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Technical Memorandum  

 

1 Introduction 

Tonkin & Taylor Ltd (T+T) has been engaged by WM New Zealand (WMNZ) to provide technical 
assessments to understand the effects from a proposal to reconsent Redvale Landfill, north of 
Auckland. 

Redvale Landfill is currently scheduled to cease accepting waste in December 2028 and due to a 
delay in the authorisation and establishment of the replacement Auckland Regional Landfill (ARL) a 
transition plan is required. The proposal is to continue sending the current residual waste (around 
600,000 tonnes per year) to Redvale Landfill, beyond the existing consent limit of December 2028. 
This would require new resource consents at Redvale Landfill.  

To accommodate the on-going placement of waste at Redvale Landfill beyond 2028, the proposed 
works will involve the following: 

• Revised final surface profile of the existing landfill: The current final design landfill ground 
profile varies but is less than 1V:3H across the footprint. That ground profile will be steepened 
up to a maximum grade of 1V:3H, to allow placement of additional waste within the existing 
landfill footprint. Bunds, varying in height between 2 and 6 m, will be constructed along the 
eastern and southern boundaries to accommodate the required additional waste volumes.  

• Class 2 extension: The landfill is proposed to be extended to the south-west of the current 
landfill boundary, within the area currently occupied by the of the now decommissioned 
Managed Fill and Pond 6. The extension will comprise the excavation and lining of a new 
landfill cell, allowing the acceptance of waste that meets the Class 2 waste acceptance criteria, 
which will be constructed in a manner similar to the already constructed cells within the 
current landfill.  

• Relocation of ancillary activities: the relocation of ancillary activities to allow for the 
placement of waste. 

• Sediment Retention Ponds: The removal and filling in of Sediment Retention Pond 6 and the 
Office Pond while enlarging Pond 1 to capture and treat the stormwater from these 
catchments. 

This technical memorandum provides an outline of the initial findings of the Geotechnical 
Assessment and has been prepared for inclusion in an application for Ministerial referral of the 
project under the Fast-track Approvals Act 2024. Specifically, this technical memorandum responds 
to the requirements under section 3.4 of the Fast-track Approvals Referral Application Form. A full 
description of the draft proposal is included in the accompanying information attached to the 
application form for the referral. 

Subject: 
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2 Summary of findings 

Since the commencement of the original resource consent application process in 1988, a large 
number of geotechnical and hydrogeological investigations and studies have been carried out for the 
Redvale Landfill as it has been progressively developed. Recently, four additional boreholes were 
drilled, with multiple piezometers installed, as part of the investigations for this assessment of the 
ARL-TP Redvale Landfill (the Project).  

In addition, during the Landfill’s development the installation and monitoring of an extensive 
programme of geotechnical instrumentation has been carried out to support design assumptions 
and to guide construction. The location of the historic and recent investigations, and 
instrumentation locations, are shown on the Engineering Geological Plans, Figures C1 and C2 in 
Appendix A. Geotechnical assessment reports were prepared for each of the landfill cells as they 
were sequentially developed, together with detailed engineering geology mapping and Basegrade 
Inspections by a Liner Review Team, as required by the consents in accordance with Condition 84.  

The geological and geotechnical data gathered at the Redvale Landfill site since the original resource 
consent process commenced in 1988 has enabled a comprehensive geological and geotechnical 
model to be developed for the site, see Engineering Geological Plans, Figures C1 and C2 in 
Appendix A. That model has been reviewed and further updated to incorporate the results of the 
recent borehole investigations and piezometer monitoring. 

The geotechnical model has allowed stability analyses to be carried out with confidence through the 
revised final surface profile of the existing landfill, and through the proposed Class 2 extension area. 
The slope stability analyses, carried out along representative cross-sections, satisfied slope stability 
design safety factor criteria for design groundwater, elevated groundwater and seismic loads for all 
the cross-sections analysed.  

On the basis of the reviews and analyses set out in this assessment we consider that, from a 
geotechnical perspective, the site is suitable for the construction of the proposed landfill extension 
works, comprising steepening the current final landfill profile by means of a waste expansion and 
extending the landfill’s area to the south for Class 2 waste. For the Class 2 extension area it is intended 
that the geotechnical procedures and processes successfully adopted and followed to date will 
continue to be followed for the extension’s design and construction. 

3 Assessment methodology  

3.1 General 

The methodology to inform the assessment to date has comprised both desk-top data review of 
historic information and records, and fieldwork comprising additional geotechnical investigations. 

3.2 Desktop-based tasks 

The following desktop-based tasks and assessment have been undertaken to inform the assessment, 
comprising review of: 

1 The geotechnical and hydrogeological studies carried out for the Redvale Landfill prior to 1992 
to support the original resource consent application.  

2 The large number of geotechnical and related studies and reports prepared by T+T since 1992, 
as the landfill has been progressively developed.  

3 The historic records from the extensive programme of geotechnical instrumentation 
progressively installed since 1988 at the Redvale Landfill site, principally comprising 
piezometers, together with inclinometers and survey pins. 
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4 The existing geological and geotechnical model which was also updated to incorporate the 
results of the recent borehole and groundwater monitoring (piezometer) installation carried 
out as part of this Project. 

3.3 Fieldwork 

Comprehensive geotechnical investigations have been carried out at Redvale Landfill since 1990, as 
the landfill has been progressively developed. The investigations have included numerous machine 
boreholes and test pits, together with construction observations, engineering geology mapping and 
Basegrade Inspections of exposed subgrade, and instrumentation installation and monitoring. 
Laboratory testing, principally triaxial strength tests, has also been carried out to confirm 
geotechnical design parameters. 

For this proposed development 3 additional machine boreholes were carried out along the Landfill's 
northern boundary and 1 machine borehole within the proposed Class 2 extension area to the 
south-west of the Landfill, with piezometers installed in each borehole to monitor current 
groundwater levels for design. Those recent borehole locations have been added to the historic 
investigation locations shown on the Engineering Geological Plans, Figures C1 and C2 in Appendix A. 

Groundwater monitoring continues and now includes the additional piezometers recently installed 
along the Landfill's northern boundary and proposed Class 2 extension area. 

3.4 Modelling 

Modelling that has been undertaken to inform this assessment comprised slope stability analyses 
carried out along 7 representative cross-sections through the Northern, Eastern and Southern 
boundaries of the revised final surface profile of the existing landfill and 3 cross-sections through the 
proposed Class 2 Waste extension area. The cross-section locations are shown on Figures B1 to B3 in 
Appendix A, with the cross-section locations shown on the Post Settlement Contour Plan Figure A1. 

4 Site and project context 

4.1 General 

A general description of the site and surrounding locality is included in the accompanying 
information as part of the referral application. The following elements of the site and project are key 
to the geotechnical assessment: 

4.2 Topography and prior use 

Pre-landfill development the original topography sloped down towards the north and north-west. To 
achieve sufficient airspace volumes, a bund (fill embankment) termed the ‘Phase 10 Bund’ was 
constructed along the western half of the northern boundary. That resulted in the lower part of the 
basegrade along that portion of the landfill boundary being in cut in-situ Northland Allochthon 
materials, with the upper part formed on a fill embankment. As a result of instability during initial 
construction, being translational sliding of Fill over Pleistocene Sediments and weathered Northland 
Allochthon, a substantial shear key was constructed below the bund to meet the required slope 
stability design criteria.  

Redvale Lime operated a lime rock quarry in the Eastern property for many years and the initial 
phases of the Landfill development included backfilling that existing quarry void. 
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4.3 Geological and groundwater model 

4.3.1 Model development 

The extensive and comprehensive database of historic (and recent) geotechnical investigations and 
monitoring information has allowed ground and groundwater conditions to be well defined. That in 
turn has allowed the progressive development and updating of the geological and geotechnical 
models over the many years of the Redvale Landfill’s development. 

4.3.2 Geological model 

The model has identified the Eastern Property and the eastern two-thirds of the Western Property 
to be underlain by sheared, generally north-northeast to south-southwest trending Northland 
Allochthon deposits. These are dominated by a prominent central (Mahurangi) Limestone mass 
aligned approximately along the Properties’ common boundary, flanked to the west and east by 
sheared, often contorted, interbedded Mudstones and Siltstones, see Engineering Geological Plans, 
Figures C1 and C2 in Appendix A. 

Waitemata Group Sandstones and Siltstones form the bedrock geology to the south and west of the 
Redvale Landfill boundary. The inferred contact between those units and the Northland Allochthon 
materials is delineated by a steeply WSW dipping thrust fault which runs approximately NW to SE 
across the south-western edge of the Western Property and then NNE to SSE to the south of the 
Landfill. Along the thrust fault is a zone of Autoclastic Breccia, formed during the Allochthon 
emplacement process, with further, irregularly interbedded, sub-parallel bands of Limestone, 
Autoclastic Breccia and Waitemata Group extending south-westwards towards and beyond (south 
of) the Landfill boundary and the Waitemata Group country rock.  

Pleistocene Sediments and/or residual soils derived from weathering of the Northland Allochthon 
mudstone/siltstone formed the immediate surface materials over much of the study area, which 
have mostly been stripped away as part of the Landfill development. Low-angle shear planes have 
been observed at the base of those Pleistocene Sediments and within the underlying weathered 
Northland Allochthon mudstones and siltstones.  

Variable thicknesses and types, of engineered fill have also been placed over the parts of the 
development area since 1988 and further fill will be necessary to complete the works. In particular 
the proposed perimeter bunds will need to be constructed of selected structural fill, keyed at least 
0.5 m into weathered Northland Allochthon materials.  

4.3.3 Groundwater 

The hydrogeological regime and groundwater model for the overall Redvale Landfill site is discussed 
in the Hydrogeology Memo, which should be referred to for further detail. For the purposes of the 
Geotechnical Assessment groundwater conditions for the proposed development were assumed as: 

1 Northern boundary western half: For the Design Case groundwater level is generally assumed 
at the top of the Northland Allochthon mudstone, and for the Elevated case groundwater level 
is generally assumed at 1 m below existing ground level to the north of the boundary across 
the Phase 10 bund. 

2 Northern boundary eastern half (eastern and southern boundary): The Design Case and 
Elevated Case assume groundwater at 3 m below existing ground level and 1 m below existing 
ground level, respectively. 

3 Class 2 waste extension: The Design case assumes groundwater level based on the 
piezometric (Pz) data from Pz 44 and Pz 45, installed in Borehole W138, while the Elevated 
case assumes groundwater levels as varying up to 10 m above the design case. 
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The assessed Design and Elevated groundwater levels are considered conservative, and likely 
‘worse−case’ conditions. 

4.3.4 Discussion 

The well-defined ground and groundwater conditions have allowed the landfill void to be excavated 
with confidence that stability design criteria can be complied with. All cut slopes around the 
perimeter of the current Landfill void (prior to waste placement) have been formed at 1V:3H, varying 
to about 1V:4H depending on the slopes' height and ground and groundwater conditions. The great 
majority of the basegrade cut slopes were formed in in-situ Northland Allochthon, with the 
exception of the upper portions of the highwall in the south-west corner of the Landfill which was 
formed in Waitemata Group materials. Fill slopes have also been formed at 1V:3H or flatter. 

The underlying Northland Allochthon geology, primarily comprising low permeability mudstones 
extending to depth, together with the pre-existing quarry void, were key issues in the initial selection 
of the Redvale Landfill site. In addition, the Northland Allochthon mudstones have been able to be 
readily placed to form a low permeability liner for the current landfill. 

Similarly, the well-developed geological model has also allowed geotechnical design parameters to 
be assigned with confidence to the various geological units and fill materials. 

5 Assessment of potential effects 

5.1 General 

Based on the proposal and the information available, an assessment of potential effects, and the 
suitability for construction of the proposed extension works from a geotechnical perspective, has 
been undertaken and is summarised below. 

5.2 Stability of the proposed works 

5.2.1 General 

Design criteria for the stability of the proposed cuts and fills for the Redvale Landfill have been 
developed in conjunction with WMNZ, with recommended Factors of Safety for various defined 
loading cases. For seismic design, a peak ground acceleration (pga) of 0.10 g has been used for the 
long-term slope stability analyses for the Redvale Landfill. The Class 2 extension development 
"temporary" slopes are likely to have a design life of between about 1 and 6 years, hence lower pga 
values could be used. However, stability analyses have conservatively assumed the higher 0.1g value 
when assessing such temporary slopes. 

5.2.2 Slope stability 

Slope stability analyses were carried out along: 

1 7 representative cross-sections through the Northern, Eastern and Southern boundaries of the 
revised final surface profile of the existing landfill.  

2 3 through the proposed Class 2 Waste Extension.  

The cross-sections are shown on Figures B1 to B3 in Appendix A, with the cross-section locations 
shown on the Post Settlement Contour Plan Figure A1. 

Considering the results of those analyses: 

1 The analyses satisfied slope stability design criteria for design groundwater, elevated 
groundwater and seismic loads for all the cross-sections analysed. 
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2 The analyses have assumed that any existing final cap will be removed prior to placing the 
new waste. It has also been assumed that the new waste is mixed with the immediate 
underlying old (existing) waste to avoid the potential for an interface layer being inadvertently 
formed. 

3 It is intended that any Pleistocene Sediments and/or existing fill will be removed from below 
the proposed perimeter bunds to the top of the underlying Northland Allochthon, and 
replaced with engineered fill, and that has been assumed in the analyses. 

4 Waste has been placed at Redvale Landfill since the mid-1990s and it is likely therefore that 
strengths of that earlier ’mature’ waste have increased from those assumed for previous cell 
designs. Conservatively, however, the historically assumed strength parameters have been 
used as the default waste strengths in this assessment.  

The stability analyses have been carried out assuming likely 'worst-case' material strength 
parameters and groundwater conditions. In practice, material strengths could be greater than those 
assumed 'worst-case' values, over some or all of the development area, and groundwater levels are 
likely to be generally lower than the levels assumed for the analyses. Stability Factors of Safety will 
therefore likely further increase beyond the assessed, already acceptable, values. 

5.3 Discussion 

The above information has allowed comprehensive, detailed and robust geotechnical, geological and 
groundwater models to be developed for the site. Those models in turn have enabled the design 
process to develop appropriate cut and fills slopes, and low-permeability liner, with confidence, and 
which are able to be successfully constructed to meet the agreed and consented design and 
performance criteria. 

The geotechnical investigations, monitoring, design and construction procedures and processes 
developed since 1991 have allowed the successful, safe and consent-compliant development of the 
existing completed landfill cells.  

From a geotechnical perspective, it is considered that the procedures and processes to date have 
been appropriate to ensuring that the landfill has been constructed in compliance with the current 
consents and design criteria and requirements.  

It is intended that the geotechnical procedures and processes successfully adopted and followed to 
date will continue to be used for the design and construction of the proposed landfill extension 
works, modified as necessary to allow for local variations in geotechnical conditions, landfill cell 
layout and any other specific design or construction requirements.  

On that basis we assess that the site is suitable for the construction of the proposed landfill 
extension works. 

6 Conclusions 

On the basis of the reviews and analyses carried out for the Geotechnical Assessment, we consider 
that, from a geotechnical perspective, the site is suitable for the construction of the proposed 
landfill extension works, comprising steepening the current final landfill profile by means of a waste 
overlay and extending the landfill to the south to form the proposed Class 2 waste area. 
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7 Applicability  

This report has been prepared for the exclusive use of our client WMNZ, with respect to the 
particular brief given to us, and it may not be relied upon in other contexts or for any other purpose, 
or by any person other than our client, without our prior written agreement. 

We understand and agree that WMNZ will submit this report to the Environmental Protection 
Authority in support of a referral application under the Fast-track Approvals Act 2024 for the works 
described herein, and that the Environmental Protection Authority will rely on this report for the 
purpose of assessing that application. 

 

Tonkin & Taylor Ltd 
 

Technical memorandum prepared by: Authorised for Tonkin & Taylor Ltd by: 

 

 

 

.......................................................... ...........................….......…............... 

Andrew Stiles Simonne Eldridge 
Senior Principal Geotechnical Engineer Project Director 
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Appendix A Figures 

• Figure A1: Post Settlement Contour Plan 

• Figure A2: Basegrade Contour Plan 

• Figures B1 to B3: Cross-sections  

• Figures C1 and C2: Engineering Geological Plans 



105

105

105

10
5

10
0

100

100

100

100

100
100 100

100

100

100

100

100

10
0

10
0

100

100

100

100
100

10
0

100

10
0

100

95

95

95

95

95

95

95

95

95

95

95

95

9595
95

95

95

95

95

95

95

95

95

90
90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

85

85

85

85

85

85

85

85

85

85

85

85

85

85

85

85

85

85

85

85

80

80

80

80 80

80

80

80

80

80

80

80

80

80

80

80

80

75

75

75

75

75

75

75

75

75

75

75

75

75

75

70

70

70

70

70

70

70

70

70

70

70

70

70 65

65

65

65

65

65

65

65

65

65

60

60

60

55

95

120

12
0

12
0

120
120

120

11
5

115
115

115

115
115

115

11
5

115

115

115

115115

115

11
0

110
110

110

110
110

110

110

11
0

11
0

110

110

110
110

110

11
5

11
0

10
5

10
5

10
5

10
0

10
0

10
0

10
0

100
100

90

65

65

60

60

60

60

60

60

60

60

60

60

60
60

60

60

55

55

55

55

55
55

55

50

50

65

MF3
FIG B3

MF3
FIG B3

MF1
FIG B3

MF1
FIG B3

MF2
FIG B3

MF2
FIG B3

S1
FIG B3

S1
FIG B3

E2
FIG B2

E2
FIG B2

N2
FIG B1

N2
FIG B1

E1
FIG B2

E1
FIG B2

N1
FIG A1

N2a
FIG B1

N2a
FIG B1

E3
FIG B2

E3
FIG B2

LEGEND
100

100

MAJOR CONTOURS - EXISTING

MINOR CONTOURS - EXISTING

MAJOR CONTOURS - NEW

MINOR CONTOURS - NEW

EXTENT OF REVISED CAP CONTOURS

C:\12dSynergy\data\ALBTCAD\Auckland Regional Landfill – Transition Project_1847\CAD\FIG\1092369.3000-FIG A1 - POST SETTLEMENT CAP CONTOURS AND CROSS SECTIONS.dwg  2025-May-29  1:05:46 pm  Plotted By: MELP

DESIGN  CHECKED
FIGURE CHECKED

DRAWN
DESIGNED

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

FIGURE STATUS

PROJECT PHASE

REVFIG No.APPROVED

TITLE

PROJECT

CLIENT

DATE
www.tonkintaylor.co.nz SCALE (A1)

WM NEW ZEALAND
ARL TP
POST SETTLEMENT CAP CONTOURS AND CROSS SECTIONS

1:2000 FIGURE A1 1

KJUN APR.25
MELP MAY.25

NOT FOR CONSTRUCTION DRAFTCONSENT DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

50 1000
m 1:2000 (A1)

1:4000 (A3)

NOTES

1. FOR  CROSS-SECTIONS SEE APPENDIX B
2. REFER TO TEXT OF GEOTECHNICAL ASSESSMENT REPORT, JUNE 2025 FOR DISCUSSION

Andrew Stiles
Text Box
A2



65
70

75
80

85
90

95

100
105

110
115

40

404550

5560657075

55

5045

90

85

80

75

70

65

60

55

50

45

10
0

95

95

90

90

85

85

85

80

80

80

75

75

75

75

70

70

70

70

70

75

80

85

90

95
70758085909510

0

MF3
FIG B3

MF3
FIG B3

MF1
FIG B3

MF1
FIG B3

MF2
FIG B3

MF2
FIG B3

S1
FIG B3

S1
FIG B3

E2
FIG B2

E2
FIG B2

N2
FIG B1

N2
FIG B1

E1
FIG B2

E1
FIG B2

N1
FIG A1

N2a
FIG B1

N2a
FIG B1

E3
FIG B2

E3
FIG B2

C:\12dSynergy\data\ALBTCAD\Auckland Regional Landfill – Transition Project_1847\CAD\FIG\1092369.3000-FIG A2 - BASEGRADE CONTOURS.dwg  2025-May-30  11:50:08 am  Plotted By: MELP

DESIGN  CHECKED
FIGURE CHECKED

DRAWN
DESIGNED

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

FIGURE STATUS

PROJECT PHASE

REVFIG No.APPROVED

TITLE

PROJECT

CLIENT

DATE
www.tonkintaylor.co.nz SCALE (A1)

WM NEW ZEALAND
ARL TP

BASEGRADE CONTOURS

1:2000 FIGURE A2 1

KJUN APR.25
MELP MAY.25

NOT FOR CONSTRUCTION DRAFTCONSENT DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

NOTES

1. FOR  CROSS-SECTIONS SEE APPENDIX B
2. REFER TO TEXT OF GEOTECHNICAL ASSESSMENT REPORT, JUNE 2025 FOR DISCUSSION

50 1000
m 1:2000 (A1)

1:4000 (A3)

LEGEND

110 MAJOR CONTOURS - EXISTING

MINOR CONTOURS - EXISTING

MAJOR CONTOURS - NEW
MINOR CONTOURS - NEW

EXTENT OF BASEGRADE EXTENTION

110

Andrew Stiles
Text Box
A3



70 70

80 80

90 90

100 100

110 110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410
 Datum RL 58.0 

50 50

60 60

70 70

80 80

90 90

100 100

110 110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470
 Datum RL 39.0 

50 50

60 60

70 70

80 80

90 90

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370
 Datum RL 41.0 

EXISTING BASEGRADE

PROPOSED PERIMETER BUND

CONSENTED CAP DESIGN

PROPOSED CL2 BASEGRADE DESIGN

PROPOSED CAP DESIGN

EXISTING GROUND LEVEL

SCALE (A1)
SCALE (A3)

N1 CROSS SECTION
FIG A1 1:750

1:1500

SCALE (A1)
SCALE (A3)

N2 CROSS SECTION
FIG A1 1:750

1:1500

SCALE (A1)
SCALE (A3)

N2a CROSS SECTION
FIG A1 1:750

1:1500

C:\12dSynergy\data\ALBTCAD\Auckland Regional Landfill – Transition Project_1847\12d\OUTPUT\o XSP 150525.dwg  2025-May-29  1:05:33 pm  Plotted By: MELP

DESIGN  CHECKED
FIGURE CHECKED

DRAWN
DESIGNED

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

FIGURE STATUS

PROJECT PHASE

REVFIG No.APPROVED

TITLE

PROJECT

CLIENT

DATE
www.tonkintaylor.co.nz SCALE (A1)

WM NEW ZEALAND
ARL TP

CROSS SECTIONS N1, N2 AND N2a

1:750 FIGURE B1 1

KJUN APR.25
MELP MAY.25

NOT FOR CONSTRUCTION DRAFTCONSENT DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

0
m

18.75 37.5
1:750 (A1)
1:1500 (A3)

NOTES

1. FOR  LOCATION OF CROSS-SECTIONS SEE FIGURE A1
2. REFER TO TEXT OF GEOTECHNICAL ASSESSMENT REPORT, JUNE 2025 FOR DISCUSSION



50 50

60 60

70 70

80 80

90 90

100 100

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320
 Datum RL 38.0 

50 50

60 60

70 70

80 80

90 90

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330
 Datum RL 42.0 

SECTION E2

SCALE (A1)
SCALE (A3)

E1 CROSS SECTION
FIG A1 1:750

1:1500

SCALE (A1)
SCALE (A3)

E2 CROSS SECTION
FIG A1 1:750

1:1500

50 50

60 60

70 70

80 80

90 90

100 100

110 110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330
 Datum RL 40.0 

SCALE (A1)
SCALE (A3)

E3 CROSS SECTION
FIG A1 1:750

1:1500

C:\12dSynergy\data\ALBTCAD\Auckland Regional Landfill – Transition Project_1847\12d\DESIGN\UPDATED AIRSPACE MODELLING.12dmodel\o XSP 150525.dwg  2025-May-29  1:09:16 pm  Plotted By: MELP

DESIGN  CHECKED
FIGURE CHECKED

DRAWN
DESIGNED

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

FIGURE STATUS

PROJECT PHASE

REVFIG No.APPROVED

TITLE

PROJECT

CLIENT

DATE
www.tonkintaylor.co.nz SCALE (A1)

WM NEW ZEALAND
ARL TP

CROSS SECTIONS E1, E2 AND E3

1:750 FIGURE B2 1

KJUN APR.25
MELP MAY.25

NOT FOR CONSTRUCTION

DES. DATE
CAD DATE

APPROV-SIG 00 00 00
DRAFTCONSENT DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

0
m

18.75 37.5
1:750 (A1)
1:1500 (A3)

NOTES

1. FOR  LOCATION OF CROSS-SECTIONS SEE FIGURE A1
2. REFER TO TEXT OF GEOTECHNICAL ASSESSMENT REPORT, JUNE 2025 FOR DISCUSSION



70 70

80 80

90 90

100 100

110 110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
 Datum RL 60.0 

80 80

90 90

100 100

110 110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
 Datum RL 76.0 

80 80

90 90

100 100

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
 Datum RL 67.0 

50 50

60 60

70 70

80 80

90 90

100 100

110 110

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
 Datum RL 39.0 

7070

70

60

70

60

SCALE (A1)
SCALE (A3)

S1 CROSS SECTION
FIG A1 1:750

1:1500

SCALE (A1)
SCALE (A3)

MF1 CROSS SECTION
FIG A1 1:750

1:1500

SCALE (A1)
SCALE (A3)

MF2 CROSS SECTION
FIG A1 1:750

1:1500

SCALE (A1)
SCALE (A3)

MF3 CROSS SECTION
FIG A1 1:750

1:1500

C:\12dSynergy\data\ALBTCAD\Auckland Regional Landfill – Transition Project_1847\12d\OUTPUT\o XSP 150525.dwg  2025-May-29  1:05:33 pm  Plotted By: MELP

DESIGN  CHECKED
FIGURE CHECKED

DRAWN
DESIGNED

COPYRIGHT ON THIS DRAWING IS RESERVED       DO NOT SCALE FROM THIS DRAWING - IF IN DOUBT, ASK.       DRAWING MAY CONTAIN COLOUR CONTENT, T+T LOGO WILL SHOW IN COLOUR IF PRINTED CORRECTLY.

THIS DRAWING IS NOT TO BE USED
FOR CONSTRUCTION PURPOSES
UNLESS SIGNED AS APPROVED

FIGURE STATUS

PROJECT PHASE

REVFIG No.APPROVED

TITLE

PROJECT

CLIENT

DATE
www.tonkintaylor.co.nz SCALE (A1)

WM NEW ZEALAND
ARL TP

CROSS SECTIONS S1, MF1, MF2 AND MF3

1:750 FIGURE B3 1

KJUN APR.25
MELP MAY.25

NOT FOR CONSTRUCTION DRAFTCONSENT DESIGN

PRELIMINARY DRAFT

TEXT25TEXT35TEXT50TEXT70MLEADERMLEADERMLEADER15.58742°R11.14915587R1114921.10421104TT_DIM_MTT_DIM_MM24.2532425342°TEXT17.5TestTestTestTestTestTestTestTestTestTestTEXT SIZE:TEXT25TEXT35TEXT50TEXT70TEXT17.5TEXT SIZE:TestTestTestTestTestTest

0
m

18.75 37.5
1:750 (A1)
1:1500 (A3)

NOTES

1. FOR  LOCATION OF CROSS-SECTIONS SEE FIGURE A1
2. REFER TO TEXT OF GEOTECHNICAL ASSESSMENT REPORT, JUNE 2025 FOR DISCUSSION



N1

N3

N3

N2

N3

N4

N2

N6

N7

N7

N7

N8

N5

N1

N1

N6

N1

TP133

TP134

TP135

TP136

TP137

TP138

TP139
TP140TP141

TP142

TP143

TP144TP145
TP145A

TP145B
TP145C

TP146
TP147

TP148

TP149

TP150

TP156

TP161

TP162

TP163

TP164

TP165

TP169

TP170

TP171

TP203

TP204
TP205

TP206

TP207

TP208

TP209

TP210

TP211

TP212

TP213

TP214

TP215

TP216

TP217

TP220

TP221

TP222

TP223

TP224

TP227

TP229

TP23

TP231

TP232

TP253

TP255

TP256

TP31

TP32

TP33

TP34

TP35

TP36

TP37

TP38

TP39

TP40

TP42

TP63
TP64

TP65
TP66

TP67

TP68

TP81

TP82

TP83

TP92

TP93

TP94

BH6

BH7

BH8

W2B

W6

W50

W5

W4

W3B

W3A

W20

TR18

TR19

TR20

TR21

TR22

TR23

TR24

TR25

TR26

TR27

TR28

TR29

TR30

TR31

TR32

WL2

WL3

WL4

WL5

SC3

SC2

SC1

S6

S5

S4

W1A
W1B

W21

W2A

W36

W37

W38/I7

W65

W66

W83

W84

W85
W86

W87

W88

W90

W91

W92

W89

PZ36

I1

I2

I3

I5

I8

I18

SL3

SL1

45°

80°

60°

80°

80°

80°

75°

65°

40°

75°

35°

80° 60°

80°

60°

80°

60°

80°
80°

80°

80°

80°

60°

80°

60°

60°

60°

70°

50°80°

70°

35°

60°

TP195

TP194

TP167

TP168

TP161

T1T2T3

T7

T8
T9

T10

T11

P8

P7

P6

P5

P4

P3 (S&D)

P3

P2

G1

M10A

M10

M9A

M9

M8A

M8

M6

M6

M4

M2

WM1

WM1A
P20

P21

PH
AS

E 
10

B
PH

AS
E 

10
A

PZ35

M10

P7 / W20

SC3SL4

W21
WL5

I3

PZ36

S6

TP81/T1

TR23

TP167

BH5 / G3

80°

L:
\2

93
31

\W
or

ki
ng

M
at

er
ia

l\
CA

D
\F

IG
\2

93
31

-G
EO

-F
ig

ur
e 

3_
4.

dw
g,

 F
3,

 2
0/

11
/2

01
3 

4:
53

:5
2 

p.
m

., 
ja

tg
, 1

:2

Environmental and Engineering Consultants
Tonkin & Taylor

105 Carlton Gore Road, Newmarket, Auckland
Tel. (09) 355 6000  Fax. (09) 307 0265

www.tonkin.co.nz

D
R

A
W

IN
G

 S
TA

TU
S

: 
P

R
E

LI
M

IN
A

R
Y 

D
R

AF
T

Andrew Stiles
Text Box
            Figure C1

Andrew Stiles
Text Box
Redvale Landfill
ARL - TP

Andrew Stiles
Text Box

WM New Zealand



N1

N3

N7

TP1

TP10

TP100

TP101

TP102 TP103

TP104

TP105

TP106

TP107

TP11

TP115

TP116

TP117

TP118

TP119

TP12

TP120

TP121

TP122

TP123

TP124

TP13

TP14

TP15

TP16

TP161

TP162

TP163

TP164

TP165

TP169

TP17

TP170

TP171

TP177

TP178

TP179

TP18

TP180

TP181

TP182

TP183

TP184

TP185

TP186

TP187

TP188

TP189

TP19

TP190

TP191

TP192

TP193

TP2

TP20

TP202

TP203

TP204

TP205

TP206

TP207

TP208

TP209

TP21

TP210

TP211

TP212

TP213

TP214

TP215

TP216

TP22

TP225

TP226

TP227

TP228

TP229

TP23

TP230

TP231

TP232

TP24

TP25

TP252

TP253

TP254

TP255

TP256

TP3

TP39

TP4

TP40

TP41

TP42

TP43

TP44

TP45

TP46

TP47

TP48

TP49

TP5

TP50

TP51

TP52

TP53

TP54

TP55

TP57

TP58

TP59

TP6

TP60

TP61

TP62

TP63

TP65

TP7

TP77

TP78

TP79

TP8

TP80

TP80

TP84

TP85

TP86

TP87

TP88

TP89

TP9

TP90

TP91

TP92

TP97

TP99

BH1

BH2

BH3

BH4

BH5

BH9

BH10

BH11

BH12

BH13

BH14

BH15

W9

W8

W7

W63W

W62

W61

W60

W59

W58

W57

W52

W50

W48

W46

W34

W32

W31

W30

W25 CPT

W24 CPT

W23 CPT

W22 CPT

W20

W12W11

W10

W47

W13

TR1

TR10

TR11

TR12

TR13

TR14

TR15

TR16

TR17

TR2

TR3

TR4

TR5

TR6

TR7

TR8

TR9

SC2

SC1

S4

S3

S2

S1

W1B

W21

W36

W37

W38/I7

W49

W51

W65

W66

W68

W69

W70

W71

W74

W83

W84

W93

W94

W95

W97

W98

P

PZ1

P

PZ2

P

PZ3

P

PZ4

P

PZ5

P

PZ6

P

PZ7

P

PZ8

P

PZ9

P

PZ11

P

PZ12

P

PZ13

P

PZ14

P

PZ15

P

PZ16

P

PZ16

P

PZ17

P

PZ18

P

PZ19

P

PZ20

P

PZ36

P

PZ37

P

PZ39

I

I

I4

I

I5

I

I6

I

I8

I

I9

I

I14

I

I15

I

I17

I

I18

I

I16

SL8

SL6

SL5

SL4

SL3

SL2

SL1

45°

70°

80°

60°

80°

80°

80°

75°

55°

70°

65°

40°

75°

35°

85°

80°

80°

TP195

TP194

TP167

TP168

TP161

T1T2T3

T4

T5

T6

T7

T8

T9

T10

T11

P3 (S&D)

P2(S&D)

P1(S&D)

G3

G2

M13

M12

M11

M6

M6

M5

M3

M1

W35

W33

P

H

A

S

E

 
1

0

B

P

H

A

S

E

 
1

0

A

W49a

W51A

W52A

P

PZ24

P

PZ25

P

PZ26

P

PZ35

I19-6MOS

W125

W126

W124

TP257

TP258

TP259

TP260

TP261

TP262

TP264

TP263

TP266

TP271

TP270

TP269

TP268

TP265

TP267

TP272

TP273

TP274

TP275

TP276

TP277

TP278

TP279

TP280

TP281

TP282

TP283

TP284

TP285

TP286

TP287

TP288

TP289

TP290

TP291

W131

W132

W132A

W133

W134

TP272

TP273

TP274

TP276

TP278

TP277

W129

TP275

W130

TP280

TP279

W127

W128

HA1

HA2

HA3

HA4

HA5

HA6

HA7

HA8

HA9

HA10

HA11

N1 N1 

N1

N1

N3

N3

N3

N7

N1

N1

N1

N1 

N1

N1

N3

N3

N3

N7

N1

N1

N1

N1 

N1

N1

N3

N3

N3

N7

N1

N1

N1

N1

N3

N3

N7

N1

N1

N1

N3

N7N7N7

PHASE 15

PHASE 10

PHASE 12

PHASE 14

PHASE 17C

PHASE 11

PHASE 19A

PHASE 17D

PHASE 22C

PHASE 19B

PHASE 22 A

PHASE 21

PHASE 20A

PHASE 20B

P

H

A

S

E

 

1

8

A

PHASE 17A

N7 N3 N1

PHASE 22B

M10

P7 / W20

SC3

SL4

W21

P

WL5

I
I3

P

PZ36

S6

TP81/T1

TR23

TP167

BH5 / G3

80°

TP290

W134

HA8

PHASE 7

 105 Carlton Gore Road, Newmarket, Auckland
Tel. (09) 355 6000 Fax. (09) 307 0265

www.tonkintaylor.co.nz

D
R

A
W

I
N

G
 
S

T
A

T
U

S
:
 

P
R

E
L
I
M

I
N

A
R

Y
 
D

R
A

F
T

·

·

ORIGINAL IN COLOUR

KAH

Andrew Stiles
Machine Borehole

Andrew Stiles
Callout
W135

Andrew Stiles
Machine Borehole

Andrew Stiles
Callout
W136

Andrew Stiles
Machine Borehole

Andrew Stiles
Callout
W137

Andrew Stiles
Machine Borehole

Andrew Stiles
Callout
W138

Andrew Stiles
Text Box
Project Rex

Andrew Stiles
Text Box
Engineering Geology Plan
Western Property
showing Additional Boreholes

Andrew Stiles
Text Box
                   Figure C2

Andrew Stiles
Text Box

WM New Zealand

Andrew Stiles
Text Box
Redvale Landfill
ARL - TP

Andrew Stiles
Machine Borehole

Andrew Stiles
Callout
W137

Andrew Stiles
Text Box
Additional 2024 boreholes


	1 Introduction
	2 Summary of findings
	3 Assessment methodology
	3.1 General
	3.2 Desktop-based tasks
	3.3 Fieldwork
	3.4 Modelling

	4 Site and project context
	4.1 General
	4.2 Topography and prior use
	4.3 Geological and groundwater model
	4.3.1 Model development
	4.3.2 Geological model
	4.3.3 Groundwater
	4.3.4 Discussion


	5 Assessment of potential effects
	5.1 General
	5.2 Stability of the proposed works
	5.2.1 General
	5.2.2 Slope stability

	5.3 Discussion

	6 Conclusions
	7 Applicability
	Appendix A Figures

	FIG A1 - POST SETTLEMENT CAP CONTOURS AND CROSS SECTION LOCATIONS
	Sheets and Views
	F04

	Sheets and Views
	E

	Sheets and Views
	N

	Sheets and Views
	S MF

	o XSP 150525-E
	Sheets and Views
	E



	Sheets and Views
	T+T_A1_PDF

	Sheets and Views
	F04

	Sheets and Views
	E

	Sheets and Views
	N

	Sheets and Views
	S MF

	o XSP 150525-E
	Sheets and Views
	E


	Sheets and Views
	F2




