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1

Executive Summary

1.1

The Bothamley Park Trunk Sewer upgrade is one of the three bulk infrastructure projects in eastern
Porirua that have been approved as a referred project under the COVID-19 Recovery (Fast-track
Consenting) Act 2020. This dewatering assessment report has been prepared to support the Fast
Track consent application for the Bothamley Park Trunk Sewer Upgrade.

1.2

The project includes construction of approximately 3.3km of new sewer to replace the existing sewers,
providing additional capacity and resilience to the system. The work is proposed to be undertaken in
several stages. This assessment has been prepared for Stage 1, which involves construction of
approximately 2.4km of new sewer from west of SH59 (formerly SH1) to northeast of Bellona Place
(near 83 Castor Crescent). Stage 1 will be consented under the Fast Track Consenting Act, except for
the crossing under SH59 (section 1A), which will be consented under the Resource Management Act
and the works along Champion Street (section 1C), which are a permitted activity.

1.3

The assessment of effects from dewatering for Stage 1 of the Bothamley Park Trunk Sewer indicates
that the risk of potential groundwater and settlement effects due to its construction is considered to be
low.

1.4

The only exceptions, recommended for additional analysis once the detailed design and construction
methodology is finalised, are the open trench excavations in Section 1B. These open trench
excavations have invert levels that could potentially extend into the groundwater table. Hence,
groundwater seepage at the excavation could take place and this could induce drawdown away from
the excavation.

1.5

The assessment presented herein indicates that that any potential dewatering effects in Section 1B
can be managed such that the risk of adverse impacts on assets (e.g., SH59, existing water and
sewage lines, Champion St etc) is very low. However, it is recommended that a quantitative analysis
is undertaken for Section 1B, once the detailed design is finalised and the final construction
methodology agreed, to confirm this and to confirm that no further mitigation is required. It is also
noted that detailed design and engineering approval for the works will need to be submitted to both
Porirua City Council and Wellington Water for acceptance.

1.6

It is recommended that the above quantitative analysis be included as a condition of the consent.

1.7

Preparation of a Groundwater Monitoring and Contingency Plan (GMCP) is also recommended as a
condition of the consent. The GMCP would be included in the Construction Environmental
Management Plan (CEMP) and submitted for approval ahead of the commencement of excavation
works.

1.8

The GMCP will set out the monitoring that is to be carried out ahead of, and during the works, as well
as contingency measures if trigger levels are reached. The objective of the GMCP is to monitor assets
and third-party buildings so that any residual risk of settlement is adequately controlled.
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2

Introduction

2.1 Project Description
2.1.1 The Eastern Porirua Development Project was announced by the Prime Minister in November 2018. It
is proposed to replace 2,000 existing state homes with approximately 2,300 new state homes and
1,500 new market/affordable homes over a 20-25-year period. The project is being delivered by Te
Aranga Alliance. The project provides an opportunity to address the increasing housing demand
issues in New Zealand.
2.1.2 The Bothamley Park Trunk Sewer upgrade is one of the three bulk infrastructure projects in Eastern
Porirua that have been approved as a referred project under the COVID-19 Recovery (Fast-track
Consenting) Act 2020. This dewatering assessment report has been prepared to support the Fast
Track consent application for the trunk sewer upgrade works.
2.1.3 The project includes construction of approximately 3.3km of new sewer to replace the existing sewers,
providing additional capacity and resilience to the system. The work is proposed to be undertaken in
several stages (Figure 1):
Stage 1; covering the pipe alignment from west of SH59 (formerly SH1) to northeast of Bellona
Place (near 83 Castor Crescent), which will be consented under the Fast Track Consenting Act,
except for the crossing under SH59, which will be consented under the Resource Management Act
and the works along Champion Street, which are a permitted activity
● Stage 2; covering the pipe alignment from northeast of Bellona Place (near 83 Castor Crescent) to
east of the Congregational Christian Church of Samoa (111 Castor Crescent), which will be
consented under the Resource Management Act
● Stage 3; covering the pipe alignment from east of the Congregational Christian Church of Samoa
(111 Castor Crescent) south to Warspite Avenue, which will be consented under the Resource
Management Act, and
● Future stages may involve renewals of more minor pipes within the park.
●

2.1.4 This Groundwater Assessment covers Stage 1 of the Bothamley Park Trunk Sewer in support of the
Fast Track consent application.
2.1.5 For the purpose of describing the alignment and the construction methodology, the alignment was
initially split into 8 sections (1A, 1B, 1C, 1D, 1E, 1F, 1G, 1H) as indicated by the white labels on
Figure 1.
2.1.6 For the purposes of referring to individual sub sections described in this dewatering assessment, the
alignment was further subdivided into 10 subsections (1B-1, 1B-2, 1B-3, 1B-4, 1D, 1E, 1F, 1G, 1H-1,
1H-2) as indicated by the black letters in Figure 1 below. Sections 1A and 1C are not included in this
assessment as they relate to works outside of the Fast Track consent.
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Figure 1. Stage 1 pipeline alignment. Construction Methodology subdivisions 1A – 1H (white labels), Groundwater Assessment sections (black letters) 1B-1 to 1H-2.
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2.2 Report Scope
2.2.1 This report presents a dewatering assessment of the infrastructure works associated with the
Bothamley Park Trunk Sewer Upgrade. The majority of Stage 1 of this project is being consented
under the COVID-19 Recovery (Fast-track Consenting) Act 2020. Schedule 9 of the Covid-19
Recovery (Fast Track Consenting) Referred Projects Order 2020 states that an assessment of any
adverse effects from dewatering is to be submitted as part of the consent application.
2.2.2 This dewatering assessment report only covers sections of the sewer covered by the fast-track
application. Table 1 presents the Bothamley Park project sections for the whole of Stage 1. Sections
1A and 1C are not part of the Fast-track consent and are not covered in this assessment. The
remaining sections in Table 1 are all part of the Fast-track consent and are covered in this dewatering
assessment.
Table 1. Bothamley Park sewer sections

Project section

Subsection

Description

1A (SH59 Crossing)

1A

Not part of this fast-track application

1B (SH59 to Champion St)

1B-1

Open Trench Excavation

1B-2

Horizontal Directional Drilling (HDD)

1B-3

Open Trench Excavation

1B-4

Open Trench Excavation, Stream crossing under
Kenepuru Stream

1C (Champion St and Thompson
Grove)

1C

Not part of this fast-track application

1D (Champion St to York Place)

1D

Open Trench

1E (York Place)

1E

HDD

1F (Lincoln Grove)

1F

Open Trench

1G (Lincoln Grove to Cannons
Creek Park)

1G

HDD

1H (Cannons Creek northern
connection)

1H-1

Open Trench

1H (Cannons Creek to Castor
Crescent)

1H-2

HDD

2.2.3 The potential effects considered in this assessment include:
An assessment of potential seepage and drawdown associated with open trench excavations; and
● An assessment of the risks associated with potential groundwater drawdown e.g., consolidation
settlement, stream depletion/ diversion
●

2.2.4 Where the effects of consolidation settlement could occur at the same time as mechanical movements
(e.g., due to retaining wall relaxation, trench excavation or micro-tunnelling) then it is appropriate to
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consider cumulative settlement. A high-level assessment of risk associated with mechanical
movement is also provided here.
2.2.5 In addition, this assessment includes recommendations for mitigation measures to minimise
excavation seepage and potential drawdown, as well as monitoring recommendations. These
recommendations can be used as the basis for consent conditions to limit the risk of effects to that
presented here.

3

Site description

3.1

The existing Bothamley Park Trunk Sewer is located in eastern Porirua, collecting wastewater from
Ascot Park, Waitangirua, Cannons Creek, Rānui and parts of Aotea. It generally runs from east to
west through Bothamley Park. Throughout Bothamley Park, the sewer is located adjacent to Kenepuru
Stream, and the existing pipe crosses the stream about 21 times. The terrain along Bothamley Park is
generally characterised by narrow valleys and steep banks in the east, gradually easing to a more
open landscape to the west (seaward).

3.2

The proposed Bothamley Park Trunk Sewer Upgrade is expected to be undertaken in several stages.
Stage 1 includes the construction of approximately 2.4km of trunk sewer, with the pipe invert
decreasing from about 30mRL at the eastern end of Stage 1 to about -0.3mRL at the eastern end
of the SH59 crossing. From the eastern end of SH59 (north of Mepham Place) the pipe is proposed
to cross below SH59, joining the existing wastewater network north of the Porirua Railway Station
carpark (finishing at a pipe invert level of about -0.5mRL).
● Stage 2 and 3 extend east of Stage 1 for approximately 1.1km. The pipe invert level starts at
approximately 70mRL at the upstream end and falls to approximately 30mRL, where Stage 2 will
connect to Stage 1.
●

4

Geological Setting

4.1 Mapped Geology
4.1.1 The published geology indicates that the proposed Bothamley Park Trunk Sewer alignment is
underlain predominantly by Late Triassic to Early Jurassic aged Rakaia Terrane greywacke rock, with
younger alluvium infilling valleys (Begg and Mazengarb, 1996; Begg and Johnston, 2000).
4.1.2 Rakaia terrane greywacke consists of variably weathered sandstone, interbedded with varying
amounts of argillite. It is extensively faulted, tilted and folded, commonly with very closely spaced
joints.
4.1.3 Quaternary alluvium, deposited by the Kenepuru Stream, is expected to increase in thickness toward
the lower (western) part of the pipeline alignment, where the Kenepuru streambed approaches sea
level.
4.1.4 At the SH59 crossing, the published geology indicates that the western half of the crossing is
underlain by Holocene beach deposits, and the eastern half of the crossing is underlain by Holocene
alluvium (Begg and Mazengarb, 1996; Begg and Johnston, 2000). Rakaia terrane greywacke rock is
mapped to outcrop in the hill immediately east of the highway.
4.1.5 The nearest active faults to site are the Ohariu Fault (400m northwest of the western end of the SH59
crossing) and the Moonshine Fault (about 1.8km east of the eastern end of the Bothamley Park
Sewer). Both faults are strike-slip (dextral) and generally oriented southwest-northeast. An inactive
fault is mapped following the pipe alignment along Champion Street and Bothamley Park. Near the
lower end of the pipe alignment, the fault is oriented west-southwest to east-northeast, before turning
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south-southwest to north-northeast near the northern end of Castor Crescent. Several inactive northnorthwest to south-southeast faults are also mapped to near the pipe alignment (Figure 2).

Figure 2. Mapped geology near Bothamley Park (Begg and Johnston, 2000). The project alignment is represented by
the purple line on the figure.

4.2 Site Investigations
4.2.1 This dewatering assessment has considered the following site-specific sources of data:
●

●
●
●
●

Bothamley Park Trunk Sewer, Geotechnical Factual Report, Te Aranga Alliance, 2 December
2021. Site investigations for Stage 1 commenced on 29 June 2021 and were completed in
November 2021. Investigations for Stage 2 are currently ongoing.
Bothamley Park Trunk Sewer Upgrade, Preliminary Design Report, Te Aranga Alliance, 23
December 2021.
Bothamley Park Trunk Sewer Upgrade Stage 1, Works Description and Construction Methodology,
Te Aranga Alliance, reporting currently in progress.
Bothamley Park Trunk Sewer, Geotechnical Interpretative Report, Te Aranga Alliance, reporting
currently in progress.
Porirua Waste Water Storage Tank Site, Factual Site Investigation Report, Wellington Water, June
2021

4.2.2 In addition, a site walkover to inform this dewatering assessment was carried out on 21 January 2022
by the report author. During this visit the project sections in Table 1 were assessed in relation to
potential seepage and drawdown due to the proposed works. Also, stream flow calculations by
Andrew Hay (Te Aranga Alliance Infrastructure Engineer) have been used in this report (email comm).

4.3 Expected Geological Profile
4.3.1 The geological profile throughout the sewer upgrade alignment is characterised by the following units:
●

Fill material. The fill encountered along the alignment is generally associated either with
construction of the highway (section 1A and 1B-1), or earthworks completed in the 1950s-1960s as
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part of the development of eastern Porirua (including infilling of gullies, e.g., in sections 1E and
1H).
4.3.2 In sections 1B to 1H-2 the fill generally consists of silt and gravel, with some sands. The fill can be up
to 3 m thick in the western section of the alignment (section 1B-1, excluding section 1A), and generally
has an anticipated thickness of 0.5 to 2.9 m in eastern sections of the alignment. The maximum fill
depth in some infilled gullies is unknown (e.g., in the middle of section 1H-2, by Bellona Place).
Quaternary Alluvium. This unit comprises silts of varying plasticity, as well as granular sediments
(gravel and sands). The sediments have varying organic contents. The Quaternary Alluvium is
variable in thickness, with the thickness generally increasing toward the west, reaching a maximum
thickness of about 8-9m at the SH59 crossing (stage 1A).
● Rakaia Terrane. The Rakaia Terrane bedrock underlies the Quaternary alluvium, and this consists
of weathered, heavily jointed greywacke and argillite. The elevation of the Rakaia Terrane upper
contact is highly variable. However, in general, the Rakaia terrane tends to occur at depths of
about -7mRL in western parts (section 1B) of the alignment, and at higher elevations as the
alignment approaches the east (e.g., at 11mRL in section 1E, 18mRL in section 1G, and 21mRL in
section 1H).
●

4.3.3 A more detailed geological description is provided for each section of the alignment in the
Geotechnical Interpretive Report produced by Te Aranga Alliance.

5

Hydrogeology setting

5.1 Hydrogeologic units
5.1.1 Investigation bores along the sewer alignment were drilled by Te Aranga Alliance in 2021 (please refer
to the Geotechnical Factual Report). In general, these investigation bores were drilled in close
proximity (within a few meters) from Kenepuru Stream, and the logs for these bores show the
presence of fill material at the surface followed by Quaternary alluvium, underlain by greywacke
(Rakaia Terrane) rock (see section 4.3). Although these units do not hold significant aquifers of
importance, they do contain saturated water flowing towards Kenepuru Stream, at the bottom of the
valley (Section 5.3).
5.1.2 Fill material tends to be present in former gullies within the project area. It is thought that this fill
material is associated with development that took place in the area in the 1950s-1960s. The fill
material generally contains fine soils along with some granular material with a certain degree of
heterogeneity. Thus, some groundwater could occur in this unit as throughflow discharging towards
Kenepuru Stream as well as perched water in certain areas along the alignment.
5.1.3 The Quaternary Alluvium along the sewer alignment mainly consists of silt material with fine to
medium sand. In addition, some gravel units were encountered below the silty material at some
locations. This unit tends to be associated with river processes along the banks of the Kenepuru
Stream. The water level in piezometers completed within this unit along the alignment typically ranges
between 3 and 7m below ground level. The groundwater level in this unit is generally at or slightly
above stream level in normal weather conditions.
5.1.4 The Rakaia Terrane unit holds groundwater within its joints (primary permeability) and to a lesser
degree within the pore matrix (secondary permeability). Groundwater levels within this unit are
generally between 3 and 18m below ground level. Artesian conditions are not the norm in this unit,
but two bores completed within the Rakaia Terrane (e.g., 21BH09 and 21BH09b drilled at the bottom
of in-filled gullies) have registered artesian conditions. It is thought that these in-filled gullies have
created a preferential flow pathway for some joints within the greywacke material.
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5.2 Groundwater Levels
5.2.1 Previous historic investigations (BH_97153 and BH_97154 on Champion Street and Windley Street)
have suggested that groundwater at the western end of site could be relatively shallow, ~1.5 metres
Below Ground Level (mBGL) in proximity of the Kenepuru Stream bed, with levels expected to be
controlled by discharge to the stream.
5.2.2 The recent site investigation (Te Aranga Alliance, 2021) included the installation of 9 Vibrating Wire
Piezometers (VWP) in selected piezometers along the alignment. Piezometer locations are presented
in Appendix A.
5.2.3 Table 2 presents a summary of the data recorded by VWP. Figure 3 - Figure 5 show hydrographs for
these piezometers (November 2021 to January 2022), plotted against rainfall recorded from a weather
station at Elsdon Park. Each figure represents piezometers completed within each of the
hydrogeologic units.
5.2.4 These figures show that, in general, groundwater level is not particularly sensitive to short term
precipitation, though a small rise in response to rainfall can be seen in 21BH01, 21BH03, 21BH08A,
and 21BH20. Bores 21BH01 and 21BH20 are completed within Quaternary Alluvium (Figure 4) at
shallow depths so this response is expected. Bores 21BH03 and 21BH08A are completed within the
Rakaia Terrane (Figure 3) greywacke but are completed at shallow depths (hence the response).
5.2.5 It is noted that the groundwater level data graphed in the figures and presented in Table 2 represents
the summer period or seasonal low. This is an appropriate basis for any subsequent drawdowninduced settlement analysis; however some seasonal range should be expected and higher
groundwater levels are possible during periods of seasonally higher rainfall.
Table 2. Project piezometers with data from vibrating wire piezometers (November 2021 - January 2022)

Piezometer

Ground
level

Groundwater level

Soil Description

Geologic Unit

mRL

Min
depth

Max
depth

Ave

From

To

21BH01

5.6

4.4

5.3

5.0

4.50

5.50

Loose fine sandy silt

Quaternary
Alluvium

21BH03

4.5

3.1

3.7

3.5

4.9

4.9

Greywacke

Rakaia Terrane

21BH04
Shallow

31.8

-4.2

-2.3

-3.0

3.9

3.9

Greywacke

Rakaia Terrane

21BH04
Deep

31.8

17.7

17.8

17.8

24.9

24.9

Greywacke

Rakaia Terrane

21BH05

15.1

2.3

2.8

2.6

3.5

3.5

Silt

Quaternary
Alluvium

21BH07

22.7

3.5

4.8

4.0

4.9

4.9

Greywacke

Rakaia Terrane

21BH19

5.1

5.6

6.4

6.2

5.7

5.7

Stiff silt

Quaternary
Alluvium

21BH20

5.3

6.1

7.1

6.9

6.8

6.8

Very Stiff, silt

Quaternary
Alluvium

21BH21

5.5

3.3

3.6

3.5

5.8

5.8

Fine to medium sand

Quaternary
Alluvium

21BH34
shallow

43.7

10.5

12.0

11.3

15

15

Argillite

Rakaia Terrane

21BH08A

28.7

3.2

4.6

4.0

6

6

Argillite

Rakaia Terrane

(mBGL)

Screen Levels
(mBGL)

Bothamley Park Trunk Sewer Upgrade Stage 1 | 3324273-1482920099-6898 | 14/03/2022 | 8

Sensitivity: General
| Hydrogeology setting |

Piezometer

Ground
level

Groundwater level

Screen Levels
(mBGL)

Soil Description

Geologic Unit

21BH08B

28.1

3.2

3.5

3.3

4.5

4.5

Greywacke

Rakaia Terrane

21BH09

30.9

6.6

7.4

7.1

6

6

Argillite

Rakaia Terrane

21BH09B

30.8

3.9

4.5

4.1

4

4

Greywacke

Rakaia Terrane

21BH10

30.2

2.3

3.7

3.1

3.3

3.3

Greywacke

Rakaia Terrane

21BH17

3.9

3.4

4.6

4.0

0.9

0.9

Firm, fine to coarse
gravelly silt

Fill

21BH11
Shallow

44.8

5.4

7.6

6.6

7

7

Greywacke

Rakaia Terrane

21BH11
Deep

44.8

21.4

23.9

22.9

23.5

23.5

Argillite

Rakaia Terrane

WSPBH14

3.8

3.2

3.2

3.2

3

6

Sandy silt

Quaternary
Alluvium

WSPBH16

2.8

0.8

0.8

0.8

2.3

6.8

Sand

Quaternary
Alluvium

(mBGL)

Figure 3. Hydrographs for project piezometers, completed within the Rakaia Terrane, with groundwater level data (VWP)
plotted against daily rainfall.

Bothamley Park Trunk Sewer Upgrade Stage 1 | 3324273-1482920099-6898 | 14/03/2022 | 9

Sensitivity: General
| Hydrogeology setting |

Figure 4. Hydrographs for project piezometers, completed within the Quaternary Alluvium, with groundwater level data
(VWP) plotted against daily rainfall.

Figure 5. Hydrograph for 21BH17, completed in fill material. The vibrating wire piezometer data is plotted against rainfall.
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5.3 Surface Water Bodies
5.3.1 The lower parts of the Kenepuru Stream catchment are urbanised, and the upper parts of the
catchment are in pasture or bush. The majority of the urban catchment is piped, with the piped
network discharging into Kenepuru Stream which runs through Bothamley park from east to west and
discharges into Porirua Stream to the west of SH59.
5.3.2 There are no flow gauges along Kenepuru Stream, so no flow data is available. A high-level estimate
of the stream flow is between 100 and 500 L/s under dry weather conditions 1 and 9,000 L/s when the
bank is full2. Tidal influence from the Porirua Harbour through Porirua Stream extends to the lower
reach of Kenepuru Stream. The tidal influence comes to approximately 50m west of SH59.
5.3.3 Kenepuru Stream has been identified as a significant waterway within a Landscape Protection Area in
Porirua City Council’s Operative District Plan. It is also identified as a Significant Natural Area in the
Proposed District Plan. Bothamley Park runs along the Kenepuru Stream and provides an integral part
of the ecological corridor stretching from Belmont Regional Park and the Hutt Valley through to Porirua
Harbour. The Landscape Protection Area and Significant Natural Area in Bothamley Park have been
established to protect the riparian values and to promote healthy water and streamside functioning of
Kenepuru Stream and its tributaries.

5.4 Hydraulic Parameters
5.4.1 Falling Head Tests (FHT) carried out on selected bores at the SH59 crossing indicate a hydraulic
conductivity value in the order of 10-6 to 10-7 m/s for silt and sand materials within the Quaternary
Alluvium unit.
5.4.2 Rising Head Tests (RHT) were carried out in the eastern part of the alignment at 21BH09 and
21BH09b during drilling (e.g., open hole with drilling in place). The open interval in these tests was in
the Rakaia Terrane. Test results suggest hydraulic conductivity values within the 10 -6 to 10-7 m/s
range. These data are described in more detail in the Geotechnical Interpretive Report by Te Aranga
Alliance (2022). These values are within the range expected based on previous experience and
literature review.
5.4.3 No other site-specific testing on completed piezometers is available for the fill or Rakaia Terrane
however the following general assumptions can be made:
Fill: The variable nature of the fill material means that hydraulic conductivity within this unit could
also vary. As the matrix is generally fine, this unit is expected to be of typically low hydraulic
conductivity however, where coarser fill is present, there may be zones with locally higher hydraulic
conductivity values.
● Rakaia Terrane: This unit generally has a low hydraulic conductivity value. However, local
permeability will be dependent on the nature (openness, extent, and interconnectivity) of jointing.
As in the case of the fill material, higher conductivity values may occur at a localised level in some
areas.
●

5.5 Conceptual Model
5.5.1 Groundwater in the project area is controlled by rainfall which infiltrates into shallow units discharging
into Kenepuru Stream. The stream is at the base of a valley delineated by areas of high elevation in
the suburbs of Ranui, Aotea, Cannons Creek, Baxters Knob, and Waitangirua. Rainfall on areas of

1

Calculated using Manning’s equation, based on an observed depth of approximately 200mm during dry weather flow at a selected representative

cross-section just upstream of the park entrance from Champion Street
2

Calculated using Manning’s equation, based on a selected representative cross-section just upstream of the park entrance from Champion Street
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high elevation within the catchment will discharge mainly as surface runoff towards Kenepuru stream.
Therefore, Kenepuru Stream will be fed mainly by its tributaries, including the piped urban stormwater
network, and small creeks discharging surface runoff directly into the stream.
5.5.2 A portion of rainfall will infiltrate through the surface and will flow through fill material and Quaternary
Alluvium sediments directly into Kenepuru Stream (throughflow). As these materials have a low to
moderate hydraulic conductivity, it is not expected that this will be the primary recharge process
affecting Kenepuru Stream with surface runoff being the main source of baseflow (not groundwater). It
is expected that material heterogeneity will create some pockets and preferential pathways within
these shallow units as groundwater discharges towards Kenepuru Stream.
5.5.3 Fill and Quaternary Alluvium materials provide a slight degree of confinement (acting as a leaky
aquitard in places) to the deeper Rakaia Terrane unit which will receive recharge from shallow units. In
addition, where the Rakaia Terrane unit is close to the surface or where it outcrops, rainfall can
infiltrate directly into this unit.
5.5.4 Groundwater levels near the stream are expected to have similar elevations to the stream level during
dry periods. However, during periods of seasonally higher rainfall, groundwater levels near the stream
could be slightly higher than the stream level, which will promote groundwater discharge towards the
stream.

6

Proposed Works

6.1 Open excavation works
6.1.1 Subsections 1B-1, 1B-3, 1D, 1F, and 1H-1 will be carried out via open excavation i.e., trenching
(Figure 1 and Table 1). The excavation invert level will vary from 1.6 – 6.2m below ground level for
these subsections, and the excavation width will be up to about 1.5m, depending on the pipe diameter
(Table 3). The excavation will be progressively completed along the alignment of the pipeline, with up
to about 50m of trench open at any one time. At any given location, the trench may be open, and if
necessary dewatered, for a period of about 2 weeks. During this period, the pipe will be installed within
the trench, and the trench will then be backfilled with suitable fill material.
Table 3. Project sections with subsections requiring open excavation works

Project section

Subsection

Pipe diameter (mm)

Maximum excavation
invert depth (m below
ground level)

1B (SH59 to Champion St)

1B-1

1200

6.2

1B (SH59 to Champion St)

1B-3

1000

3.3

1D (Champion St to York Place)

1D

900

3.7

1F (Lincoln Grove)

1F

900

1.6

1H (Cannons Creek northern
connection)

1H-1

250

1.8
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6.2 Stream crossing
6.2.1 Subsection 1B-4 consists of a stream crossing, passing below Kenepuru Stream. The stream is about
8m wide at this location and has a normal water depth of about 0.2m. The pipe diameter at this
location will be 1000mm and its invert will be about 1.2m below the stream bed.
6.2.2 This pipe subsection will be carried out via a temporary excavation through the Kenepuru Stream. The
exact methodology for these works is yet to be confirmed. One option is to cut off the stream using a
cofferdam system or similar, to prevent surface water ingress into the excavation works. Surface water
from upstream will be pumped over the excavation works using a surface pump system and
discharged back to the stream immediately down-gradient of the works.
6.2.3 Alternatively, a cofferdam may be formed across half of the stream, allowing the pipe to be
constructed within that cofferdam and the stream to continue flowing around the cofferdam. The
cofferdam would then be removed and installed in the other half of the stream, allowing construction of
the remaining length of pipe.
6.2.4 In addition, any water seeping into the excavation base will be pumped downstream of the cofferdam
area during excavation works.

6.3 Horizontal Directional Drilling
6.3.1 Subsections 1B-2, 1E, 1G, and 1H-2 presented in Table 4, will be carried out using Horizontal
Directional Drilling (HDD). During HDD the pipe is pulled in place after the hole is drilled leaving no
open sections exposed for an extended period of time within the bore (there will be a short period of
time between drilling and pull-back of the product pipe where an open section is exposed). Therefore,
negligible dewatering would be expected as a result of the drilling. This is a trenchless methodology
and does not require significant open excavations apart from minor works to position the rig pit at entry
or exit points.
6.3.2 Three (3) entry / exit pits are required. At subsection 1B-2, the rig will be installed in a pit excavated to
a depth of about 3.8m below ground level in the western side of the entry point. No excavation works
will be required for subsection 1E. Subsection 1G will require a rig pit with an invert level of 4.4m
below ground level in the eastern entry point and subsection 1H-2 will require a rig pit excavation of
about 2.5m below ground level to the west of this subsection.
Table 4. Subsections completed with HDD

Project section

Subsection

Pipe diameter
(mm)

Rig pit invert level (m
below ground level)

1B (SH59 to Champion St)

1B-2

1000

3.8

1E (Champion St to York Place)

1E

900

N/A (Rig located at ground
level)

1G (Lincoln Grove to Cannons Creek
Park)

1G

900

4.4

1H (Cannons Creek northern
connection)

1H-2

900

2.5

Bothamley Park Trunk Sewer Upgrade Stage 1 | 3324273-1482920099-6898 | 14/03/2022 | 13

Sensitivity: General
| Existing Environment |

7

Existing Environment

7.1

This section describes the existing environment in terms of third-party owned assets, natural features
or existing ecosystems that could potentially be affected by dewatering, and which were considered in
the subsequent assessment. Refer to Section 9 for the assessment of potential effects.

7.2 Existing buildings, roads, and services
7.2.1 Features of interest for each subsection are presented in Table 5. Distances from the proposed works
are provided as well as commentary on relative elevation differences which may be relevant to
potential for effects.
7.2.2 For section 1B, SH59 is at a distance of about 10m from the western end of the open excavation
works (measured from SH59 to the western end of 1B-1) and drill rig pit excavation works (measured
from SH59 to the 1B-2 pit) and will require specific consideration. There are also some sewage and
water services at about 6.3m from the rig pit excavation works. However, houses throughout this
section are either too far (80 m distance) or at higher elevations (about 15m difference) and hence are
not expected to be within the zone of potential effects and so do not require any quantitative
consideration.
7.2.3 Subsection 1B-4 (past the stream crossing) comes right to the edge of Champion Street and crosses
the Bothamley Park access road. The existing water line is about 10m from the excavation works at
this location.
7.2.4 For section 1D, there are houses at about 21m from the open excavation works but these sit at a
higher elevation (over 8m difference). For sections 1F, 1G, and 1H houses are at least 50m away from
the excavation or drilling works. Therefore, houses near sections 1D, 1F, 1G, and 1H are not expected
to be impacted by either dewatering or mechanical settlement due to project works.
Table 5. Features of interest such as existing buildings, roads and services.

Section

Subsection

Excavation
type

Maximum
excavation
depth
(mBGL)

1B

1B-1

Open
Trench

6.2

Features of interest

●
●

●

1B-2

HDD

3.8

●

●

1B-3

Open
Trench

3.3

●

SH59 off-ramp located within 9.8m of
western end of section.
Houses within 80m of section, but these are
on the greywacke bluff (15m higher up in
elevation) and so not expected to be in zone
of effects.
Existing water line within 5.3m from the
excavation and crosses the excavation in
one location.
Rig pit excavation within 6.3m of services
(sewer and water) and within 10m from SH59
off-ramp.
Houses (and associated local services) on
greywacke bluff are at least 20m higher in
elevation and so not expected to be in zone
of effects.
Sewer line within 4.8m from the open
excavation
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Section

Subsection

Excavation
type

Maximum
excavation
depth
(mBGL)

Features of interest

●

1B

1B-4

Open
Trench

3.3

●

●

Open
Trench

1D

3.7

●

●

1E

HDD

NA

1F

Open
Trench

1.6

1G

HDD

4.4

1H

1H-2

HDD

2.5

1H

1H-1

Open
Trench

1.8

●

●

●

●

●
●

Houses on greywacke bluff (at elevation that
is 30m higher up) and so not expected to be
in zone of effects.
Subsection 1B-4 comes right to the edge of
Champion Street and crosses an access
track into Bothamley Park.
Existing water line at 10m from the open
excavation where subsection 1B-4 meets
Champion Street.
Nearest houses south of the open trench
excavation works are at a distance of about
21m.
Champion St intersects the open excavation
in the West End, but the excavation is about
85m from the road in general for most of the
alignment.
No drill pit excavations and impacts from
HDD not expected, therefore there are no
features of interest.
Nearest houses are about 50m away to the
southwest and excavation depth is relatively
small. It is likely the excavation will be at or
only slightly below groundwater level, so no
significant drawdown is anticipated at this
location or in the vicinity of the houses.
Houses to the southwest and southeast over
70m away and excavation < 2 m below the
groundwater level hence buildings are not
expected to be within a zone of effects.
Houses to the southwest and southeast over
70m away and excavation < 2 m below the
groundwater level hence buildings are not
expected to be within a zone of effects.
On southern section, same assessment as
per 1G and 1H above.
On northern section, the nearest house is at
least 105m away hence buildings are not
expected to be within a zone of effects.

Grey text indicates the feature is sufficiently far away that it is expected to be outside the zone of any
potential dewatering or mechanical settlement influence

7.3 Groundwater Takes
7.3.1 No groundwater takes have been identified within the project area.

7.4 Kenepuru Stream
7.4.1 Kenepuru Stream runs close to the pipe alignment through several of its sections. Where HDD is used
there is negligible dewatering expected during drilling however specific rig pit excavation at entry/exit
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points could require dewatering. Where the excavation levels of pits or conventionally trenched
sections are below the stream level there is some risk of a short-term depletion / diversion of the
groundwater component of stream baseflow and may require some further consideration. Specific
subsections of Kenepuru Stream identified as features of interest are presented in Table 6.
Table 6. Kenepuru stream sections in close proximity to the sewer alignment

Section

Subsection

Excavation
type

Max
excavation
depth

Stream
level

mBGL

mRL

mRL

Comments

1B

1B-1

Open
Trench

6.2

-0.4

1

Kenepuru Stream within 25 m
to the southwest.

1B

1B-4

Open
Trench
through
stream

3.3

1.73

3

Construction method will be
implemented to temporarily
divert or pump over Kenepuru
Stream, but some dewatering
of the excavation itself may
also be required.

1D

1D

Open
Trench

3.7

8.7

8 -13

The alignment runs
immediately adjacent to
Kenepuru Stream (minimum
distance about 5m), though in
some locations the excavations
may be above the bed level of
the stream.

1F

1F

Open
Trench

1.6

17.5

17-20

Stream at a distance of about
4m from the open trench
excavation, though in some
locations the excavations may
be above the bed level of the
stream.

1G

1G

HDD pit(s)

4.4

19.8

18-21

Stream is at about 25 m to the
northwest, though in some
locations the excavations may
be above the bed level of the
stream.

1H

1H-2

HDD pit(s)

2.5

20.8

21-22

Stream is at about 25 m to the
northwest, though in some
locations the excavations may
be above the bed level of the
stream.
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8

Need for assessment

8.1 Covid-19 recovery fast track consenting
8.1.1 Consents for the Bothamley Park Sewer project are being sought under the COVID-19 Recovery
(Fast-track Consenting) Act 2020. The purpose of this Act is to urgently promote employment to
support New Zealand’s recovery from the economic and social impacts of COVID-19 and to support
the certainty of ongoing investment across New Zealand, while continuing to promote the sustainable
management of natural and physical resources.
8.1.2 The project was approved as a referred project pursuant to the Covid-19 Recovery (Fast track
Consenting) Referred Projects Order 2020 on the 18th of December 2020, and Schedule 9 of the
Order states that an “assessment of any adverse effects from dewatering” is to be submitted as part of
the consent application.

8.2 Wellington Water Global Dewatering Consent
8.2.1 Wellington Water has a global dewatering consent (WGN170366) to support stormwater, sewer, and
bulk water infrastructure within the boundary of Wellington, Lower Hutt, Upper Hutt, and Porirua. This
consent includes:
A water permit to divert and take groundwater for the purpose of dewatering [34868]
● A discharge permit to discharge treated dewatering water to water and to land where it may enter
water including the coastal marine area [34869]
● A land-use consent (bores) to install dewatering spears, construct and maintain bores for
geotechnical and groundwater sampling purposes, and to excavate trenches which intercept
groundwater [34870]
●

8.2.2 Whilst the works considered in this report are not being progressed under the Global Consent, the
approach taken in the global dewatering consent was reviewed and adopted to provide an initial
methodology for identifying potential risks associated with dewatering.
8.2.3 As part of the global consent conditions, a Geotechnical Protocol (condition 8) is required for
certification prior to the commencement of any works. The purpose of this protocol is to outline the
proposed procedures, requirements and standards necessary for managing ground settlement
associated with dewatering. The final protocol shall be updated to include the following information:
“Works must be designed to ensure effects to private property and surrounding infrastructure are
less than minor based on the most up to date information in the opinion of a suitably qualified
geotechnical engineer. If works are predicted to have a minor or more than minor effect to private
property and surrounding infrastructure then work is outside the scope of this consent and a
separate resource consent application will be required.”
● “Site walk over training to enable staff to identify indicators of increased risk for low risk sites”
●

8.2.4 In addition, Wellington Water has issued a Geotechnical Protocol to inform the Global Dewatering
Consent (October, 2017). This protocol includes a flow chart methodology to characterise risk based
on surface soil types and quality. In addition, the protocol has implemented this flow chart as a GIS
assessment resulting in a risk map for the Porirua area.
8.2.5 Critically, the global consent allows for the above detailed assessment (to confirm that effects are less
than minor) to be provided prior to works commencing and once detailed design has been completed.
8.2.6 Detailed design for the Bothamley Park Sewer has not yet been completed and so this Dewatering
Assessment Report is intended to provide a qualitative review of risks, sufficient to demonstrate on
balance that effects are likely to be less than minor, and to identify areas which should be subject to
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confirmation during detailed design, following a similar protocol to that outlined in Wellington Water’s
Global Consent.

8.3 Site qualitative assessment methodology based on Auckland Unitary
Plan
8.3.1 The Global Consent described above provides for a high-level assessment based on pre-defined risk
categories (which are informative for the purpose of this application) but cannot consider site specific
considerations such as proximity of adjacent assets. There are no other Greater Wellington Water
planning documents or guidelines tailored to provide this level of detail when assessing applications.
8.3.2 Chapter E7 of the Auckland Unitary Plan Operative in Part, dated 10 July 2020 (AUP(OP)) sets out
conditions under which the take and diversion of groundwater is considered a Permitted Activity (PA)
in Auckland and by inference is considered to be of low risk.
8.3.3 Whilst these rules are most relevant to Auckland, in the absence of a detailed design they provide a
sound semi-quantitative methodology for assessing the risk of settlement in an urban environment
such as the one for the Bothamley Park Trunk Sewer. Of specific relevance to the proposed works:
Rule E7.6.1.6 provides for a take (volume) of groundwater associated with groundwater level
control.
● Rule E7.6.1.10 provides for the diversion (change in level) of groundwater, including any short-term
changes that might arise from excavation (including trench), or tunnel.
●

9

Groundwater Assessment

9.1 Approach
9.1.1 This dewatering assessment has been carried out using the Wellington Water Global Dewatering
Protocol to assess risk of settlement as an initial step, followed by a more detailed assessment using
the rules of the AUP(OP). Referring to these two methods concurrently establishes a robust method of
assessment in order to meet the requirements of Schedule 9 of the Covid-19 Recovery (Fast track
Consenting) Referred Projects Order 2020. As a result of the findings of this assessment, project
subsections requiring further assessment after detailed design and / or mitigation have also been
identified.

9.2 Wellington Water Global Dewatering Consent
9.2.1 According to the risk level mapping in the Global Dewatering Consent, the Bothamley Park Trunk
Sewer Upgrade project alignment goes through areas mapped as low risk (Figure 6). In addition, at
the start of the alignment (western side), a rig pit excavation will be required immediately south of the
alignment in an area highlighted as posing a moderate risk (western side). Although this assessment
lacks specific local data and is not directly down-scalable, it provides adequate general guidance to
assess the risk level regarding consolidation and settlement.
9.2.2 At a local scale, fill material and Quaternary Alluvium soils are mapped to the south and correlate with
the mapped “Moderate Risk” soils in this area (e.g., mixed alluvials, including gravels with variable silt
and sand overburden, in close proximity to surface water bodies). These soil materials are generally
ubiquitous adjacent to Kenepuru Stream.
9.2.3 At the eastern portion of the project alignment, the risk assessment by Wellington Water indicates Low
Risk soils (e.g., areas with greywacke rock, low risk of alluvium). This is consistent with Rakaia
Terrane greywacke units occurring at high elevations around the Kenepuru Stream catchment. The
rock is expected to be of generally low permeability and incompressible, hence a lower risk of both
surface water depletion and consolidation settlement due to project dewatering.
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9.2.4 There is a ‘High Risk’ area to the west of the stage 1 alignment, but this area is not included in the
fast-track consent process and will be assessed separately.

Figure 6. Porirua Risk Map (Wellington Water, 2017). The sewer alignment (sections 1B-1H) have been overlaid in
yellow colour on the original map to highlight risk areas. The yellow line is only drawn for alignment sections that are part
of the Stage 1 Fast Track consent.

9.3 Groundwater assessment as per AUP
9.3.1 Duration of dewatering
9.3.1.1 The Auckland Unitary Plan rules relating to duration of take are intended to limit the duration of
dewatering such that there is insufficient time for significant drawdown or measurable levels of
consolidation settlement to occur in alluvial soil conditions.
9.3.1.2 A summary of the proposed Bothamley Park Trunk Sewer Upgrade relative to these rules is
provided in Table 7, colour coded to indicate risk (green = very low, orange = low to moderate and red
= high risk).
Table 7. Dewatering or groundwater level control associated with a groundwater diversion permitted under Standard
E7.6.10 (all conditions must be met). The column entitled “Applicability to site” is highlighted using traffic light colours to
show items requiring attention.

Rule

Activity

Applicability to site

E7.6.1.6 (1)

The water take must not
be geothermal water.

There are no indications of geothermal water along the
alignment.

E7.6.1.6 (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.

Peat soils are not present along the sewage alignment, hence
dewatering for up to 30 days at any one location could be
acceptable.
Open Trench excavation works will be completed in 50m
lengths, with any one section open for about 2 weeks.
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Rule

Activity

Applicability to site
Therefore, all open trench sections (subsections a, c, f, h, and
k) and the stream crossing (subsection b) meet the intent of
this clause.
HDD sections (b, g, i, and j) will not result in water seepage /
dewatering.

E7.6.1.6 (3)

The water take must
only occur during
construction.

HDD sections will not result in any seepage during or after
construction.
Open trenches will be backfilled with suitable backfill material
once the trenches are completed. This material will be
reasonably compacted so it is not expected that water will flow
into the GAP material after completion. In any case the only
trench sections with an invert level potentially lower than
groundwater levels are:1B-1, 1B-4, 1D, and 1F.
The same applies for drill rig pits associated with HDD works
however the only drill rig pit subsection which could potentially
be subject to ongoing dewatering if there was poor compaction
and filling would be the one at the eastern portion of
subsection 1G.
Overall, the risk of long-term dewatering is low but detailed
design should specify low permeability backfill and / or trench
stops to prevent the backfill acting as a permanent drainage
path.

9.3.1.3 Overall, the duration of dewatering, particularly for sections in Rakaia Terrane greywacke is likely
to be sufficiently small to limit the risk of adverse effects. Detailed design should consider the need for
low permeability backfill and / or trench stops where trenching is used, and where the invert of the
excavation is below groundwater level.
9.3.2 Scale of dewatering and proximity of potentially affected parties
9.3.2.1 The Auckland Unitary Plan rules relating to diversion are intended to identify where drawdown
might be of a level outside of the typical seasonal range, or at a scale that could result in risk of
consolidation settlement. The rules also consider proximity of assets to identify works that might be
particularly sensitive (i.e., historic buildings) or which might be within a zone where significant
mechanical movement (due to trench wall instability or retaining wall relaxation) could occur.
9.3.2.2 A summary of the proposed Bothamley Park Trunk Sewer Upgrade works relative to these rules is
provide in Table 8, colour coded to indicate risk: green = very low; orange = low to moderate; and red
= high risk.
9.3.2.3 Further commentary is provided in the subsequent sections of this report but in general the
assessment indicates an overall low risk, with need for some specific consideration expected (limited
to sections 1B-1 to 1B-3 only).
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Table 8. E7.6.1.10 Diversion of groundwater caused by any excavation, (including trench) or tunnel (all conditions must be met). The column entitled “Applicability to site” is highlighted using traffic light colours to show items requiring attention.

Rule

(1)

Activity

All of the following activities are exempt from
this standard:
●

●

●
●
●

(2)

Pipes cables or tunnels including
associated structures which are drilled or
thrust and are up to 1.2m in external
diameter
Pipes including associated structures up
to 1.5m in external diameter where a
closed faced or earth pressure balanced
machine is used
Piles up to 1.5m in external diameter
Diversions for no longer than 10 days
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

Any excavation that extends below natural
groundwater level, must not exceed:
1ha in total area; and
● 6m depth below the natural ground level.
●

(3)

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

Applicability to site

Project sections or subsections
1B-1

1B-2

1B-3

1B-4

1D

1E

1F

1G

1H-2

1H-1

Open trench
but < 2
weeks

HDD OK
but pits
may
require
further
check

Open
trench but
< 2 weeks

Open
trench but
< 2 weeks

Open
trench but
< 2 weeks

HDD OK
but pits
may
require
further
check

Open
trench but
< 2 weeks

HDD OK
but pits
may
require
further
check

HDD OK
but pits
may
require
further
check

Open
trench but
< 2 weeks

This rule is intended to identify
excavations of a significant scale,
and hence greater risk of
drawdown effects. The area of
works open at any one time will be
substantially less than 1 ha and
deep excavations are only
proposed in subsection 1B-1

Max depth
6.2 m

The maximum excavation invert depth has been assessed for each of these subsections and is < 6 m.

This rule is intended to identify
locations where drawdown at a
neighbouring property / asset might
be greater than a typical seasonal
range and hence could result in
measurable consolidation
settlement. Where drawdown at the
excavation is < 2 m then it would
be expected to be much less again
at the nearest site boundary and is
not considered further. Most of the
alignment meets this criteria.

Max change
in level 2.9
m.

Drawdown
will be less
than 2m at
the
boundary

This rule is intended to exempt
from further scrutiny activities not
expected to have a significant
dewatering impact such as small
diameter tunnels, short duration
excavations.
This applies to much of the
alignment.
Where it doesn’t apply the further
checks set out below are
undertaken; with the exception of
1B-1 to 1B-3 these also resulted in
an overall low risk.

The closest
boundary to
subsection
1B-1 is at
about 10m
from the
excavation
(SH59).

Drawdown
will be less
than 2m at
the
boundary

Drawdown
will be less
than 2m at
the
boundary

Max
change in
level is
2.1m.
Drawdown
reduces
rapidly so
likely to be
< 2 m at
boundary
that is 19 m
away

Drawdown
will be
less than
2m at the
boundary

Drawdown
will be
less than
2m at the
boundary

Drawdown
will be
less than
2m at the
boundary

Drawdown
will be
less than
2m at the
boundary

Drawdown
will be
less than
2m at the
boundary
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Rule

Activity

Applicability to site

Project sections or subsections
1B-1

(4)

Any structure, excluding sheet piling, that
remains in place for more than 30 days, that
physically impedes the flow of

The intent of this rule is to prevent
damming / diversion of
groundwater.

groundwater through the site must not:

The project excavation works are
expected to fully satisfy this
condition.

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

1B-2

1B-3

1B-4

1D

1E

1F

1G

1H-2

1H-1

Although pipe subsection 1B-1 and section 1D are likely to extend more than 2m below the groundwater level, because of the small
diameter of the pipe and manholes, it is expected that flow will eventually re-establish without significant damming and the intent of this
rule is met.

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

The intent of this rule is to identify
any 3rd party assets within the zone
where any construction effects are
likely to be greatest.

(a) trench or open excavation that extends
below natural groundwater level must be at
least equal to the depth of the excavation.

For open works this is where
separation distance is < 1x
excavation depth (1D). Assets
within this zone may require further
specific assessment.

(b) tunnel or pipe with an external diameter of
0.2 - 1.5m that extends below natural
groundwater level must be 2m or greater; or
(c) a tunnel or pipe with an external diameter
of up to 0.2m that extends below natural
groundwater level has no separation
requirement.
(6)

The distance from the edge of any
excavation that extends below natural
groundwater level, must not be less than:
50m from the Wetland Management
Areas Overlay;
● 10m from a scheduled Historic Heritage
Overlay; or
● 10m from a lawful groundwater take
●

Existing
300mm cast
iron water
line may be
< 1D and in
some
locations
crosses the
works

Existing wastewater lines
are >1D but <2D

Existing
water line is
>1D but
<2D

The distance to any buildings or structures (including the road) is typically
much greater than the depth of the excavation for these project sections

See further commentary in the next
section for areas identified as
orange.

The intent of this rule is to identify
other features (man-made and
natural) or takes that could be more
susceptible to effects. The intent of
this rule is fully met over the project
alignment

There are no known historic buildings in close proximity to the project alignment.
There is a small wetland to the northern side of Kenepuru Stream but this will be about 50m from the open trench excavation. Given
that the wetland is on the opposite site of the stream to the trench, the risk is expected to be low, and the works are not expected to
result in the draining of the wetland. Also, there is an historic mill near the stream crossing and 21TP08 but it is not expected that the
open trench excavation will pose any effects to this site.
There are no groundwater takes in close proximity to the alignment
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10 Assessment of Effects
10.1 A qualitative assessment of effects, building on the work in Section 9 has been carried out to confirm
the overall assessment of low risk of potential effects on assets (e.g., buildings and roads), services
(existing sewage and water pipes), and potential effects on Kenepuru stream.
10.2 The following report sections present the assessment of effects for each one of these categories and
identifies if further specific assessment in detailed design is recommended.

10.3 Risk of Groundwater and Settlement Effects on Adjacent Assets
(Buildings and Roads)
10.3.1 In general, the risk of groundwater and settlement effects throughout the sewer alignment is
considered low owing to the low permeability of the ground, and relatively small magnitude and short
duration of any dewatering. In most instances drawdown at the trench is expected to be < 2 m, and
even less at the site boundary. In some locations works may be above the water table and not
required dewatering, particularly if undertaken in summer months.
10.3.2 However, special attention should be placed to the open trench excavation subsection 1B-1 (to the
west of section 1B), as this subsection is in close proximity to SH59 and drawdown may be > 2 m.
There is no groundwater data in the immediate vicinity of the rig pit excavation in subsection 1B-2;
however, the pit excavation at this location will be 3.8 m below ground level (about 1 mRL) and, given
the proximity to the harbour and tidal nature of the Kenepuru Stream, it is probable that the works will
be below the groundwater level at this location.
10.3.3 Section 1D is generally considered low risk. This is the only other section where drawdown is > 2 m,
however it is only marginally > 2m and is expected to reduce rapidly so there would be negligible
effects to buildings ~21 m away. Also, there is a retaining wall along the entrance driveway into the
Bothamley Park carpark but this wall is about 14m from the excavation edge. Whilst this is outside the
zone of mechanical movement it may still be within a distance where some level of drawdown is
experienced.
10.3.4 If excavation seepage can be effectively controlled during construction, then settlement risk at all
these sites will be low as indicated by Error! Reference source not found.. Only some open trench
excavations (subsections 1B-1, 1B-3, and 1B-4 and 1D) will be subject to this risk but it is expected
that this can be controlled through adequate mitigation measures as part of the engineering approval
and detailed design stage of the project, as described in Section 10.7 below. The same applies for
drill rig pits associated with HDD drilling in the event that high groundwater levels are encountered at
the time of construction (e.g., for the rig pit at 1B-2).
10.3.5 Strict standards / tolerances are not generally available for roads but would be expected to relate to
driver comfort and safety (minimising bumps in the trafficked surface) and preventing any reduction in
the efficiency of surface water drainage. Based on previous experience if total settlement is less than
10 mm and flatter than 1/500 then any further risk assessment can be qualitative, if settlement is likely
to exceed these then the assessment might need to be quantitative. This can be complemented with
adequate monitoring during construction; which we anticipate would be agreed with Waka Kotahi prior
to works commencing.
10.3.6 Once detailed design is complete and construction methodology has been confirmed, a qualitative
analysis for Section 1B should be carried out to confirm the risk assessment presented above remains
correct, or to identify if further mitigation is required to limit the effects to that presented here.
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10.4 Risk of Settlement Effects on Services
10.4.1 The risk of potential settlement on existing services is generally low but Error! Reference source not
found. has identified that special consideration may need to be given to section 1B where services
may be within a zone of potential settlement effects. The specific services are:
300mm cast iron water main at subsection 1B-1. The water line runs in close proximity to the sewer
alignment, crossing it twice.
● Drill rig pit excavation to support HDD drilling for subsection 1B-2 (west). This excavation is in close
proximity to existing sewers and 300mm water main,
● Subsection 1B-3: the existing sewer line is close to the excavation.
● Subsection 1B-4: The open trench excavation terminates adjacent to Champion St.
●

10.4.2 Over some of the sections described above the project works are likely to be at or above the water
table and so negligible dewatering induced settlement is expected; however, given the depth of open
excavations there is some risk of mechanical movement due to relaxation of the side walls. Typically,
the services noted above are beyond the zone where the greatest settlement could occur (i.e., within
1D of the works), but may still be within a zone of measurable movement (separation distance = 2D to
4D).
10.4.3 It is recommended that further analysis is undertaken once the construction method has been
confirmed to confirm the assessment presented here, or to identify if proactive measures as outlined in
Section 10.7 are required to achieve the overall low risk.

10.5 Potential Stream effects
10.5.1 Where open excavations require dewatering to below the stream invert there is some risk of
groundwater throughflow being diverted away from the stream, which could in turn result in some loss
of baseflow component.
10.5.2 Even if some loss of baseflow from the stream into the excavation does take place, the flow rate
through Kenepuru Stream is estimated to be between 100 and 500 L/s even during dry weather. This
is substantially greater than expected inflows to the works (expected to be less than a few L/s and for
only a short duration in any one location), and so it is not expected that open trench excavations will
induce any noticeable stream depletion effects. This is because the hydraulic conductivity of
underlying materials at these stream locations is reasonably low which is expected to limit the overall
dewatering requirements and impede the flow of water from the stream.
10.5.3 For the stream crossing at subsection 1B-4 it is expected that a cofferdam and an adequate pumping
system will effectively divert water downstream of the crossing during construction i.e. any take is nonconsumptive, returned back to the same catchment. In this way, no measurable depletion will be
detected downstream of the crossing.

10.6 Other Effect Considerations
10.6.1 Other effects, albeit even lower risk than those described above include:
Saline intrusion: Although tidal influence is registered at Kenupuru Stream (at about 100m from 1B-1)
there are no active pumping wells in the vicinity and any construction dewatering will be short term. It is
not expected that excavation seepage would result in saline intrusion at this location. Therefore, this risk
is considered very low for section 1B. Elsewhere the works are above sea- level and the risk is negligible,
● Contaminant migration: as the expected seepage volumes into excavations are low, and the hydraulic
conductivity of underlying materials is moderately low, any risk of contaminant migration is also low,
●
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●

Cumulative effects: Open trenches will be carried out progressively along the alignment (with up to 50m
open at any one time) so any cumulative drawdown effects will be short lived as drawdown will cease
once individual lengths are filled with backfill material, any cumulative effects are expected to be low (as
per Error! Reference source not found.).

10.7 Mitigation recommendations
10.7.1 A number of potential measures are available to mitigate potential drawdown and seepage effects
due to open excavation works (including drill rig pits).
10.7.2 The duration of open excavations for trench sections and drill rig pits can be minimised. It is
suggested that where practical any given length of trench excavation should not remain open for
longer than 10 consecutive days. Where longer durations are required, further assessment should be
undertaken during detailed design to confirm that the risk of effects remains low (as presented here)
10.7.3 For open trench excavations at 1B-1 to 1B-4 it is recommended that detailed design consider if some
form of cut off (e.g., sheet pile walls to control potential seepage) or trench support to minimise
mechanical movements is required to limit the risk of drawdown and ground movement.
10.7.4 Once completed, excavations should be filled with sufficiently compacted backfill material to prevent
permanent groundwater seepage and diversion. The level of compaction should be such that the
compacted hydraulic conductivity is lower than 10-7 m/s. In addition, trench stops can be installed at
various locations to prevent flow through the backfill material if a high level of compaction is not
possible.
10.7.5 It is recommended to install trench stops at about 90m intervals for open trench sections/subsections
1B-1, 1B-3, 1B-4, 1D, 1F, and 1H-1 unless sufficient compaction can be achieved to limit hydraulic
conductivity to 10-7 m/s. The trench stops should extend past the pipe invert level to stop potential
groundwater flow through the pipe bedding material.
10.7.6 Once HDD subsections are completed, drill rig pits should also be filled with reasonably compacted
backfill material and the annulus between the product pipe and the drilled tunnel should be filled with
grout or bentonite. This is particularly important in the western part of the alignment (subsection 1B-2)
as these excavations are close to SH59.

11 Recommendations for further analysis and monitoring
11.1 Further Analysis
11.1.1 It is recommended to carry out a quantitative analysis of drawdown and settlement at subsections 1B1 to 1B-4. That is, the open trench excavation in close proximity to SH59, the HDD rig pit at Section
1B-2 and open trench excavations leading to and from the Kenepuru stream crossing.
11.1.2 This analysis should be undertaken once the actual construction methodology to be used has been
identified, and could be carried out using numerical modelling techniques, to assess potential
drawdown and settlement away from the excavation areas.
11.1.3 The assessment presented in this document indicates an overall low risk even in subsections 1B-1 to
1B-4, however the intent of the analysis is to confirm based on the final methodology that the risk to
nearby roads and services (sewer and water main) remains within the envelope of effects presented
here.
11.1.4 We recommend that this design check be included as a condition of the dewatering consent. The
results should be included in a Groundwater Monitoring and Contingency Plan (GMCP, see paragraph
11.2.4 below) to inform any specific monitoring that may be required.
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11.2 Monitoring
11.2.1 Although the general drawdown and settlement risk associated with this project is considered
relatively low, monitoring is recommended to continue in all of the vibrating wire piezometers
presented in Table 2 for the duration of the project. This should be done to continue to collect baseline
data before each excavation section is started and, once excavation commences, to serve as an early
warning system (alert levels).
11.2.2 Ground survey markers should be installed on or in the vicinity of SH59 and its access road (as
agreed with the Asset Owner), close to any excavations, to monitor displacement during construction.
Similarly, ground survey markers should be installed on Champion St (adjacent to 1B-4).
11.2.3 The assessment presented here has assessed an overall low risk of effects on buildings, and no
specific building monitoring is considered necessary. This should be reviewed following detailed
design and in the unlikely event that settlement of > 10 mm or a gradient steeper than 1/500 is
calculated, consideration should be given to offering those landowners a building condition survey
and/or level monitoring).
11.2.4 It is recommended that a Groundwater Monitoring and Contingency Plan (GMCP) is included in the
Construction Environmental Management Plan (CEMP) and submitted for approval ahead of the start
of the excavation works. The GMCP will set out the monitoring that is to be carried out ahead of, and
during the works, as well as contingency measures if trigger levels are reached. The objective of the
GMCP is to monitor assets and third-party buildings so that any residual risk of settlement is
adequately controlled.

12 Conclusion
12.1 The assessment of effects from dewatering for Stage 1 of the Bothamley Park Trunk Sewer shows
that the risk of potential groundwater and settlement effects due to its construction is considered to be
low.
12.2 Open trench excavations have been considered further because these could potentially take 2 weeks
to be completed in any particular location. However, only open trench subsections 1B-1, 1B-3, 1B-4,
1D, and 1F will have invert depths which could result in drawdown at the excavation.
12.3 With the exception of 1B-1, drawdown is expected to be of short duration and less than 2m at all
locations along the alignment and existing features (houses, roads, services) are distanced sufficiently
from these excavation works at each one of these subsections. Nevertheless, it is recommended to
monitor groundwater levels and ground settlement at these locations to manage residual risk.
12.4 It is recommended that the conditions of consent include a requirement for a Groundwater Monitoring
and Contingency Plan, that will be appended to the CEMP, which will set out the final monitoring
arrangements.
12.5 Section 1-B includes an open trench section (1B-1) at about 10m from SH59 and crossing an existing
water main. The drawdown at the excavation for section 1B-1 could be greater than 2m at about 10m
from SH59. Whilst it is considered that the risk and magnitude of effects in this section can be
managed so that they are very low, it is recommended that this is confirmed via a quantitative analysis
once detailed design is complete and the final construction methodology has been identified. This
design check should be included as a condition of consent.
12.6 Other potential effects like stream depletion (Kenepuru Stream), saline intrusion, and contaminant
migration are deemed low in the context of this project.
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13 Applicability Statement
13.1 This report has been prepared by Beca for Te Aranga Alliance. It is solely for Te Aranga Alliance’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.
13.2 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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Appendix A – Piezometer Locations

