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Disclaimers and Limitations
<<insert here>>

IMPORTANT – Please read and follow instructions below:
All technical reports must include a disclaimer / limitation statement. The
author of the report, in consultation with the Project Director, must ensure
that the disclaimer is appropriate for the report and services provided.
Please complete the information in the yellow highlighted sections below
and then delete this grey text box.
Please contact the WSP Legal Team if you have any questions.

This report (‘Report’) has been prepared by WSP exclusively for ICD Property Group (‘Client’) in
relation to assessment of groundwater effects for the proposed development of 1 level basement
and lift pit construction at 65-71 federal Street, for consenting purposes (‘Purpose’) and in
accordance with the Contract. The findings in this Report are based on and are subject to the
assumptions specified in the Report. WSP accepts no liability whatsoever for any reliance on or use
of this Report, in whole or in part, for any use or purpose other than the Purpose or any use or
reliance on the Report by any third party.
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1

Introduction

1.1

Proposed Development

The Federal Street Residences project comprises the construction of a 55-level apartment tower,
183 m high, with a single level basement, and lower lift and car jack basement levels at 65-71
Federal Street. Concerning the dewatering aspects, the proposed development includes the
following construction that has the potential to affect groundwater and settlement:
•

Extents of Excavation and Construction Method (Appendix A): refer to the methodology
statement and drawings. The proposed perimeter low permeability wall is constructed of in
situ cast bored piles, with shotcrete infill between piles. The central lift well is constructed of
in situ cast concrete walls and, where identified as a requirement, tanking of the floor and
walls to avoid long-term groundwater drawdown.

1.2

Project Scope

This report has been commissioned to assess the effects of dewatering required during the
excavation of the Federal Street Residences basement and associated settlement effects resulting
from the dewatering, as well as effects on nearby waterbodies and supply bores. WSP’s scope of
works required assist a dewatering consent fast track application are as follows:
•
•
•
•
•

Investigate and present a hydrogeological model.
Establish dewatering and settlement objectives to enable basement construction.
Assess groundwater drawdowns adjacent to the proposed basement construction.
Assess dewatering rates required to meet the dewatering objectives.
Assess the activities effects against relevant rules in the Auckland Council Plan, Chapter 7
and classify the activity.

The following items are not part of this report’s scope but are associated and will be addressed in
accompanying reports:
•

•

1.3

Assess of settlement affecting neighbouring properties and utilities in response to
dewatering and retaining wall construction. Refer Geotechnical Report for Consenting, WSP,
June 2022.
Propose and formulate a condition set for the dewatering consent. Refer Draft Groundwater
and Settlement Monitoring Contingency Plan (GSMCP), WSP, June 2022.

Limitations of this Document

The assessment is fast tracked and based on limited groundwater testing and monitoring
information. The full range of site specific, seasonal groundwater variation has not been obtained
and water level variation from nearby sites have been extrapolated for site specific assessment.
Existing bore information has been requested from Auckland Regional Council, however has not
been received prior to issue of this report. Effects on neighbouring bores are therefore addressed
generically.
As such, the results presented in this report are indicative. It is however considered the results are
suitable to be used for assessment of effects required for consenting.

©WSP New Zealand Limited 2021
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2

Activity Description

2.1

Basement and Foundation Excavation

P0012 Auckland NZ Pty Limited proposes to dewater a basement excavation at 65 Federal Street,
Auckland. This will comprise the excavation of a single level basement to depth of approximately
5 m bgl (20.95 m RL) with rectangular footprint dimensions of approximately 32 by 50 m and total
in area of less than 1,641 m2. Within this single level basement excavation, a lift well will be
constructed in the northern part of the basement down to a depth of 13.0 m bgl (13.95 m RL). The
lift well is approximately 9.0 by 11.5 m in dimension with a total footprint area of 105 m2.
Essentially two levels of excavation are required that are expected to encounter groundwater as
indicated in the figure Figure 2-1 below.

Figure 2-1. Proposed excavation requiring dewatering at 65 Federal St.
The duration of excavation and basement construction is assumed to be in the order of a 6
month’s period. Since these excavations will be open for more than 30 days in the East Coast Bays
geological formation, the dewatering activity will require consent under Rule E7.6.1.6 – condition
(2). Permitted activity Rule E7.6.1.10 condition (2) (b) has also not been triggered; it states that the
excavation must not be deeper than 6.0 m where the natural groundwater level is encountered.
The reader is directed to Section 5 for a full rule assessment as it pertains to the dewatering
activity.
The works are proposed to occur in a staged manner, but as a conservative assessment the final
dewatering depth will be modelled across the whole site.

2.2

Activity Objectives

The following objectives are required to be met to enable construction of the basement levels:
1. Drain the single level basement excavation, during excavation, which will draw the
perched groundwater table down to 20.95 m RL within the site footprint.

©WSP New Zealand Limited 2021
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2. Drain the lift pit excavation, during excavation, which will draw the regional groundwater
level down to 12.95 m RL within the lift well footprint, allowing for construction of the
tanked lift well structure.

3 Description of the Environment
3.1

Site Setting

The site is located at 65-71 Federal Street, on the corner of Federal Street and Kingdom Street. The
site setting has been detailed in the WSP geotechnical desktop study (WSP, 2019) and are
summarised here for reference only. The new building will be a 55-level tower with single level
basement extending to 5 m below current ground level and a lower lift and car-jacking basement
extending a further 8 m below the basement level (13 m below current ground level). The new
building will have a vehicle access lane to the parking lift at the rear. The building will be split into
thirds, comprising 357 residential apartments within an 8-level podium and tower form, a 233
room 5-star hotel at the top and a 975 m2 ground floor retail proposed as marketplace and will be
a prestigious landmark for the city.
The site is currently occupied by a 7-level car park building with an extra half level into the ground.
The existing foundations comprise concrete bored piles socketed into competent Waitemata
Group “bedrock”, 10-13 m in length and 750 mm or 900 mm in diameter.
There are several buildings adjacent to the site. The majority of the buildings on the north and
west sides of the excavation are piled. However, on the western side of the site there are some
buildings that are supported on shallow foundations with the potential to be more sensitive to any
ground movements resulting from the excavation.
The topography of the site is a North-South trending ridge between Hobson Street and Albert
Street, gently sloping to the north with elevation variations of 27 m to 30 m RL for this Federal
Street site.

3.2

Regional Geology
3.2.1

Regional

The published geological map information1 indicates the site is underlain by Puketoka Formation
alluvial soils, which is typically a thin veneer in the area. The site is indicated close to the edge of
the Puketoka Formation with a dashed line boundary, indicating uncertainty in its position (Figure
3-1). Based on the review of existing information, the Puketoka Formation is absent locally (Section
3.2.2). The Puketoka Formation is indicated as underlain by the East Coast Bays Formation of the
Waitemata Group.

1

Institute of Geological and Nuclear Sciences Limited, Geology of the Auckland Urban Area, 1:
50,000 scale. Dated 1992.
©WSP New Zealand Limited 2021
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Site Location
Puketoka Formation

Auckland Basalt Tuff
East Coast Bays Formation

Figure 3-1. Extract of geological map information1
3.2.2

Local

Results from existing site investigations (summarised in WSP, 2019) are consistent with the known
geological data for the area and indicated up to 1.5 m of granular fill intermixed with silty clay
overlying East Coast Bays Formation (ECBF) residual soil and grading into ECBF bedrock. Bedrock
levels in the historical boreholes are generally higher or equal to those encountered in the newly
drilled boreholes.
The residual soil typically consists of stiff silty clays and clayey silts with some silty sand and sandy
silts at approximately 3.5 m below ground level (bgl). The top of the ECBF bedrock was
encountered at 8 m bgl and competent rock (N>50 blow/300 mm) at approximately 13 m bgl.
ECBF rock typically consists of slightly weathered very weak to extremely weak interbedded
sandstone and siltstone.
Geotechnical investigations were undertaken by T+T in 1983 prior to the installation of the current
7 level carpark with a shallow benched lower floor. Two boreholes were drilled to depth 10 m and
10.6 m below original ground level and in-situ Standard Penetration Test (SPT) were conducted at
1.5 m intervals. No formal sealed piezometers were installed. The boreholes encountered up to 1.2
m of fill over firm clay/silt to 6 m, cemented dense/hard weathered ECBF silt/sand to 8 m depth,
overlying well cemented sandstone/siltstone with SPT N values> 100 (T+T, 1983).
Two project specific bores were drilled to 6 and 12.3 m depth. These bores intersected fill of
between 0.65 and 1.3 m bgl, comprising sandy gravel, silty clay and concrete with aggregate
intermixed with silty clay. This is underlain by weathered ECBF comprising interbedded silty clay,
clayey silt, silt and silty sand to a depth of 3.5-4.3 m. The weathered ECBF grades into slightly to
moderately weathered, extremely to very weak interbedded siltstone and sandstone at depths of
5m and 6m (RL23 and RL22) respectively in the two boreholes.
The Geotechnical logs are included in Appendix B.
©WSP New Zealand Limited 2021
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3.3

Hydrogeology
3.3.1

Regional

Historical investigations on the Hobson Street ridge have typically shown a dual groundwater
system, with a shallow perched, or near surface system in the residual soils and deeper (regional)
groundwater system within the underlying ECBF Rock. The regional groundwater table typically
occurs at a depth of approximately 12 m bgl, with the localised perched ground water at a depth
of 3-6 m bgl (WSP, 20212).
Several geotechnical studies in the CBD, as noted in Engeo (2016), encountered multiple perched
groundwater levels, indicating that the perched system is laterally discontinuous. The perched
water table is held up by low permeable fill material (including silts). As a conservative measure,
the dewatering analysis has been conducted assuming the shallowest encountered groundwater
level is continuous from the groundwater table to the base of the excavation.
The residual soil (weathered ECBF) below the perched water table, typically consists of silt and
clayey silt. The hydraulic parameters for this layer was estimated by referencing the material
encountered during the drilling to commonly used reference parameters (Freeze and Cherry,
1979). Typical hydraulic conductivity values for ‘silt, loess’ varies between 10-9 to 3x10-5 m/s.
The ECBF comprises interbedded sandstone and siltstone and groundwater flow is associated
with secondary porosity as a result of jointing and fracturing. Typically accepted horizontal
hydraulic conductivity for the ECBF is between 10-7 and 10-8 m/s. Storativity within the ECBF is low,
between 10-3 and 10-4 (Engeo, 2016).
3.3.2

Local

A groundwater level of 3.45m bgl was measured in an unsealed borehole after drilling during the
geotechnical investigation of 65 Federal Street undertaken by T+T in 1983.
This is in agreement with the shallow perched water table that was intersected in bore BH02-21 at
a depth of approximately 3 m bgl (Section 3.4.1). Excavation for the single level basement at 5 m
bgl is expected to intercept the perched groundwater table at approximately 3 m bgl. The
perched water table has the potential to result in some settlement effects from drawdown, even
though these perched water tables typically have small storage volumes.
The regional water table was intersected in bore BH01-21 at a depth of approximately 9 m bgl
(Section 3.4.1). The base of the lift pit excavation at a depth of approximately 13 m bgl includes an
additional 3 m excavation allowance for slab thickness, hardfill and drains. The base of the
excavation is thus expected to encounter the regional groundwater table. The basement floor and
below basement structures would not be permanently drained and therefore long-term
drawdown effects would be limited to the basement floor level of RL22.95m.

3.4 Field Investigations
3.4.1

Groundwater Level Monitoring

Geotechnical investigations were undertaken in December 2021 during which two monitoring
bores were drilled (WSP, 2021) and monitoring piezometers constructed with 50 mm uPVC casing
and machine slotted screen. The location of the bores is shown in Figure 3-2, the logs are attached
in Appendix C and the drilling and construction details are summarised in Table 3-1.

2

WSP, 2021. 65-71 Federal Street – Interim Groundwater Assessment. Technical Memo prepared for
Tattico Ltd. 17 December 2021)
©WSP New Zealand Limited 2021
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Figure 3-2. Project specific bore locations.

©WSP New Zealand Limited 2021
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Table 3-1: Piezometer details
Drill depth
depth
m bgl [RL*
[RL*]

Piezometer
ID

Screen interval
fromfrom-to – m bgl [RL]

Static water
level
m bgl [RL]

Annular fill
fromfrom-to m bgl [RL}
0-0.5 [28-27.5] concrete pad

12.3 [15.7]

BH01BH01-21

0.5-8.5 [27.5-19.5] bentonite seal
8.5-12 [19.5-16] filter pack
12-12.3 [16-15.7] backfill

9-12 [19-16]

8.53
[19.47]

0-0.3 [28-27.7] concrete pad
0.3-2.7 [27.7-25.3] bentonite seal
3.09
6 [22]
3.6-5.6 [24.4-22.4]
BH02BH02-21
[24.91]
2.7-5.8 [25.3-22.2] filter pack
5.8-6 [22.2-22] backfill
* Inferred RL of surface elevation is 28 m, based on Auckland Council’s GeoMaps contour map.
Water levels in the newly constructed piezometers were manually measured on 3 December 2021
for the first time, and several times subsequent. Pressure transducers (Solinst Leveloggers) were
installed on 3 May 2022 to automatically record water level variations at 15-minute intervals. Logger
data were retrieved on 30 May 2022, however, no data could be retrieved from the BH02-21 logger
due to a technical issue. This logger is in the process of being replaced and an attempt is being
made to salvage any data that may be stored on it.
The manual and automated water level data is presented in Figure 3-3
30
29
28
27
26
25
24

Water Level (m RL)

23
22
21
20
19
18
17
16
15
14
13
12
11
10

30-May-22

20-May-22

10-May-22

30-Apr-22

20-Apr-22

10-Apr-22

31-Mar-22

21-Mar-22

11-Mar-22

BH02-21

1-Mar-22

19-Feb-22

9-Feb-22

30-Jan-22

20-Jan-22

10-Jan-22

31-Dec-21

21-Dec-21

11-Dec-21

1-Dec-21

BH01-21

BH02-21 - Electronically Loggged

Figure 3-3: Water level monitoring BH01-21 and BH02-21

©WSP New Zealand Limited 2021

8

Project Number: 1-43855.V6
Federal Street Residences:
Assessment of Dewatering Effects

The water level measurement record is short and does not capture seasonal highs and lows, which
is typically required for dewatering assessment. However, because this is a fast-tracked assessment,
some longer-term water level monitoring data from the City Rail Link (CRL) Construction nearby,
obtained through the City Rail Link Alliance, is used to constrain site measurements. The water
level data for bore BH1012 (see map in Figure 3-2 for locality) are shown in Figure 3-4. Water level
information from the other bores indicated on map Figure 3-2 has also been used to define the
following:
•

•
•

The water levels vary little in both the shallow perched and deeper regional aquifer. No
seasonal variation is observed, but variations of up to 1 m is typical for the shallow perched
aquifer, whereas variation in the deeper regional aquifer is typically less than 0.5 m.
The seasonal variation is likely masked by local dewatering activities as well as limited
recharge because of hard surfaces predominating in the CBD.
The shallow aquifer sometimes shows a recharge response from rainfall events.

Figure 3-4. Water level monitoring data: Piezometer BH1012 (CRL – as supplied)
Because water levels do not vary significantly seasonally, the water level high and lows can only be
determined through longer term monitoring. However, the water levels as measured in the sitespecific bores are decreasing and it is likely that the highest water levels have been observed. This
high-water level of 24.9 m RL is used as a conservative level to simulate a maximum dewatering
level.
3.4.2

Permeability testing

Ongoing site investigations means that permeability of underlying soil materials has not yet been
confirmed by site measurement. As such, previous research and generally accepted values within
the Auckland Geotechnical community have been adopted as listed in the next section to
calculate drawdowns and dewatering rates.

3.5 Adopted Hydrogeological Parameter Values
Based on WSP’s interpretation of the limited hydrogeological and geotechnical investigations
carried out to date, and on readily available literature, the hydrogeological the hydrogeological

©WSP New Zealand Limited 2021
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parameter values assumed for 2D Seep/W groundwater modelling (Section 4.2)for the apartment
tower basement excavation dewatering is given in Table 3-2.
Table 3-2: Hydrogeological Model Characteristics

Layer

Fill

Elevation
Top
(m RL)

Average
Head
(m RL)

26.9

24.7

Horizontal
Permeability
(m/d)
0.01
(10-7 m/s)

Vertical
Permeability
(m/d)
Same as
horizontal

Porosity /
Moisture
Content
(-)
0.3

ComCompressibility
(/Kpa)
1x10-5

Aquifer
Condition
Saturated/
unsaturated
Saturated/

ECBFECBFweathered,
residual
soil

23.4

-

ECBFECBFfractured
bedrock

21.9

19.1

0.01
(10-7 m/s)
0.0001
(10-9 m/s)

Same as
horizontal

0.2

5x10-6

unsaturated

Same as
horizontal

0.08

1x10-6

unsaturated

Saturated/

4 Assessment of Environmental Effects
4.1

Introduction

The excavation of a single level basement with a lift shaft structure below the observed
groundwater levels will require dewatering at 65 Federal Street, Auckland, which will result in a
drawdown of groundwater levels in and around the excavation. Drawdown effects will need to be
estimated for:
•
•
•
•
•

4.2

Settlement effects on neighbouring properties and utilities due to dewatering,
including effects on nearby historic heritage places
Effects on neighbouring bores.
Effects on nearby surface water features and nearby terrestrial and freshwater
ecosystems.
Saltwater intrusion effects.
Cumulative groundwater take effects that arise in conjunction with other groundwater
take activities.

Approach
4.2.1

2D SEEP/W modelling

Groundwater level drawdowns around the excavation has been assessed using Seep/W. Seep/W is
a commonly used numerical groundwater modelling software package that can be used to assess
groundwater seepage into a construction pit and the effects of dewatering on groundwater levels
for the proposed basement excavation. The 2-dimensional seepage modelling option has been
used to assess the drawdown effects for this project.
4.2.1

Model Characteristics and Assumptions

The 2D Seep/W model has the following characteristics and assumptions:
•
The 2D Seep/W model developed for the site is a 1,250 m long north-south oriented crosssectional model with the proposed excavation incorporated in the middle of the model.
•
It is assumed that groundwater level drawdowns and inflows into the excavations is similar
at the east and west side of the excavation as the excavation footprint and depth is also
similar (shown in Figure 2-1).

©WSP New Zealand Limited 2021
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•
•
•

•
•

•

•

4.3

Model grid refinements of 1 m grid size have been applied within 100 m at either side of the
proposed excavation to allow for accurate modelling of hydraulic heads and seepage flows.
The model is a transient (i.e., time-dependant) model.
The dewatering is only required for a period of 6 months during which time all excavation,
construction and finishing for the basement and lift shaft development would be
substantially complete.
The 3 model layers and their aquifer properties as listed in Table 3-2 above have been
incorporated into the model.
The highest recorded groundwater level is 24.9 m RL and this is included as the initial
groundwater table across the model and included as constant heads at the model
boundaries. No rainfall recharge is assumed in the model.
No perched water table has been modelled, rather it is assumed in the model that the soils
beneath the shallow groundwater table of 24.9 m RL is fully saturated. This is a conservative
approach as it assumes more groundwater drainage would be required, thus more
drawdown effects would occur.
The dewatering within the excavation has been modelled as a fixed head set at the required
drainage level, which is 12.95 m RL.

Modelled Groundwater Level Drawdowns

The soil materials beneath the site are generally low in permeability with respect to groundwater
flow and will release relatively small amounts of water when the basement is excavated.
Groundwater inflow into the excavation will initially be high (possibly up to 80 m3/day) but will
reduce to less than 10 m3/day after about 5 days and less than 5 m3/day after 2 weeks.
The groundwater level drawdown depression cone will be sharp, and the drawdown will not
extend far out laterally from the excavation boundary due to the low soil permeability. Modelled
hydraulic heads and the phreatic groundwater table at various time steps during the dewatering
are shown in figures Figure 4-1 to Figure 4-4. The modelled shallow groundwater table (i.e., phreatic
surface) change over time is shown in a graph in.
At completion of construction, with the lift pits and base-slab tanked (effectively sealed), residual
inflows through the perimeter shotcrete walls are expected to be negligible, or less than minor.
The drawdown cone will recover to approximately the floor slab level 22.95 m RL and within 5m of
the boundaries, above the levels experienced during construction. The gradient of the cone will
become less steep and while the cone may extend beyond the those indicated below, the
gradients will be significantly less.

©WSP New Zealand Limited 2021
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Figure 4-1. Modelled initial hydraulic heads at the site.

Figure 4-2. Modelled hydraulic heads at the site at 2 days after commencing dewatering.

©WSP New Zealand Limited 2021
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Figure 4-3. Modelled hydraulic heads at the site at 15 days after commencing dewatering.

Figure 4-4. Modelled hydraulic heads at the site at 183 days after commencing dewatering.

©WSP New Zealand Limited 2021
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Figure 4-5. Modelled shallow groundwater table change during dewatering at the site.
There is some uncertainty around the assumed hydraulic characteristics. To better understand
how different hydraulic parameter values could influence the outcomes, groundwater level
drawdowns have been assessed for two scenarios:
1

2

Best estimate scenario: this represents the best estimates of hydraulic parameters and
hydrogeology characteristics listed in Table 3-2. No anisotropy has been assumed in
this scenario.
Anisotropy scenario: this represents a scenario in which the vertical hydraulic
permeability is 10% of the horizontal hydraulic conductivity in all layers.

Expected shallow groundwater table drawdowns at various distances from the excavation are
listed in Table 4-1. Anisotropy will restrict vertical flow, hence more lateral flow occurs which causes
the drawdown cone to extend further and be flatter. The extend of the drawdown cone is very
small in both scenarios and it is considered that the drawdown effects on nearby properties are
very small.
Table 4-1: Modelled shallow groundwater table drawdowns for two scenarios..
Modelled Drawdown (m)
(m)

Max distance from excavation
(m) - Best Estimate Scenario

Max distance from excavation
(m) - Anisotropy Scenario

0.05

24

38

0.10

20

28

0.20

17

23
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The 2D Seep/W modelling results have been compared with the results from indicative
calculations using an analytical element model (AnAqSim) representing the site hydrogeological
conditions. Modelled groundwater inflows into the excavation and groundwater level drawdowns
around the site are comparable.

4.4 Effects on Neighbouring Bores
Bore information has been requested from Auckland Council but has not been received yet. It is
considered unlikely that there are active bores in the vicinity of the site. This generic assessment of
effect is included in lieu of site-specific bores. Based on the drawdown response indicated in
Figure 4-5 and Table 4-1, the drawdown within the perched aquifer (i.e., fill) and within the regional
aquifer (i.e., fractured ECBF) is less than 0.1 m at a distance of 30 m. This a considered a very
localised effect and it is very unlikely any active water supply well would exist within that distance
from the excavation. We consider there will be no effects on nearby water supply wells.

4.5 Effects on Nearby Environmental Features
4.5.1

Surface Water

Based on the Auckland Council Unitary Plan maps., there are no streams or wetlands mapped
within the lateral extent of the dewatering drawdown. The closest stream is 2.8 km to the east of
site. The dewatering volume reduces to less than 5 m3/day after two weeks of dewatering, which is
considered very low. The dewatering is likely to have no effect on surface water based on the
limited lateral extent of the drawdown cone and the low dewatering volumes.
4.5.2

Freshwater Ecosystems and Habitats

Based on the Auckland Council Unitary Plan maps., the site and surrounds are mapped within the
macroinvertebrate Community Control Index – Urban control area. Macroinvertebrates are
classified by Auckland Regional Council as animals that live in or around water that could
comprise but not limited to insects, worms and snails.
The dewatering activity is not likely to have any impact on the macroinvertebrates in or around
nearby streams because the extent of the drawdown cone is so limited in lateral extent, the
nearest stream is more than 1 km away from the activity and dewatering volumes are low.
4.5.3

Saltwater Intrusion

The risk of saltwater intrusion caused by the dewatering activity is considered negligible for the
following reasons:
•
•

The abstraction is short term (approximately six months) and saltwater intrusion typically
only establishes after a longer period of drawdown (more than a year) below sea level.
The site is approximately 700 m from the coast, and the lateral extent of the dewatering
cone is very limited.

4.6 Land settlement effects
Land subsidence can occur from dewatering activities as a result of reduced pore water pressure
and subsequent consolidation of the soil structure. Because of land subsidence nearby structures
or services could be damaged, in particular if the land subsidence is uneven meaning that one
part of a site settles more than another part. This is referred to as differential settlement and
damage is most likely to occur where differential settlements are the largest.
Because groundwater levels are drawn down in the shape of a cone during abstraction any land
subsidence resulting from dewatering is likely to be differential. The maximum differential
settlement will occur when the groundwater gradient is largest.
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An assessment of land settlement effects caused by the drawdown of groundwater levels at the
site is included in the Geotechnical Report for Consenting.

5 Rule Assessment
5.1

Introduction

The following Auckland Council rules have been assessed to classify the proposed dewatering
activity at 65 Federal Street, Auckland CBD:
•
•
•

Rule E7.6.1.6 - permitted activity to divert water for groundwater level control.
Rule E7.6.1.10 - permitted activity to divert groundwater due to excavation.
Rule E7.8.1 (6) – restricted activity to divert groundwater

Table 5-1 details the assessment of the activity against Standard 7.6.1.6. “Yes” indicates the PA
standard is met, “No” indicates the standard is not met, and a comment for clarification is
provided.
Table 5-1. Assessment Standard E7.6.1.6. Dewatering or groundwater level control associated
with a groundwater diversion permitted under Standard E7.6.1.10, all the following must be met:
Condition

Comment

(1) The water take must not be geothermal water;

Yes

(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

No. No peat soils have been encountered, but the excavation
will be open for approximately 6 months.

(3) The water take must only occur during construction.

Yes

Table 5-2 details the assessment of the activity against Standard 7.6.1.10. “Yes” indicates the activity
complies with the standard and “No” indicates the activity does not comply.
Table 5-2. Assessment: Standard E7.6.1.10. Diversion of groundwater caused by any excavation,
(including trench) or tunnel
Condition

Comment

(1) All of 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 up to 1.2 m in external
diameter;

N/A

(b) pipes including associated structures up to 1. 5m in
external diameter where a closed faced or earth pressure
balanced machine is used;

N/A

(c) piles up to 1.5 m in external diameter are exempt from
these standards;

N/A
No - The excavation is likely to be open for approximately 6
months in total. Effects are considered localised – see Section
4.3.

(d) diversions for no longer than 10 days; or
(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

(2) Any excavation that extends below natural groundwater
level, must not exceed:
(a) 1 ha in total area; and

Yes

(b) 6 m depth below the natural ground level.

No – the excavation is likely to extend to 13.95 m RL, which is
13 m below the ground level
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Condition

Comment

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

No

(4) Any structure, excluding sheet piling that remains in place
for no more than 30 days, that physically impedes the flow of
groundwater through the site must not:

Yes

(a) impede the flow of groundwater over a length of more
than 20 m; and

No

(b) extend more than 2 m below the natural groundwater
level.

No

(5) The distance to any existing building or structure
(excluding timber fences and small structures on the
boundary) 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;

No

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

N/A

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

N/A

(6) The distance from the edge of any excavation that extends
below natural groundwater level, must not be less than:
(a) 50 m from the Wetland Management Areas Overlay;

Yes – there are no wetlands mapped in the area. See Section
4.5.1

(b) 10 m from a scheduled Historic Heritage Overlay; or

Yes – the closest Historic Heritage Overlay feature is on the
corner of Kingston and Albert Streets, which is at least 50 m
away.

(c) 10 m from a lawful groundwater take.

Yes (assume – no groundwater users)

Based on the Auckland Unitary Plan, the diversion of groundwater caused by any excavation
(including trench) or tunnel that does not meet the permitted activity standards or not otherwise
listed is a restricted discretionary activity. The activity does not meet the permitted activity
standards, hence a resource consent will need to be obtained. The matters for discretion for
assessment of the restricted discretionary activity is summarised in Table 5-3.
Table 5-3. E7.8.1 Assessment – Restricted discretionary activities. Matters of discretion for
diversion of groundwater:
Condition

Comment

(a) how the proposal will avoid, remedy or mitigate adverse
effects:

Contained within the GSMCP

(i) on the base flow of rivers and springs;

N/A – No springs or rivers have been identified in proximity to
the works. See Section 4.5.1

(ii) on levels and flows in wetlands;

N/A – No wetlands have been identified in proximity to the
works. See Section 4.5.1

(iii) on lake levels;

N/A – No lakes have been identified in proximity to the works.
See Section 4.5.1

(iv) on existing lawful groundwater takes and diversions;

N/A – there are no registered groundwater users in proximity
to the works. See Section 4.4

(v) on groundwater pressures, levels or flow paths and saline
intrusion;

N/A – groundwater pressures are high (approximately 20 m
amsl with a distance exceeding 600 m to the coast. See
Section 4.5.3

(vi) from ground settlement on existing buildings, structures
and services including roads, pavements, power, gas,
electricity, water mains, sewers and fibre optic cables;

Ground settlement may occur – assessment of settlement is
provided in the Geotechnical Report for Consent and
mitigation measures have been proposed in the attached
GSMCP
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Condition

Comment

(vii) arising from surface flooding including any increase in
frequency or magnitude of flood events;

N/A – Discharge volumes over the life of the excavation will be
very low, reducing to 5 to 10 m3/day after 30 days. See Section
4.3.

(viii) from cumulative effects that may arise from the scale,
location and/or number of groundwater diversions in the
same general area;

These will have likely occurred and have been experienced.

(ix) from the discharge of groundwater containing sediment
or other contaminants;

Managed via consent condition

(x) on any scheduled historic heritage place; and

N/A

(xi) on terrestrial and freshwater ecosystems and habitats.

N/A. See Section 4.5.2

(b) the need for mineral extraction within a Special Purpose Quarry Zone to carry out dewatering or groundwater level
control and diversion and taking of groundwater in the
context of mineral extraction activity.

Not applicable – site is not a quarry operation

(c) monitoring and reporting requirements incorporating, but
not limited to:
(i) the measurement and recording of water levels and
pressures;

Addressed in accompany GSMCP

(ii) the measurement and recording of the settlement of the
ground, buildings, structures and services

Addressed in accompany GSMCP

iii) the measurement and recording of the movement of any
retaining walls constructed as part of the excavation or trench;
and

Addressed in accompany GSMCP

(iv) requiring the repair, as soon as practicable and at the cost
of the consent holder, of any distress to buildings, structures or
services caused by the groundwater diversion.

Addressed in accompany GSMCP

(d) the duration of the consent and the timing and nature of
reviews of consent conditions;

To be confirmed with AC as part of consent conditions

(e) the requirement for and conditions of a financial
contribution and/or bond; and

To be confirmed

(f) the requirement for a monitoring and contingency plan or
contingency and remedial action plan.

Provided

5.2 Rule Assessment Conclusion
A rule assessment has been undertaken to determine the activity status of dewatering for
basement excavation at 65 Federal Street, Auckland. This assessment has concluded that the
activity is restricted discretionary under Rule 7.8.1 (6) and therefore requires consent and an
accompanying Groundwater and Settlement Management Contingency Plan (GSMCP).

6 Conclusion
Drawdown effects due to basement dewatering have been assessed with some sensitivity of the
hydraulic conductivity parameter. Drawdown effects of less than 0.2 m beyond approximately 17
m from the excavation boundary to 23 m for anisotropy in residual soils. These drawdowns are
considered to be conservative and are likely to be less in real world conditions as the modelling
software used has negated difference in water head between the two layers and associated
leakage effects. Given these drawdown extents and the nature of the surrounding environment,
effects on neighbouring bores, surface water features and changes in the saltwater/freshwater
groundwater interface are likely to be small.
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Appendix A
Excavation and Construction
Method (Federal Street
Residences: Assessment of
Dewatering and Settlement
Effects)

STAGE 01:
INSTALL RETENTION PILES & FOUNDATION PILES (2 RIGS)
(52x PILES)

A

SP

B

B

SP

A

SCALE: 43.2641mm = 8.65m

A

B

C

D

8

7

6

5

4

3

2

1

LEVEL 08

LEVEL 07

LEVEL 06

LEVEL 05

LEVEL 04

LEVEL 03

LEVEL 02

LEVEL 01

LEVEL 00
(GROUND)

BASEMENT 1

BASEMENT 2
(LIFT PITS)

Basement 1 and 2
need to be 1.o m
lower
SCALE: 82.5391mm = 2.8m

SCALE: 17.6968mm = 6.0m

N

Appendix B
Geotechnical Drill Logs
(Federal Street Residences:
Assessment of Dewatering
and Settlement Effects)

Borehole No. BH01-21
Project:

Federal St Piezometers

Coordinates: Not established

Client:

Greenstone Group

Ref. Grid:

n/a

Depth: 12.27 m

R.L.:

Not established

Inclination: Vertical

Project No.: 1-43855.V6

65 Federal St

HQ

80

HQ

75

HQ

75

HQ

90

HQ

83

INSTALLATION
DETAILS

0

BASE OF HOLE
& WATER LEVEL

HQ

CASING

DEFECTS / NOTES
/ OTHER TESTS

DRILLING
METHOD

degrees
90

DRILLING

RQD (%)

SPT BLOW
COUNTS OR
SHEAR VALUE

SPT 'N' VALUE

GRAPHIC LOG

0

TCR (%)

Clayey SILT; light grey mottled orange. Stiff,
moist, moderate plasticity.
2.4 - 2.5 m: CORE LOSS (0.1 m).
Clayey SILT; light grey mottled orange. Stiff,
moist, moderate plasticity.
Clayey SILT; light brownish grey streaked
orange (FeO staining). Firm, moist, moderate
plasticity.
Clayey SILT; light brownish grey streaked
orange (FeO staining). Firm, moist, moderate
plasticity; bedded, thin, sub-horizontal.
-INTERBEDDED WITHSilty SAND; dark orange. "Loosely packed", wet,
uniformly graded; sand is fine; bedded, thin,
sub-horizontal.
Silty SAND; dark grey. "Loosely packed", wet,
uniformly graded; sand is fine.
SAND, minor silt; dark grey. "Medium dense",
wet, uniformly graded; sand is fine; bedded, thin
to moderately thick, sub-horizontal. [Moderately
weathered, fine SANDSTONE. Extremely weak,
very weakly cemented] (80%)
-INTERBEDDED WITHClayey SILT; dark grey. Very stiff, moist, low
plasticity on remolding with water; bedded, thin,
sub-horizontal. [Moderately weathered
SILTSTONE. Extremely weak] (20%)
Slightly weathered, dark grey fine SANDSTONE.
Extremely weak, weakly cemented; bedded, thin
to moderately thick, sub-horizontal. Breaks into a
clean sand under strong finger pressure.
(Recovered as SAND, trace silt. "Densely
packed, wet, uniformly graded;
5.33 - 5.36 m: CORE LOSS (0.03 m).
Slightly weathered, dark grey fine SANDSTONE.
Extremely weak, weakly cemented; bedded, thin
to moderately thick, sub-horizontal. Breaks into a
clean sand under strong finger pressure.
(Recovered as SAND, trace silt. "Densely
packed, wet, uniformly graded; sand is fine).
-INTERBEDDED WITHSlightly weathered, dark grey SILTSTONE. Very
weak; bedded, thin to moderately thin.

DEFECT
DIP

SAMPLE TYPE

0.0 - 0.1 m: Dia-tube through concrete.
Sandy GRAVEL, minor silt; dark grey speckled
brown and red. "Densely packed", saturated,
well graded; gravel is fine to medium,
sub-rounded to angular basalt, scoria and brick;
sand is fine to coarse, sub-rounded to angular.
0.5 - 0.6 m: CORE LOSS (0.1 m).
Silty CLAY; light orange mottled light grey
streaked brown. Stiff, moist, moderate plasticity.
0.9 - 1.0 m: CORE LOSS (0.1 m).
Concrete with aggregate, intermixed with silty
CLAY. The majority of the clay has washed
away. Driller reports going through soft patches
through the run.
1.3 - 1.4 m: CORE LOSS (0.1 m).
1.4 - 1.45 m: CORE LOSS (0.05 m).
Silty CLAY; light grey mottled orange. Stiff,
moist, moderate plasticity.

DEPTH (m)

MAIN DESCRIPTION
/ DETAIL DESCRIPTION

R.L. (m)

DRAFT

CORE

1

CW

2

CW
HQ 100

3

HW
HQ 100

HQ 100

4
EW MW

HQ 100

HQ 100

5

J80

VW
SW
EW
VW
VW

5.15m - J, 80°, SM,
UN

EW

6

VW
EW
VW
EW
VW
EW

7

HQ

94

HQ 100

32

6.05m - DD
6.15m - DD

HQ 100

72

6.34m - DD
6.36m - DD
6.50-7.00m - DD x 4.
Spin marks evident.

HQ 100

36

HQ 100

20

HQ 100

0

HQ 100

26

HQ 100

22

HQ 100

0

HQ 100

0

HQ Size, Triple Tube, Wireline Rotary Coring
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FILL

GEOLOGY

TESTS

ROCK
WEATHERING
ROCK
DEFECT SPACING

Datum:

ROCK STRENGTH

Location:

VW

EW
VW
EW SW

8

VW
EW
VW
EW

9

VW
EW
VW

J80

EW
VW
EW
VW
EW

9.00m - J, 80°, RO,
UN

VW
EW

Notes:

Started:

24/11/2021

Drilling Co.: Drillforce NZ
Logged by:

RVD

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4

Finished:

25/11/2021

Drilling Rig: Portable-rig
Checked by:

Sheet 1 of 5

Borehole No. BH01-21
Project:

Federal St Piezometers

Coordinates: Not established

Client:

Greenstone Group

Ref. Grid:

n/a

Depth: 12.27 m

R.L.:

Not established

Inclination: Vertical

Project No.: 1-43855.V6

65 Federal St

EW SW
VW

10.4 - 10.5 m: CORE LOSS (0.1 m).
Slightly weathered, interbedded SANDSTONE
and SILTSTONE as above.

J89

10.25m - J, 89°, RO,
UN

EW

11

HQ 100

0

HQ

90

50

HQ 100

80

VW

VW SW

12

HQ 100 100

INSTALLATION
DETAILS

0

BASE OF HOLE
& WATER LEVEL

80

SW
EW

11.3 - 11.4 m: CORE LOSS (0.1 m).
Slightly weathered, dark grey fine SANDSTONE.
Very weak, moderately cemented; bedded, thin
to moderately thick, sub-horizontal.
-INTERBEDDED WITHSlightly weathered, dark grey SILTSTONE. Very
weak; bedded, thin to moderately thin.

HQ

CASING

DEFECTS / NOTES
/ OTHER TESTS

DRILLING
METHOD

degrees
90

HQ Size, Triple Tube, Wireline Rotary Coring

0

RQD (%)

DEFECT
DIP

DRILLING

TCR (%)

SPT BLOW
COUNTS OR
SHEAR VALUE

SPT 'N' VALUE

GRAPHIC LOG

DEPTH (m)

MAIN DESCRIPTION
/ DETAIL DESCRIPTION

R.L. (m)

DRAFT

CORE
SAMPLE TYPE

EAST COAST BAYS FORMATION

GEOLOGY

TESTS

ROCK
WEATHERING
ROCK
DEFECT SPACING

Datum:

ROCK STRENGTH

Location:

END OF BOREHOLE AT 12.27m - E.O.H
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14

15

16
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18

19

Notes:

Started:

24/11/2021

Drilling Co.: Drillforce NZ
Logged by:

RVD

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4

Finished:

25/11/2021
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Checked by:
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Borehole No. BH01-21
Project:

Federal St Piezometers
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Greenstone Group

Ref. Grid:

n/a

Depth: 12.27 m

R.L.:
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Inclination: Vertical

Project No.: 1-43855.V6
Location:

65 Federal St

Datum:
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Project:

Federal St Piezometers

Coordinates: Not established
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Greenstone Group

Ref. Grid:

n/a

Depth: 12.27 m

R.L.:
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Inclination: Vertical

Project No.: 1-43855.V6
Location:

65 Federal St

Datum:
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Notes:

Started:
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Drilling Co.: Drillforce NZ
Logged by:

RVD

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
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Borehole No. BH01-21
Project:

Federal St Piezometers

Coordinates: Not established

Client:

Greenstone Group

Ref. Grid:

n/a

Depth: 12.27 m

R.L.:

Not established

Inclination: Vertical

Project No.: 1-43855.V6
Location:

65 Federal St

Datum:
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PHOTOGRAPHS

Notes:

Started:

24/11/2021

Drilling Co.: Drillforce NZ
Logged by:

RVD

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4

Finished:

25/11/2021

Drilling Rig: Portable-rig
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Borehole No. BH02-21
Project:

Federal St Piezometers

Coordinates: Not established

Client:

Greenstone Group

Ref. Grid:

n/a

Depth: 6 m

R.L.:

Not established

Inclination: Vertical

Project No.: 1-43855.V6

65 Federal St

0.0 - 0.1 m: Dia-tube through concrete.
0.1 - 0.35 m: CORE LOSS (0.15 m).
Gravelly SAND, minor silt; dark grey, black, red,
orange. "Densely packed", wet, well graded;
sand is fine to course; gravel is fine to medium,
sub angular to sub- rounded basalt, scoria,
greywacke, brick, wood, concrete.
Silty CLAY, light greenish grey mottled orange.
Firm, moist, moderate plasticity.

0

HQ

38

INSTALLATION
DETAILS

HQ

BASE OF HOLE
& WATER LEVEL

DEFECTS / NOTES
/ OTHER TESTS

CASING

degrees
90

DRILLING
METHOD

0

DRILLING

RQD (%)

DEFECT
DIP

TCR (%)

SPT BLOW
COUNTS OR
SHEAR VALUE

SPT 'N' VALUE

GRAPHIC LOG

DEPTH (m)

MAIN DESCRIPTION
/ DETAIL DESCRIPTION

R.L. (m)

DRAFT

CORE
SAMPLE TYPE

FILL

GEOLOGY

TESTS

ROCK
WEATHERING
ROCK
DEFECT SPACING

Datum:

ROCK STRENGTH

Location:

HQ 100

1

CW
HQ 100

HQ

70

2
HQ 100

CW

HQ 100
SILT, some clay, trace gravel; light brownish
grey streaked orange and reddish orange. Firm,
moist to wet, low plasticity; gravel is fine, angular
limonite. FeO cementation along relict defects.
SILT, some clay; dark grey. Very stiff, moist, low
plasticity; bedded, thin to moderately thin,
sub-horizontal (95%).
-INTERBEDDED WITHSAND, some silt; dark grey. "Densely packed",
moist, uniformly graded; sand is fine bedded,
thin to moderately thin, sub-horizontal (5%).
3.93 - 4.0 m: CORE LOSS (0.07 m).
SILT, some clay; dark grey. Very stiff, moist, low
plasticity; bedded, thin to moderately thin,
sub-horizontal (40%).
-INTERBEDDED WITHSAND, some silt; dark grey. "Densely packed",
moist, uniformly graded; sand is fine bedded,
thin to moderately thin, sub-horizontal (60%).
4.3 - 4.4 m: CORE LOSS (0.1 m).
SILT, some clay; dark grey. Very stiff, moist, low
plasticity on remolding with water; bedded, thin
to moderately thin, sub-horizontal [Moderately
weathered SILTSTONE. Extremely weak] (50%).
-INTERBEDDED WITHSAND, minor silt; dark grey. "Densely packed",
moist, uniformly graded; sand is fine bedded,
thin to moderately thin, sub-horizontal
[Moderately weathered fine SANDSTONE.
Extremely weak, very weakly cemented] (50%).
END OF BOREHOLE AT 6m - E.O.H

3
HQ 100
HW
HQ

86

HQ

80

4
HW

HQ Size, Triple Tube, Wireline Rotary Coring
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1.5 - 1.65 m: CORE LOSS (0.15 m).
Disturbed as removed from splits. Recovered
as: Clayey SILT, light grey mottled orange. Soft
to firm, wet, moderate plasticity.
Clayey SILT; mottled light grey and orange,
speckled dark orange. Stiff, moist, moderate
plasticity.

HQ 100

5
EW MW

HQ 100

HQ 100

6

7

8

9

Notes:

Started:

26/11/2021

Drilling Co.: Drillforce NZ
Logged by:
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PHOTOGRAPHS

Notes:

Started:

26/11/2021

Drilling Co.: Drillforce NZ
Logged by:

RVD

Logged in accordance with NZ Geotechnical Society Guidelines (2005). See attached key sheet for explanation of symbols.
Scale 1:50 @ A4

Finished:

26/11/2021

Drilling Rig: Portable-rig
Checked by:
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