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Appendix C Geotechnics piezometer data sheets 
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Appendix D Option C1, Option B1 and Basegrade 
Plans 
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1.0 INTRODUCTION 

 

Engineering Geology Limited (EGL) has been engaged by WM New Zealand Limited 

(WMNZ) to provide geotechnical services for a proposed further development of the 

Redvale Landfill located at Dairy Flat, Auckland.   

 

2.0 GEOLOGY 

2.1. Geological Units 

 

The following geological description of the strata that is inferred to underlie landfill is based 

on a review of the currently available site-specific investigation results and information 

published on the Geological and Nuclear Science (GNS) 1:250,00 scale geological map. 

excerpt from the GNS geological map is presented as Figure 1 below. 

 

 
Figure 1: Excerpt from the 1:250,000 Scale map (source Institute of geological and nuclear 

science) 
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The summary of the main geological units on site is as follows: 

 

Alluvial Deposits(IQa): Undifferentiated, typically unconsolidated, variable weathered 

gravels with interbeds of sands, silts and clays. This unit is generally encountered in the 

valley floors. These materials comprise clays, silts, sands and gravels derived from parent 

materials upslope of the deposition location.  

 

Hukerenui Mudstone (Mangakahia Complex) (Kkh): Red, brown, green and grey, 

typically noncalcareous, commonly highly sheared mudstone with small serpentinite bodies.  

 

Mahurangi Limestone (Motatau Complex) (Omm): Blue-grey to white, micritic, 

coccolith foraminiferal, muddy limestone, commonly with thin glauconitic sandstone beds: 

 

East Coast Bays Formation (Mwe): Alternating sandstone and mudstone with variable 

volcanic content and interbedded volcaniclastic grits. 

 

Both the mudstone and limestones are part of the Northland Allochthon. 

 

3.0 GROUND INVESTIGATION OBJECTIVES 

 

The ground investigation purpose to determine the depth of the underlying natural ground.  

 

4.0 GROUND INVESTIGATIONS 

 

4.1.1. Machine Boreholes 

 

A series of fifteen rotary cored boreholes (RC) were drilled by pro- Drill Limited to 

investigate the depth top mudstone along the eastern boundary access road.  These boreholes 

were drilled using an “open barrel” that was then changed to triple tube rotary coring when 

the ground was to stiff for the open barrel technique. 

 

A table summarising the geotechnical borehole drilling is appended (Table 1). Summary logs 

and borehole core photographs are presented in Appendix B. 

 

4.1.2. Logging Standards 

 

Full time supervision of the machine boreholes was undertaken by an EGL geologist, with 

the recovered core being logged adjacent to the drill rig. 

 

All and machine boreholes were logged in general accordance with the relevant guidelines 

which are set out in the New Zealand Geotechnical Society publication “Field Description 

of Soil and Rock: Guidelines for the Field Description of Soil and Rock for Engineering 

Purposes.” (2005). 
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5.0 RELEVANT HISTORICAL BOREHOLES 

 

A selection of historical boreholes sourced from the New Zealand Geotechnical database is 

shown on the attached plan. The boreholes are presented in Appendix C and are for 

information only. 

 

6.0 REFERENCES 

1. New Zealand Geotechnical Society (2005). Guidelines description of soil and rock for 

engineering purposes 

 

2. GNS. (2018). GNS Geological Map of New Zealand 1:250,000  
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TABLE 1. SUMMARY OF BOREHOLE INVESTIGATIONS. 

Borehole 
No. 

Borehole 
Depth (m) 

Northing Easting 
Ground 

Level RL (m) 

Depth to top of 
Siltstone from 

ground surface(m) 
Top of Siltstone 

RL (m) 

MBH1 4.5 724316.162 288359.207 63.9 3.2 60.7 

MBH2 6 724234.223 288342.184 56 4 52.0 

MBH3 3.5 724188.772 288284.951 56.7 2.4 54.3 

MBH4 3.5 724128.907 288252.527 56.5 2 54.5 

MBH5 3.5 724062.214 288284.36 59.0 2.9 56.1 

MBH6 3.5 723975.663 288276.295 58.5 3 55.5 

MBH7 1.3 723906.557 288248.122 55.7 0.8 54.9 

MBH8 3.5 723843.222 288193.281 51.7 2 49.7 

MBH9 2 723771.755 288154.594 51.9 1.3 50.6 

MBH10 3.5 723706.341 288124.881 53.9 3.2 50.7 

MBH11 7.4 723709.801 288053.689 56.1 6.7 49.4 

MBH12 12 723730.21 287977.879 58.4 11.6 46.8 

MBH13 3 723738.224 287888.102 60.1 2.7 57.4 

MBH14 3.5 723778.542 287807.083 62.3 3.2 59.1 

MBH15 7.5 723811.037 287716.874 64.2 3 61.2 
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APPENDIX A 

Ground Investigation Location Plans 
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APPENDIX B 

Borehole Logs and Core Photographs 
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PROJECT: Redvale Landfill & Energy Park
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MBH1DRILLHOLE No.:

COORDINATES: East 288359.2 North 724316.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

28/10/2025

28/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 4.5m

SKLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 4.5m (target depth). Coordinates obtained from Auckland Council GIS.
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Concrete. (Road pavement)

Silty CLAY; greyish brown.
Hard; moist; high plasticity.

Dark grey.

Topsoil inclusion.

Completely weathered,  SILTSTONE; grey; very
weak. Gravel sized clast with siltstone matrix.

1

2

3

4

5
0

1
.5

0

5
0

1
.5

0

1
0
0

1
.5

0

EOH: 4.50 m

G
ro

u
n
d
w

a
te

r 
N

o
t 
E

n
co

u
n
te

re
d

64

63

62

61

60

SV: 1.5m, Test 1
UTP

SV: 3.0m, Test 1
UTP

SV: 4.5m, Test 1
UTP
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10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH2DRILLHOLE No.:

COORDINATES: East 288342.2 North 724234.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 2

28/10/2025

28/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 6.0m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 6m (target depth). Coordinates obtained from Auckland Council GIS.
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Concrete. (Road pavement)

Silty CLAY; brownish grey.
Hard; high plasticity.

Silty CLAY; light grey.
Very stiff; moist; high plasticity.

Completely weathered,  SILTSTONE; light grey; very
weak. Gravel sized clasts in siltstone matrix.
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SV: 1.5m, Test 1
UTP

SV: 3.0m, Test 1
UTP

SV: 4.5m, Test 1
UTP
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MBH2DRILLHOLE No.:

COORDINATES: East 288342.2 North 724234.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 2 OF 2

28/10/2025

28/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 6.0m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 6m (target depth). Coordinates obtained from Auckland Council GIS.

Completely weathered,  SILTSTONE; light grey; very
weak. Gravel sized clasts in siltstone matrix.
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MBH3DRILLHOLE No.:

COORDINATES: East 288285.0 North 724188.8

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

29/10/2025

29/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SKLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.
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ASPHALT. (Road pavement)

GRAVEL; grey .
Dense; moist; gravel, medium to coarse.

Silty CLAY; grey .
Hard; moist; high plasticity; clay, Mustone clasts.

Completely weathered,  SILTSTONE; light grey; very
weak.
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PROJECT: Redvale Landfill & Energy Park
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MBH4DRILLHOLE No.:

COORDINATES: East 288252.5 North 724128.9

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

29/10/2025

29/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.
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h
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 C
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le

x

ASPHALT. (Road pavement)

GRAVEL; grey .
Dense; moist; gravel, coarse.

Brown silty matrix.

Silty CLAY; light grey.
Hard; moist; high plasticity.

Completely weathered,  SILTSTONE; light grey; very
weak.
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gravel sized fragments in a silty matrix.
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SV: 1.5m, Test 1
UTP

SV: 3.0m, Test 1
UTP
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PROJECT: Redvale Landfill & Energy Park
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MBH5DRILLHOLE No.:

COORDINATES: East 288284.4 North 724062.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

29/10/2025

29/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.
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Concrete. (Road pavement)

Silty CLAY; orangish brown.
Hard; moist; low plasticity.

Silty CLAY; light grey.
Hard; wet; low plasticity.

Completely weathered,  SILTSTONE; light grey; very
weak.
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SV: 1.5m, Test 1
UTP

SV: 3.0m, Test 1
UTP
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ORIENTATION:
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10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH6DRILLHOLE No.:

COORDINATES: East 288276.3 North 723975.7

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

29/10/2025

29/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SKLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.
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Concrete. (Road pavement)

Poor recovery suspect Silty CLAY with gravel from
pavement.

Silty CLAY; light grey.
Hard; moist; low plasticity.

Completely weathered,  SILTSTONE; orangish
brown; extremely weak.
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SV: 3.0m, Test 1
UTP
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MBH7DRILLHOLE No.:

COORDINATES: East 288248.1 North 723906.6

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

29/10/2025

29/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 1.3m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 1.3m (target depth). Coordinates obtained from Auckland Council GIS.
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h
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x

Concrete gravel.

Clayey SILT; light grey.
Hard; moist; low plasticity.

Completely weathered,  SILTSTONE; light grey;
extremely weak. Occasional clast of angular
mudstone gravel..
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SV: 1.0m, Test 1
UTP
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NZGD 1949GRID:

NZDATUM:

52.0RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH8DRILLHOLE No.:

COORDINATES: East 288193.3 North 723843.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

29/10/2025

29/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.

F
ill

M
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g
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ASPHALT (Road pavement).

SILT & GRAVEL; brown martix with grey clasts.
Dense; moist; non-plastic.

No silt, poor sample recovery.

Clayey SILT; dark grey.
Hard; moist; low plasticity; Angular sheared siltstone
gravels.

Completely weathered,  SILTSTONE; light grey with
mottled black; extremely weak.

Matrix matured, orangish brown.
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EOH: 3.50 m

2.0m: Recovered as sheared angular
siltstone gravels in angular silty clay

matrix.
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SV: 1.5m, Test 1
UTP

SV: 3.0m, Test 1
UTP
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ROCK / SOIL MATERIAL DESCRIPTION
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NZGD 1949GRID:

NZDATUM:

52.1RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH9DRILLHOLE No.:

COORDINATES: East 288154.6 North 723771.8

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 2.0m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 2m (target depth). Coordinates obtained from Auckland Council GIS.
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Concrete. (Road pavement).

Clayey SILT; light grey.
Hard; moist; low plasticity.

Completely weathered,  SILTSTONE; light grey with
orangish brown stains; extremely weak.
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SV: 1.5m, Test 1
UTP
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ROCK / SOIL MATERIAL DESCRIPTION
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NZGD 1949GRID:

DATUM:

54.2RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH10DRILLHOLE No.:

COORDINATES: East 288124.9 North 723706.3

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SKLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.

F
ill

A
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h
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a
 C

o
m
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Concrete. (Road pavement)

Clayey SILT; greyish orange.
Hard; moist; non-plastic.

Silty CLAY; brown.
Hard; moist; high plasticity.

Organic material (wood).

Completely weathered,  SILTSTONE; greenish grey;
extremely weak.
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0.0m: Poor recovery 1.5m.

3.2m: Recovered as sheared grey
matrix.
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SV: 1.5m, Test 1
200 / - kPa (N/A)

SV: 3.0m, Test 1
200 / - kPa (N/A)
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ROCK / SOIL MATERIAL DESCRIPTION
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NZGD 1949GRID:

DATUM:

56.4RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH11DRILLHOLE No.:

COORDINATES: East 288053.7 North 723709.8

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 2

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 7.4m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 7.4m (target depth). Coordinates obtained from Auckland Council GIS.

F
ill
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v
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m
M
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n
g
a
k
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h
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ASPHALT.

GRAVEL, with some silt; brownish grey.
Dense; moist; gravel, medium to coarse.

Silty CLAY; light grey.
Hard; moist; high plasticity.

CLAY, with some silt; brown .
Stiff; moist; high plasticity.

CORE LOSS.

CLAY, with some silt; brown .
Stiff; moist; high plasticity.

Grey with black specks.

Clayey SILT; blueish grey.
Hard; moist; low plasticity.
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2.0m: Poor recovery from 2 to 3.5m
(possibly due to gravel from surface).
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ROCK / SOIL MATERIAL DESCRIPTION
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NZGD 1949GRID:

DATUM:

56.4RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH11DRILLHOLE No.:

COORDINATES: East 288053.7 North 723709.8

LOCATION: Landfill Access Road, Dairy Flat

SHEET 2 OF 2

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 7.4m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 7.4m (target depth). Coordinates obtained from Auckland Council GIS.

M
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a
ka

h
ia

 C
o
m

p
le

x

Clayey SILT; blueish grey.
Hard; moist; low plasticity.

Hard.

Residual soil,  SILTSTONE; light blueish grey;
extremely weak.
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ROCK / SOIL MATERIAL DESCRIPTION
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NZGD 1949GRID:

DATUM:

58.7RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH12DRILLHOLE No.:

COORDINATES: East 287977.9 North 723730.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 3

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 12.0m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 12m (target depth). Coordinates obtained from Auckland Council GIS.

F
ill

A
llu

vi
u
m

ASPHALT.

GRAVEL, with some silt; grey clasts with brown
mottles.
Dense; moist; gravel, medium to coarse.

Silty CLAY; brown.
Very stiff; moist; high plasticity.

CORE LOSS.

Silty CLAY; grey.
Hard; moist; high plasticity.

SAND; grey .
Hard; wet; sand, fine to medium.

Silty CLAY, with trace peat (amorphous); grey .
Very stiff; moist; high plasticity.

Some sand.
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ROCK / SOIL MATERIAL DESCRIPTION
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NZGD 1949GRID:

DATUM:

58.7RL GROUND:

ORIENTATION:

VerticalINCLINATION:

10096Job No.:

PROJECT: Redvale Landfill & Energy Park
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MBH12DRILLHOLE No.:

COORDINATES: East 287977.9 North 723730.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 2 OF 3

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 12.0m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 12m (target depth). Coordinates obtained from Auckland Council GIS.
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Some sand.

No sand.

Brown.

Recovered sample disturbed and reworked.

Silty CLAY; brown .
Very stiff; moist; high plasticity.
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MBH12DRILLHOLE No.:

COORDINATES: East 287977.9 North 723730.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 3 OF 3

30/10/2025

30/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 12.0m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 12m (target depth). Coordinates obtained from Auckland Council GIS.
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Silty CLAY; brown .
Very stiff; moist; high plasticity.

Silty CLAY; blueish grey.
Hard; moist; high plasticity; clay, relic rock structure.

Highly weathered,  SILTSTONE; grey ; extremely
weak.
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MBH13DRILLHOLE No.:

COORDINATES: East 287888.1 North 723738.2

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

31/10/2025

31/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.0m

SKLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3m (target depth). Coordinates obtained from Auckland Council GIS.
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TOPSOIL; brown.
Hard; moist; low plasticity.

Silty CLAY; brown.
Hard; moist; high plasticity.

Trace to some organic wood fragments.

Completely weathered,  SILTSTONE; light greyish
black mottles.; extremely weak.
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EOH: 3.00 m

0.0m: HydroVac to 1.5m.

2.7m: Angular sheared siltstone gravel
in clast.
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MBH14DRILLHOLE No.:

COORDINATES: East 287807.1 North 723778.5

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 1

31/10/2025

31/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 3.5m

SKLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 3.5m (target depth). Coordinates obtained from Auckland Council GIS.
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Fill.

Completely weathered,  SILTSTONE; light blueish
grey.; extremely weak.
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0.0m: HydroVac to 1.5m.

1.5m: Recovered as sheared angular
gravel matrix and silty clay matrix.
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MBH15DRILLHOLE No.:

COORDINATES: East 287716.9 North 723811.0

LOCATION: Landfill Access Road, Dairy Flat

SHEET 1 OF 2

31/10/2025

31/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 7.5m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 7.5m (target depth). Coordinates obtained from Auckland Council GIS.
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Concrete. (Road pavement)

Clayey SILT; light yellowish brown.
Hard; moist; high plasticity.

Silty CLAY; brownish orange.
Hard; moist; high plasticity.

Organic woods.

Completely weathered,  SILTSTONE; dark brownish
grey.; extremely weak.
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MBH15DRILLHOLE No.:

COORDINATES: East 287716.9 North 723811.0

LOCATION: Landfill Access Road, Dairy Flat

SHEET 2 OF 2

31/10/2025

31/10/2025HOLE STARTED:

HOLE FINISHED:

HOLE DEPTH: 7.5m

SDLOGGED:

PCCHECKED:

PRO-DRILLDRILLER:

DRILL TYPE:

NOTES:
E.O.B. @ 7.5m (target depth). Coordinates obtained from Auckland Council GIS.

Completely weathered,  SILTSTONE; dark brownish
grey.; extremely weak.
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Client Name. Ron Dykman Job No. 8889 
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APPENDIX C 

Relevant Historical Boreholes 
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Appendix L Geological Units 

L1 General setting and stratigraphy 

The published geological maps for the area,35 show the Redvale Landfill site to be underlain by 
Northland Allochthon deposits. The Northland Allochthon, (formerly known as the Onerahi Chaos 
Breccia), was initially deposited as marine sediments in a deep sedimentary basin. When subduction 
began beneath Northland in the early Miocene, those marine sediments along with parts of the 
ocean crust were emplaced as thrust sheets on top of existing rocks to form the Northland 
Allochthon. Waitemata Group sediments were deposited during the period of Allochthon 
emplacement and have been picked up and included within the Allochthon mass. The lateral 
displacement and thrusting endured by the materials during the Allochthon emplacement process 
has resulted in the generally extensive degree of shearing and deformation, particularly of the 
weaker units, and the overall structural complexity of the unit. 

Published data36 indicates Northland Allochthon units below the Redvale Landfill site to comprise 
Mahurangi Limestone, (forming the resource for the earlier quarrying works), and Hukerenui 
Mudstone. East Coast Bays Formation Siltstones and Sandstones, part of the Waitemata Group, are 
identified to the south-west of the landfill site. Overlying the site is a variable thickness of 
Pleistocene Sediments with localised Recent Alluvium also probably originally present in stream 
channels and pond areas. 

L2 Geological Units 

L2.1 Fill 

Various types of engineered fill, as defined by the Technical Specification,37 have been placed as part 
of the Landfill development. Such engineered fill comprises site-won materials derived principally 
from Northland Allochthon mudstones/siltstones and to a lesser extent limestone. High strength 
structural fill, generally corresponding to Type 1C high strength structural fill as defined by the 
Specification,38 is the principal engineered fill type placed to date as part of the landfill construction. 

L2.2 Pleistocene sediments 

The Pleistocene Sediments that originally mantled the site are typically represented by firm to stiff, 
locally very stiff, light grey and light orange-grey and orange mottled, silty Clay with scattered 
rootlets and organic debris, locally including shattered tree branches, trunks and stumps. 
Thicknesses encountered are generally of the order of between about 1 m and 4 m, but locally 
greater depths have been encountered associated with infilled gulleys and stream channels within 
the underlying Northland Allochthon paleo-topography, particularly to the south of Phases 1, 14 and 
15 along the southern boundary of the Eastern Property. The recent EGL investigations for the 
proposed perimeter bund, (see Appendix K in the draft Geotechnical Assessment Report), 
encountered up to 8.7 m of Pleistocene Sediments overlying Northland Allochthon at 10.2 m depth 
in boreholes on the eastern half of that southern boundary. The materials within those boreholes 

 
35 Institute of Geological and Nuclear Sciences Ltd: 2001: Geology of Auckland, 1:250,000. Sheet 3; Kermode L : 1992 : 
Geology of the Auckland Urban Area. 1: 50,000. Sheet R11. Institute of Geological and Nuclear Sciences Ltd 
36 Institute of Geological and Nuclear Sciences Ltd: 2001: Geology of Auckland, 1:250,000. Sheet 3; Kermode L : 1992 : 
Geology of the Auckland Urban Area. 1: 50,000. Sheet R11. Institute of Geological and Nuclear Sciences Ltd 
37 Waste Management (NZ) Ltd : 1994 : Phase 10 Bund Toe Key As-Built Drawings 
38 Waste Management (NZ) Ltd : 1994 : Phase 10 Bund Toe Key As-Built Drawings 



  

 

were assessed by EGL as stiff to very stiff, occasionally hard, which matches T+T’s observations 
during construction of the cells along the landfill’s south-eastern boundary. 

Geotechnical investigations and site inspections have identified that the base of the Pleistocene 
Sediments, at their junction with the underlying weathered Northland Allochthon mudstone and 
siltstone, is typically softened relative to the overlying materials, with assessed strengths of firm to 
stiff. In a number of instances low angle shear planes have also been identified at that junction, with 
the shear planes generally observed to be dipping approximately parallel to the Pleistocene 
Sediments/Northland Allochthon contact and/or the original pre-construction topography. The shear 
planes are typically noted as being tight, semi-continuous (stepped), pre-sheared, and apparently 
with low persistence. The surface of the observed shear planes varies from smooth, with no 
evidence of polishing per se, to slickensided and undulating, with relief on undulations of less than 
50 mm. 

L2.3 Northland Allochthon 

L2.3.1 Limestone 

The Mahurangi Limestone, designated Unit N1 on the Engineering Geological Plans Figures D1 and 
D2, is typically white to greyish-white, thinly to thickly bedded and weak to moderately strong, with 
sandy and muddy (marly) horizons and inter-beds in part. Within the Western Property the 
limestone appears to be generally more sheared and with a higher silt/sand content than the 
relatively more massive, “purer” Limestone encountered in the Eastern Property. The rock mass is 
typically very closely fractured and is generally extensively crushed and sheared with a pervasive 
fabric, particularly near contacts with other lithologies and zones of previous ground movements. 

L2.3.2 Mudstone and siltstone 

The Northland Allochthon materials designated Units N2 to N8 on the Engineering Geological Plans, 
Figures D1 and D2, generally comprise muddy Siltstone, silty Mudstone and occasional Greensands. 
The materials are characterised by being pervasively and tightly sheared with fracture surfaces 
commonly polished. Considering each Unit briefly in turn: 

Unit N2: Light grey to light grey-green Silty Mudstone and muddy Siltstone, very weak to 
weak, and locally moderately strong, with a generally pervasively sheared, but 
locally more blocky, fabric. 

Unit N3: Grey brown to dark chocolate brown, often carbonaceous, Mudstone, typically very 
weak to weak, but locally moderately strong generally with a relatively more blocky 
fabric with wider spaced fractures. Fractures within this unit are generally tight, 
planar and impersistent.  

Unit N4: White crushed Mudstone. 

Unit N5: Cemented muddy Siltstone, with a characteristic blocky fabric and clay infilled 
fractures. 

Unit N6: Grey to grey-brown, typically weak to locally moderately strong, muddy Siltstone 
and silty Mudstone. This material is generally less fractured and pervasively sheared 
than the other units and generally exhibits a relatively blocky fabric with tight, 
planar and impersistent jointing.  

Unit N7: Distinctive unit typically comprising grey-green to dark grey-green, fractured and 
pervasively sheared, very weak to locally weak Mudstone. Fractures are often 
curvilinear, smooth and polished. The unit generally becomes more intensely 



  

 

sheared and locally softened towards contacts with other lithologies, in particular 
with the relatively less deformable limestone.  

Unit N8: Calcareous grey to dark grey-green Mudstone often with sandy horizons and a 
generally blocky texture. 

The assessed distribution of the geological Units N2 to N8 is shown on the Engineering Geological 
Plans, Figures D1 and D2. It should be recognised that the separation of the Northland Allochthon 
mudstone and siltstone into seven Units is for convenience. In practice the materials show 
considerable, and frequent interbanding and local variation in the proportions of mudstone and 
siltstone, structure and overall description.  

Where the Pleistocene Sediments have not been removed a well-developed weathering profile is 
generally apparent at the top of the Northland Allochthon Mudstone and Siltstones, typically 
represented by a stiff to hard greenish-brown silty Clay and clayey Silt. The weathered material 
grades into the underlying unweathered rock mass from which it is distinguishable on the basis of 
colour and increased strength. The assessed thickness of such weathered material varies 
considerably but is probably typically less than about 1.5 m to 2 m.  

As noted in Section L2.2 above, low angle-shear planes are often present at the base of the 
Pleistocene Sediments and within the underlying weathered Northland Allochthon mudstones and 
siltstones. 

L2.4 Waitemata Group 

Waitemata Group sediments were encountered in investigations and mapping to the west of the 
assessed Northland Allochthon/Waitemata Group thrust fault boundary and are generally similar to 
such materials encountered elsewhere in the Auckland region. Their distribution below the current 
Landfill area is limited to the top portion of the Western Property's Southern Highwall, i.e. generally 
above the RL 100 m basegrade contour, see Engineering Geological Plans, Figures D1 and D2. They 
are primarily present south of (outside) the designated Landfill boundary where they form the 
principal stratigraphic unit. As such they are likely to form the basegrade below the western part of 
the proposed landfill Class 2 waste extension to the south-west of the current landfill boundary.  

The Waitemata Group sediments can be separated into two units on the basis of whether they had 
been deposited pre or post the Northland Allochthon emplacement. The two units are very similar 
lithologically, and typically distinguished primarily on the basis of their assessed degree of 
weathering and hence strength: 

1 The pre-Northland Allochthon emplacement unit is typically described as very weak to weak 
green, grey to dark grey interbedded Sandstone and Siltstone.  

2 The post-Northland Allochthon emplacement unit typically shows a more developed 
weathering profile and overall lower strengths, with very stiff to hard Silt and medium dense 
Sand grading with depth to extremely weak grey interbedded Siltstone and Sandstone 
respectively. 

Where encountered in construction of the Western Property’s Southern Highwall, the unit was 
typically identified as yellow brown, grey and orange-brown, often steeply thinly banded, very weak 
to weak but locally up to moderately strong, clayey, silty fine Sandstone. The rock mass was 
generally relatively massive with irregular rough tight joints parallel to the colour banding /bedding. 
Sandy Siltstone horizons were also identified together with localised zones of sandstone/siltstone 
breccia in a clayey/silty matrix. 

L2.5 Geological structure and defects 



  

 

Emplacement of the Northland Allochthon has resulted in extensive structural disturbance of the 
rock mass, reflected in the observed shearing and distortion, particularly of the weaker Mudstone 
units, and the overall structural complexity of the lithologies underlying the site. The following 
summarises the principal structural features typically encountered within the Northland Allochthon 
materials below the Landfill: 

1 The Mudstone and Siltstone mass is usually intensely sheared adjacent to Limestone contacts 
but elsewhere the fabric varies from intensely sheared, to pervasively sheared to relatively 
blocky, particularly in the Unit N3 and Unit N6 materials. The general structural fabric in the 
Mudstones and Siltstones to the east of the main Limestone mass in the Eastern Property is 
generally NNE to SSW, i.e. approximately parallel to the Limestone trend. To the west of the 
Limestone, and across the eastern two-thirds of the Western Property, the general structural 
trend gradually becomes more NW to SE, approximating to the strike of the main Thrust Fault 
separating the Northland Allochthon and Waitemata Group materials along the south-western 
boundary of the landfill. Foliation and lamination/bedding orientations within the Mudstone 
and Siltstones are generally steep typically varying between about 60° dip and vertical.  

2 The Limestone (Unit N1) materials, although typically weak to moderately strong, usually 
exhibit a pervasively sheared fabric generally elongated and aligned parallel the principal 
Limestone/Mudstone contacts. 

3 The Mudstones and Siltstones are commonly cross-cut by narrow shear zones, typically near 
vertical and characterised by up to about 100 mm of dark grey, very stiff clay representing 
gouge material formed by the shearing process.  

4 Fractures within the Northland Allochthon materials are generally tight and impersistent, 
normally planar or gently undulating, and usually with no evidence of polishing or relative 
movement along the fracture planes. The prominent exception is the Northland Allochthon 
Mudstone Unit N7 which is characterised by extremely closely spaced, curvilinear, polished 
joints.  

5 A Thrust Fault, forming the assessed Northland Allochthon/Waitemata Group contact 
boundary, generally runs NW to SE obliquely across the upper portion of the proposed 
Western Property Southern Highwall, see Engineering Geology Plans, Figures D1 and D2. 
South of the Landfill boundary the Thrust Fault alignment is assessed as becoming more NNW 
to SSE and likely intersecting the western part of the proposed landfill Class 2 waste extension 
to the south-west of the current landfill boundary. Mapping of the Southern Highwall 
basegrade suggests that the Thrust fault is not a single defined fault plane but more a series of 
steeply south-westerly dipping irregularly interbanded sub-parallel sheared zones consisting 
of sheared Northland Allochthon Limestone, Waitemata Group Sandstones and an Autoclastic 
Breccia, all formed as part of the Northland Allochthon emplacement process. This has 
resulted in the sub-parallel bands of Limestone, Autoclastic Breccia and Waitemata Group 
shown on the Engineering Geology Plans, Figures D1 and D2. 

L2.6 Geological model 

The extensive geological and geotechnical data gathered at the Redvale Landfill site since the 
original resource consent process commenced in 1988 have enabled a comprehensive and robust 
geological model to be developed for the site, see Engineering Geological Plans, Figures D1 and D2. 

The model has identified the Eastern Property and the eastern two-thirds of the Western Property 
to be underlain by sheared, generally NNE to SSW 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, 
interbanded Mudstones and Siltstones. 



  

 

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 site 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. 



  

 

Appendix M Historic (pre-2024) Geotechnical 
Investigations 

M1 General 

Extensive geotechnical investigations have been carried out at the Redvale Landfill site, and 
immediate environs, since pre-consenting assessment of the site began in 1988. Those historic (pre-
2024) investigations can be split into three principal stages, namely: 

1 Pre-1992 Investigations by T+T and others:  

Prior to granting of the original landfill consents in 1992 investigations were carried out 
comprising machine excavated trenches and machine boreholes at locations within, and 
outside, the proposed landfill perimeter. In addition, T+T carried out a geotechnical study in 
1991, which included the excavation of several large diameter drilled shafts. 

2 Post-1992 Investigations by T+T: 

As the Redvale Landfill cells have been progressively constructed, between 1992 and 2014 T+T 
carried out a large number, and wide range, of geotechnical investigations both within the 
landfill perimeter and externally for works such as stockpiles and sedimentation ponds. Those 
investigations principally comprised: 

− Machine drilled boreholes 

− Machine excavated test pits and a more limited number of trenches 

Other investigations carried out to a limited extent included: 

− Cone Penetrometer Tests (CPT) 

− Hand-Auger Boreholes 

Other sources of geotechnical information obtained as part of the ongoing landfill 
development has included data from construction observations, engineering geology mapping 
and the Basegrade Inspection process required under the current consents. 

Laboratory testing, principally triaxial strength testing, has also been carried out on selected 
samples to confirm geotechnical design parameters. 

3 2010 Investigations by S&R: 

As part of their design assessment for the proposed Managed Fill S&R carried out limited 
investigations for the stockpile works comprising: 

− 3 No. machine boreholes to between 12.50 m and 20.45 m deep. 

− 15 No. hand-auger boreholes to up to 5 m depth. 

− 7 No. test pits to up to 3.5 m depth. 

The following sections briefly review and discuss the historic (pre-2024) geotechnical investigations. 

  



  

 

M2 Investigations 

M2.1 General 

The locations of historic geotechnical investigations known to have been carried out at the Redvale 
Landfill site, to date, are shown on the Engineering Geology Plans, Figures D1 and D2.  

In reviewing the historic investigation data, it should be noted that, in view of the changing ground 
levels as a result of construction works within the study area, the coordinates of many of the 
investigations are now correct in plan only.  

The post-1992 investigations were generally supervised, and boreholes and test pits logged, by T+T 
Engineering Geologists or Geotechnical Engineers. 

M2.2 Boreholes and shafts 

A review of records shows that over 150 No. machine drilled boreholes, 6 No. Hand-Auger boreholes 
and 6 No. Machine drilled large diameter shafts have been carried out at the Redvale Landfill site, 
specifically: 

1 Machine drilled boreholes: These have been the primary investigation method to allow visual 
inspection (logging) of materials, together with installation of piezometers or inclinometers 
within selected boreholes. 

2 Hand-Auger Boreholes: A limited number of hand-auger boreholes were carried out to 
assess the thickness of Pleistocene Sediments as part of the geotechnical assessment of the 
Co-Generation Plant. 

3 Machine drilled Shafts:  As part of the earlier phases of investigation in 1991, 6 No. large 
diameter shafts were drilled within the landfill area using a piling rig, so as to allow direct 
inspection of ground conditions in the shaft walls. 

4 Horizontal Drains: These were installed in a number of locations as part of individual cell 
development, notably within the Eastern Property’s Western Highwall and the Western 
Property’s Southern Highwall. In addition to groundwater information the drill cuttings and 
drilling rates were used to supplement other geotechnical investigation data. 

M2.3 Test pits and trenches 

Records shows that 262 No. machine excavated test pits and 19 No. machine excavated trenches 
have been carried out at the Redvale Landfill site, specifically: 

1 Test Pits: A variety of test pits have been excavated across the site with their dimension and 
depth varying depending on the excavator used and the objectives of the particular pits. 
Generally the test pits were about 1.5 m by 2 m in plan, with test pits typically at least 1.5 m 
deep but many up to the reach limit of the 20 tonne excavators typically used, i.e. about 5 m. 

2 Trenches: These may be viewed as linear test pits, and were carried out primarily to assist in 
identifying unit contacts or shear zones. 

M2.4 Engineering geology mapping and basegrade inspections 

Engineering geology mapping was carried out progressively throughout the construction of the 
Redvale Landfill. The mapping was primarily focused on inspection of areas prior to, during and 
following construction works, but has also included more opportunist mapping of temporary access 
road cuts, borrow areas, drain/pipe excavations and the like.  



  

 

To comply with Water Right No. 907315/21067, Special Condition 1.3 for the Redvale Landfill, an 
independent Quality Assurance Report on the lining system basegrade preparation works is required 
to be submitted to Council prior to placement of refuse within a completed Landfill cell. As part of 
that QA compliance a designated Liner Review Team, (LRT), comprising a representative from T+T 
and from the Peer Review Panel, carried out an inspection and engineering geology mapping of the, 
trimmed basegrade to confirm its suitability for lining system placement. The results of that 
inspection and mapping are documented for subsequent incorporation into that cell’s lining system 
QA Report.  

The results of the engineering geology mapping and Basegrade Inspections, together with 
information from the geotechnical investigations, e.g. boreholes and test pits, was used to develop 
an Engineering Geology Plan for the Redvale Landfill site. That Plan was progressively revised and 
upgrade as the landfill development proceeded, and the latest revision is included as Figure D1 
(Eastern Property) and Figure D2 (Western Property). 
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