the coast can still occur), negligible changes in the overall direction of flow or mounding of groundwater
levels is expected.
Historic reports indicate a tidal range of up to 0.8 m within Wynyard Point reclamation, and monitoring
elsewhere in Wynyard Quarter indicates a background natural (i.e. combination seasonal and tidal) range of
0.2 m to 1.0 m. In the unlikely event that mounding does occur it is likely to be of a similar order to that
calculated elsewhere in Wynyard Quarter (i.e. less than 0.2 m) and may be indistinguishable from
background variation.

5.2

Potential for Buoyancy Effects

In the event that mounding of the groundwater level does eventuate, this is expected to be localised and
smaller than the typical seasonal / tidal variation and hence may not be distinguishable in terms of effects.
The area at most risk of mounding is the south-eastern edge of Wynyard Point reclamation where the
longest continuous stretch of ground improvements is proposed (up to 270 m) as part of the Wynyard Basin
development; albeit that this extent of ground improvement is not perpendicular to the flow. Should
mounding of the order predicted elsewhere (i.e. up to 0.2 m occur) this would raise groundwater levels from
a highest reported level of 1.5 m bgl (2.5 m RL) to around 1.3 m bgl (2.7 m RL).
As the groundwater level is not calculated to rise to within 1.2 m of the ground surface, buoyancy effects on
services are considered unlikely.
Similarly, if foundations for the adjacent tanks are less than 1.2 m bgl then they will be unlikely to experience
any changes in buoyancy effects. Where foundations are deeper, the anticipated change in groundwater
level (equivalent 2 kPa uplift pressure) is likely to be small compared to the combined weight of the structure,
its foundations and contents, and hence would be unlikely to result in changes in buoyancy effects. Even
when empty, it is anticipated that the weight of the tank and foundation would be sufficient to resist the
equivalent 2 kPa uplift pressure.
This should be reconfirmed following installation and baseline monitoring of the piezometers recommended
in Section 6 and with detailed review of the tank design(s) if available.

5.3

Other Considerations

Other matters for discretion, as considered relevant to this application are addressed in Table 3 below.
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Table 3: Summary of all matters for discretion
Matter for Discretion (AUP E7.8.1.)

Expected Effect

(6) (a) (i) –
(iii), (xi)

Effects on surface water bodies

There are no terrestrial surface fresh water bodies (lakes, streams
etc.).

(6) (a) (iv)

Effects on existing lawful
groundwater takes or diversions

There will be no lowering of the groundwater levels and hence any
existing groundwater takes in the area will be unaffected.

(6) (a) (v)

Effects on groundwater pressures,
levels or flow paths

Changes to the groundwater level are expected to be within the
seasonal and tidal range (< 0.2 m). See section 5.1.

(6) (a) (vi)

Settlement effects on the ground,
buildings or services

No excavation, drawdown or consolidation settlement is expected

(6) (a) (vii)

Effects on surface flooding

Refer to the report “America’s Cup 36 Base Stormwater and
Utilities Technical Report”) which confirms there is “no potential for
flooding of, or damage or nuisance to, other properties”.

(6) (a) (viii)

Cumulative effects of groundwater
diversions in the area

As negligible changes in groundwater level are anticipated, there
are not expected to be any cumulative effects with any existing
diversions.

(6) (a) (ix)

Effect of discharge of groundwater
containing sediment or
contaminants.

No groundwater discharge is required.

(6) (a) (x)

Effects on scheduled heritage
places

There are no scheduled heritage places within a zone where
effects on groundwater or ground settlement are expected

(6) (c)

Monitoring and reporting
requirements

Refer Section 6 for detail; however in summary, monitoring is
expected to be limited to groundwater level monitoring only.

(6) (f)

Requirement for a Monitoring and
Contingency Plan

Refer Section 6 for detail; however provision of a Monitoring and
Contingency Plan prior to any works commencing is anticipated.

The America’s Cup 36 Base Infrastructure Technical Report (Beca, 2018) describes the construction
methodology and effects of the ground improvements on other environmental aspects (noise, traffic etc.).
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6

Recommendations for Monitoring & Mitigation

6.1

Monitoring Considerations

As the effects are expected to be limited to small (if any) changes in groundwater level, only groundwater
level monitoring is considered warranted.
No excavations are proposed and as such ground and building settlement is not expected to occur. For this
reason, no survey monitoring (ground or building), or, building or utility condition surveys are proposed.
6.1.1

Location and Frequency of Groundwater Level Monitoring

Four new shallow groundwater monitoring wells are proposed to be installed at the locations shown on
Figure 5. Although there is a large number of existing wells in this area, given their age and lack of as-built
data, it is recommended that new wells be installed to provide certainty of screened interval2.
It is anticipated that any new groundwater wells will be installed as soon as practical in order to allow for a
sufficient period of baseline monitoring to confirm the tidal (and if possible seasonal ranges) at each site
ahead of any stabilisation works or piling commencing (thus constituting “pre-construction” monitoring).
Data loggers would be deployed at each location to continuously record groundwater levels at 15 minute
intervals and would be downloaded every two months during the pre-construction period.
From four weeks prior to commencement of ground improvements (within 50 m of the piezometer) until three
months following completion of all ground improvements (within 50 m of the piezometer) the data loggers
would be downloaded weekly (constituting “construction” monitoring).
Monitoring would then continue at monthly intervals for a further three months to confirm that steady state
conditions have been achieved (constituting “post-construction” monitoring).

2

Though should existing wells with good records be located these may be used in lieu of the new wells.
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Figure 5: Proposed location of groundwater level monitoring (relative to proposed ground improvements – shown as
green hashed areas).

6.1.2

Trigger Levels

Absolute trigger limits for wells will be set once baseline pre-construction monitoring data is available. The
proposed approach to setting of trigger levels is provided below; however, it is anticipated that this approach
would be confirmed once the results of baseline monitoring were available.
For AC36_PZ01 (where the groundwater level is closest to the surface and where there are existing tanks):
The alert level 1 is proposed to be triggered when the recorded groundwater level in any piezometer
varies by > 0.2 m either above or below the calculated baseline range.
The alert level 2 is proposed to be triggered when the recorded groundwater level in any piezometer
varies by > 0.5 m either above or below the calculated baseline range.
For AC36_PZ02, AC36_PZ03 and AC36_PZ04, where the groundwater level is much deeper and mounding
is less likely to reach levels of existing services or structures:
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The alert level 1 is proposed to be triggered when the recorded groundwater level in any piezometer
varies by > 0.5 m either above or below the calculated baseline range.
The alert level 2 is proposed to be triggered when the recorded groundwater level in any piezometer
varies by > 1.0 m either above or below the calculated baseline range.
Trigger levels for AC36_PZ02, AC36_PZ03 and AC36_PZ04 are consistent with those used for the roading
upgrades in Wynyard Quarter.

6.2

Groundwater Monitoring and Contingency Plan

A Groundwater Monitoring and Contingency Plan (GMCP) will be submitted to Council for approval prior to
any ground improvements commencing, and once all instruments have been installed and the results of
baseline monitoring are available to set absolute trigger levels.
The plan will need to include the following:
Confirmation of the nature of ground improvements.
Final location and as-built details of piezometers.
Results of baseline monitoring data taken in advance of works.
Establishment of absolute trigger levels (e.g. alert and alarm) with appropriate remedial measures.
Details of monitoring to be undertaken (type, frequency and review).
Review and reporting requirements.
Roles and responsibilities.
A system of review to determine at what stage after construction, monitoring can be reduced or cease.

6.3

Mitigation

In the event that mounding does occur this could be mitigated by introducing drainage paths (i.e. small gravel
filled openings in the lattice framework) to allow through-flow, or the installation of drains on the up-gradient
side of the lattice that could discharge water either towards its original location or to a sump for collection and
discharge to an approved location.
Any mitigation measure will be considered in conjunction with the wider Erosion and Sediment Control /
stormwater measures employed on site, and, with the Remedial Action Plan and any other contaminated
land measures.
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7

Summary and Conclusions

Development of the western (FFIRF) and eastern edges (Wynyard Basin) of Wynyard Point reclamation is
proposed to accommodate AC36 bases on Wynyard Wharf and a facility for the vehicular ferry and fishing
vessels that will be displaced by development of the AC36 team bases.
Ground improvement, likely in the form of cement-stabilised columns (or stone columns) is proposed to
mitigate instability. The columns will likely be placed in a lattice pattern and will extend up to 15 m deep and
for 20 m landward of the existing seawalls. Piling, at up to 2 m diameter, may be also be required in these
areas.
These activities will not fully comply with the Permitted Activity (PA) rules E7.1.6.10 (1) (c) and E7.1.6.10 (4),
and as such will require a permit for the diversion of groundwater as a Restricted Discretionary Activity.
Whilst the activities may not fully comply with the PA rules, overall negligible adverse effects are expected.
Groundwater levels under Wynyard Point reclamation are expected to be principally controlled by the
harbour and local soil conditions, which vary due to the heterogeneous nature of the reclamation and its
associated sea walls.
Piling is expected to be undertaken in cased holes and either locally dewatered for only very short periods
(days) or will be constructed as wet pours with no dewatering.
The ground improvements will be parallel, or at an oblique angle to the direction of groundwater flow and
hence are unlikely to act as a dam. Modelling of changes in groundwater associated with previous in-situ
stabilisation in the Wynyard Quarter area suggests typically less than 0.2 m of mounding even where
stabilisation is perpendicular to flow and post–construction monitoring has confirmed negligible change in
groundwater level that can be associated with the stabilisation (i.e. the monitoring has confirmed that
previous modelling is conservative).
Should this level of mounding (i.e. 0.2m) occur, the groundwater levels will nevertheless remain deeper than
1.2 m bgl and as such buoyancy effects on buried services or surface structures (e.g. tanks) are unlikely to
occur.
Groundwater level monitoring, in purpose installed piezometers is proposed to be undertaken prior to, during
and post-construction in order to confirm the assessment presented here, and, if necessary trigger mitigative
actions.

8

Applicability Statement

This report has been prepared by Beca on the specific instructions of our Client. It is solely for our Client’s
use for the purpose for which it is intended in accordance with the agreed scope of work. Any use or reliance
by any person contrary to the above, to which Beca has not given its prior written consent, is at that person's
own risk.
Should you be in any doubt as to the applicability of this report and/or its recommendations for the proposed
development as described herein, and/or encounter materials on site that differ from those described herein,
it is essential that you discuss these issues with the authors before proceeding with any work based on this
document.
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Damage Avoidance
1.

All excavation, ground improvements and works associated with the diversion or taking of
groundwater, shall be designed, constructed and maintained so as to avoid Damage to buildings,
structures and Services on the site and adjacent properties, outside that considered as part of the
application process unless otherwise agreed in writing with the asset owner.

Alert Levels
2.

The activity shall not cause any groundwater changes greater than the Alert Level thresholds specified
in Schedule A. Alert Levels are triggered when the following thresholds are exceeded:

SCHEDULE A: GROUDNWATER ALERT LEVELS
Movement

Alert Level 1

Alert Level 2

The distance below the pre-dewatering Seasonal Low Groundwater Level,
or the distance above the pre-dewatering Seasonal High Groundwater
Level at AC36_PZ01

0.2 m

0.5 m

The distance below the pre-dewatering Seasonal Low Groundwater Level,
or the distance above the pre-dewatering Seasonal High Groundwater
Level at AC36_PZ02, AC36_PZ03 or AC36_PZ04

0.5 m

1.0 m

These levels may be amended subject to approval by the Team Leader Compliance Monitoring
Central as part of the Groundwater Monitoring and Contingency Plan (GWMCP) approval process,
and, after the receipt of pre-dewatering monitoring data and recommendations from a suitably qualified
engineering professional, but only to the extent that avoidance of Damage to building, structures and
services can still be achieved.
Advice Note: There are conditions below that must be complied with when the Alert Level triggers are
exceeded. These include actions that must be taken immediately including seeking the advice of a
suitably qualified and engineering professional (SQEP).
Alert Level actions
3.

In the event of any Alert Level being exceeded the consent holder shall:
(i)

Notify the Team Leader Compliance Monitoring Central within 24 hours.

(ii)

Re-measure all Monitoring Stations within 50 metres of the affected monitoring location(s) to
confirm the extent of apparent movement.

(iii)

Ensure the data is reviewed, and advice provided, by a suitably qualified engineering
professional (SQEP) on the need for mitigation measures or other actions necessary to
avoid further deformation. Where mitigation measures or other actions are recommended
those measures shall be implemented.

(iv)

Submit a written report, prepared by the suitably qualified engineering professional
responsible for overviewing the monitoring, to the Team Leader Compliance Monitoring
Central within 5 working days of Alert Level exceedance. The report shall provide an
analysis of all monitoring data relating to the exceedance, actions taken to date to address
the issue and recommendations for future remedial actions necessary.

(v)

Measure and record all Monitoring Stations within 50 metres of the location of any Alert
Level exceedance every two days until such time that the written report referred to above
has been submitted to the Team Leader Compliance Monitoring Central.
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Groundwater Monitoring and Contingency Plan
4.

At least 20 working days prior to the Commencement of Dewatering, a Groundwater Monitoring and
Contingency Plan (GWMCP) prepared by a suitably qualified engineering professional (SQEP), shall
be submitted to the Team Leader Compliance Monitoring Central for written approval. Any proposed
amendment of the GWMCP shall also be submitted to the Team Leader Compliance Monitoring
Central for written approval.
The overall objective of the GWMCP shall be to set out the practices and procedures to be adopted to
ensure compliance with the consent conditions and shall include, at a minimum, the following
information:

5.

(i)

A monitoring location plan showing the location and type of all groundwater monitoring bores
based on the plan titled ‘Proposed Location of Groundwater Level Monitoring’, Figure 5 of
the America’s Cup 36 Groundwater Technical Report, prepared by Beca dated 01/05/2018.
In any case where the location of a Monitoring Station differs substantively from that shown
on ‘‘Proposed Location of Groundwater Level Monitoring’, Figure 5 of the America’s Cup 36
Groundwater Technical Report, prepared by Beca dated 01/05/2018, a written explanation
for the difference shall be provided at the same time that the GWMCP is provided.

(ii)

Final completed schedule A and B (as per the conditions above and below) for the
groundwater monitoring programme (including any proposed changes to the monitoring
frequency) as required by conditions below.

(iii)

All groundwater level monitoring data undertaken to date, and required by conditions below.

(iv)

A bar chart (such as a Gantt chart) showing the timing and frequency of monitoring required
by this consent, and, a sample report template for the required 2 monthly monitoring.

(v)

All Alert and Alarm Level triggers (including reasons if changes to such are proposed; for
example as a result of recommendations in the building condition surveys or data obtained
from pre-dewatering monitoring).

(vi)

Details of the contingency actions to be implemented if Alert or Alarm Levels are exceeded.

All construction, dewatering, monitoring and contingency actions shall be carried out in accordance
with the approved GWMCP. No Bulk Excavation (that may affect groundwater levels) or other
dewatering activities shall commence until the GWMCP is approved in writing by the Team Leader
Compliance Monitoring Central.

Groundwater Monitoring
6.

The Consent Holder shall install and maintain groundwater monitoring boreholes at the sites shown in
Figure 5 of the report America’s Cup 36 Groundwater Technical Report (Beca, 2018). The Consent
Holder shall install the monitoring bores at least 4 months prior to commencement of any in-situ
stabilisation.

7.

Groundwater level monitoring is to be undertaken in accordance with Schedule B below:
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SCHEDULE B: GROUDNWATER MONITORING FREQUENCY
Bore Name

NZTM Location

Groundwater level monitoring frequency (to an accuracy
of 10mm)
From bore
construction until
one month before
Commencement of
Dewatering /
Stabilisation

One month before
Commencement of,
and until Completion
of Dewatering /
Stabilisation

From
Completion of
Dewatering /
Stabilisation
until 3 months
later

Easting

Northing

AC36-PZ01

1756583

5921416

Monthly

Weekly

Monthly

AC36-PZ02

1756673

5921538

Monthly

Weekly

Monthly

AC36-PZ03

1756742

5921606

Monthly

Weekly

Monthly

AC36-PZ04

TBC

TBC

Monthly

Weekly

Monthly

The monitoring frequency may be changed if approved by the Team Leader Compliance Monitoring
Central. Any change shall be specified in the GWMCP. In addition, the 6 month monitoring period
post Completion of Dewatering may be extended, by the Team Leader Compliance Monitoring
Central, if measured groundwater levels are not consistent with inferred seasonal trends or predicted
groundwater movement.
Advice Note: If groundwater level measurements show an inconsistent pattern immediately prior to
the Commencement of Dewatering (for example varying more than +/-200mm during a month), then
further readings may be required to ensure that an accurate groundwater level baseline is
established before dewatering commences.
Contingency Actions
8.

If the consent holder becomes aware of any Damage to buildings, structures or Services potentially
caused wholly, or in part, by the exercise of this consent, the consent holder shall:
(i)

Notify the Team Leader Compliance Monitoring Central and the asset owner within 5
working days of the consent holder becoming aware of the Damage.

(ii)

Seek access permission from the building, structure or asset owner, together with the
request that a suitably qualified engineering professional is engaged by the consent Holder
at their cost, to prepare a report that: describes the Damage; identifies the cause of the
Damage; identifies methods to remedy and/or mitigate the Damage that has been caused;
identifies the potential for further Damage to occur; and describes actions that will be taken
to avoid further Damage.

(iii)

Provide a copy of the report, prepared under (b) above, to the Team Leader Compliance
Monitoring Central and the asset owner within 10 working days of notification under (a)
above.
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Reporting
9.

At two monthly intervals a report containing all monitoring data required by conditions of this consent
shall be submitted to the Team Leader Compliance Monitoring Central. The report shall include a
construction progress timeline, a summary interpretation of the monitoring data recorded in that
period, and, a comparison of that data with previously recorded data and with the Alert and Alarm
Levels for each groundwater bore.

Notice of Completion
10.

The Team Leader Compliance Monitoring Central shall be advised in writing within 10 working days of
when stabilisation and dewatering has been completed.

Beca // 5 January 2018
3233847 // NZ1-14940951-37 1.11 // page 24

Australia

New Zealand
Myanmar

Fiji

Singapore
New Caledonia

Indonesia

Thailand

