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F1. Introduction

F1.1 Purpose of this report

GHD has been engaged by Auckland Council (AC)' to carry out landslide risk assessments and to provide
associated landslide risk management advice and geotechnical investigations in the Waitakere area, specifically
for the residential areas of Muriwai, Piha and Karekare.

One of the project work items is to conduct a geotechnical borehole investigation to understand the subsurface
conditions in the vicinity of the 80 m-high escarpment to the east of Muriwai township that experienced damaging
landslides in February 2023. This report is a factual account of the work undertaken, the materials that were
encountered and their geotechnical characterisation from laboratory testing. These results are used to inform the
engineering geological characterisation in Overall Report Appendix B.

Groundwater monitoring was installed in some boreholes for future groundwater monitoring by AC and some of
this data is presented.

This report is an appendix to the overall GHD landslide risk report and should be read in conjunction with it, as well
as associated appendices. The overall report contains additional information and synthesises the results of other
appended assessments carried out by GHD.

F1.2 Background

Two significant rainfall events affected the Waitakere area in late January and early February 2023, resulting from
the impacts of ex-tropical cyclones Hale and Gabrielle, respectively.

The Cyclone Gabrielle weather event of 14 February 2023 resulted in widespread catastrophic flooding and slope
instability in the settlement of Muriwai where several debris avalanches (which included rocks and trees) occurred,
some of which developed into saturated debris flows that resulted in damage to buildings and infrastructure. Two
fatalities occurred due to impact of landslides on private dwellings. This tragic event was similar to a 1965 storm
event that also claimed two lives.

Following the event, rapid building assessment of residential properties was undertaken in Muriwai, with some
houses having access by owners restricted (a yellow placard — e.g. access in daylight hours only) and some for
which no access was permitted (a red placard). Dwellings that retained unrestricted access were white placarded.

F1.3 Scope

The intention of the geotechnical investigation and groundwater monitoring installation was to:

- Support the development of the ground model of the site
- Provide an of understanding of geotechnical properties of previously failed landslide material
- Understand the presence of significant geological boundaries that may be influencing slope failure

- Identify groundwater profiles within the slope and their response to rain events, and to provide ongoing,
telemetered data for use by AC.

T As part of contract CW198379, Master Services Agreement CCCS: CW74240 dated 7/09/2019, subsequent work item ‘Waitakere Coastal
Communities Landslide Risk Assessment’, dated 26/04/2023

GHD | Auckland Council | 12612462 | Waitakere Coastal Communities Landslide Risk Assessment 1



The scope for this investigation is as follows:

Boreholes

- Drill nine boreholes advanced to a depth of between 11 m and 80 m below ground level (bgl) at Muriwai in
locations at the top and below the escarpment where landslides occurred in February 2023, with the
following distribution:

e  Three approximately 80 m deep boreholes at Oaia Road, east of (above) the Muriwai escarpment

e  Three boreholes below the Muriwai escarpment on Domain Crescent (two to approximately 11 m bgl and
one to approximately 41 m bgl)

e  Three boreholes below the Muriwai escarpment on Motutara Road (two to approximately 11 m bgl and
one to approximately 41 m bgl)

- Log the recovered material using NZGS (2005) guidelines
- Conduct Standard Penetration Tests (SPTs) at 1.5 m intervals
- Record data in AGS4 format and upload borehole logs to the New Zealand Geotechnical Database

Groundwater monitoring

- Install standpipe piezometer screens in some of the boreholes

- Measure initial water levels during drilling and following screen installation

- Supervise installation of water level data recorders and AC monitoring-compatible telemetry hardware to
allow ongoing data collection (by AC)

Laboratory testing
- Testing of recovered soils and rocks including:
e  Atterberg Limit testing
e Particle size distribution (wet sieve) tests
¢ Unconfined Compressive Strength tests
e Pinhole and Crumb dispersibility

This report may be updated in the future to include ongoing data.

F1.4 Report structure

This report is a factual account of the Muriwai geotechnical investigation and is one of six appendices that are part
of assessing the risk-to-life from landslides at Muriwai. A list of report appendices is presented in Table F1.

Table F1 Summary of accompanying Muriwai landslide risk assessment reports
Overall Report Waitakere Coastal Communities Landslide Risk Assessment (Muriwai) Overall Report
Appendix A Figures
Appendix B Engineering Geological Report
Appendix C Slope Stability Assessment
Appendix D RAMMS debris flow analysis
Appendix E Landslide Risk Assessment
Appendix F Geotechnical Investigations Report (this report)
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F2. Site investigation overview

F2.1 General

Intrusive site investigations commenced on the 29" of June 2023 and were completed on the 18" of August 2023.
The location of Muriwai is shown in Figure F1 below and a plan showing the borehole locations is presented in
Figure F1-1 in Appendix F1.

MURIWAI : N
s T AUCKLAND ﬁ
Escarpment
&
Q
v\?'
o)
i "'"!_' Escarpment
|;j ¥
Figure F1 Muriwai location showing the February 2023 landslides mapped by GHD (blued lines)

All nine boreholes were drilled within the road reserve, with three holes along each of Oaia Road, Domain
Crescent and Motutara Road. Six groundwater dataloggers with telemetry hardware were installed in the
boreholes with piezometer screens. The location, depth and installation summary of these holes are presented in
Table F2 below.

F2.2 Subcontractor management

GHD engaged DCN Dirilling Limited (DCN) to undertake the site investigation physical works. DCN directly
engaged and managed additional subcontractors required to complete the physical works on site, including traffic
management and buried services clearance.

Babbage Geotechnical Laboratory (BGL) and Geotechnics Ltd were engaged to carry out geotechnical laboratory
testing. ConnectM2M Limited installed piezometer dataloggers and telemetry.

GHD | Auckland Council | 12612462 | Waitakere Coastal Communities Landslide Risk Assessment
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Table F2 Borehole investigations summary (all holes to target depth)

Location | Street Reduced level Termination Screen interval (m
ID location (m) depth (m bgl) bgl)

BH-MO01 1728691 5923873 138.0 79.60 73-79
BH-M02 Oaia Road 1728387 5923493 144.5 79.57 60 — 66
BH-MO03 1728010 5923112 150.0 79.64 73-79
BH-M04 1727699 5923031 53.0 10.95 No installation
Domain . .
BH-M05 Crescent 1727856 5923234 63.5 10.95 No installation
BH-MO06 1728033 5923293 90.0 40.95 21 -27
BH-MO07 1728235 5923652 52.0 40.64 33-39
Motutara . .
BH-MO08 Road 1728392 5923798 63.0 10.95 No installation
BH-MO09 1728448 5923911 72.5 10.95 7.2-10.2

F3. Site investigation methodology

F3.1 Boreholes

Boreholes were completed as follows:

- Hand auger or hydro-excavation to 1.5 m bgl to avoid striking buried services.

- Conventional (‘Open Barrel’) coring to recover nominal 83 mm diameter core in low strength near surface
material.

- Wireline triple tube (HQTT) coring to recover nominal 61mm diameter core at greater depths.
Boreholes without piezometers installed were backfilled with bentonite and the surface reinstated. All well covers
were capped with plastic lockable lids and rubber gaskets ('toby box'), flush to ground level. All receiver/transmitter

units that house the telemetry equipment were installed in an adjacent service box, which itself is covered with a
lockable plastic lid flush to ground level.

For BH-MO06 & 07 wells are within the road, with the service boxes being offset less than 1 m away (outside of
carriageway).

A short length of connecting wire is buried at shallow depth (less than 1 m bgl) between the well head and the
service box. For BH-M06 and BH-MOQ7, this is encased in a PVC plastic sleeve. Wire connections are not marked
at ground level.

Borehole logs, core photographs and piezometer installation details are presented in Appendix F2.

F3.2 In-situ strength testing

The following in-situ strength testing was performed during the drilling of boreholes.

F3.2.1 Standard penetration testing (SPT)

Standard Penetration Testing (SPTs) were performed at 1.5 m intervals in accordance with NZS 4402: 1988 Test
6.5.1 “Determination of the penetration resistance of a soil”. SPT results are recorded on the borehole logs in
Appendix F2 with the associated hammer calibration sheets. SPT results plotted against reduced level are
presented in Figure F2.

Values given on the attached borehole logs are uncorrected N values. Table F3 gives the hammer efficiency value
for each SPT hammer used during the site investigations. The associated drilling rig is reported on the
corresponding borehole log. SPT calibration documentation is presented in Appendix F4.
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Table F3 Overview of the SPT hammer efficiency of the drilling rig

Drilling Rig SPT Trip Hammer SPT Hammer Efficiency Boreholes Drilled
Reference
TR 200 3 68.5 % All boreholes except BH-M04
MOR 700 1 68.1 % BH-M04
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Figure F2 Uncorrected SPT ‘N’ value graphs against depth (m bgl) for all boreholes (left graph), with the same information separated into borehole groupings for clarity
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F3.2.2 Handheld shear vane

Shear vane testing was performed during drilling of machine boreholes where cohesive soils were encountered.
Measurements were typically taken every 1.5 m depth from core prior to extrusion from the core barrel.

All shear strengths shown on the appended logs are corrected vane shear strengths derived in accordance with
the NZGS “Guideline for Hand Held Shear Vanes Test” (2001). The peak and remoulded vane readings represent
hand-held dial readings from a 19 mm vane, adjusted using the calibration sheets attached in Appendix F4. These
are reported on the logs as undrained shear strength and are summarised in Table F4.

Table F4 Shear vane testing summary
Borehole Vane Serial | Corrected Peak | Corrected
Number Undrained Residual
Shear Strength | Undrained
(LGE)] Shear Strength
(LGE)]

BH-MO01 3.0 GEO902 >211 n/a Vane unable to penetrate
BH-M02 0.5 GEO1060 155 87
BH-M02 1.0 GEO1060 142 74
BH-M02 1.5 GEO1060 111 59
BH-MO02 3.0 GEO1060 >211 n/a Vane unable to penetrate
BH-MO06 3.0 GEO902 >211 n/a Vane unable to penetrate
BH-MO06 4.5 GEO902 >211 n/a Vane unable to penetrate
BH-MO08 3.0 GEO902 >211 n/a Vane unable to penetrate

F3.3 Groundwater level monitoring

F3.3.1 Piezometer construction and static readings

Groundwater readings were periodically taken during the drilling programme (see Table F5). Groundwater levels
measured in piezometers following bore development are summarised in Table F5.

F3.3.2 Variable head permeability (slug) testing

Slug testing was carried out between the 28" and 30" of August 2023 to estimate the permeability of the materials
in the screened range of the piezometers. Rising and falling head tests were carried out in all six piezometers
installed.

The data obtained from the rising and falling head tests were analysed using Aqgtesolv Software (v 4.51), and the
hydraulic conductivity values were obtained using the Bower and Rice (1976) and Hvorslev (1951) solutions. The
results are provided in Table F6.
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Table F5 Groundwater levels following piezometer installation and bore development.

Bore ID Ground Screen Interval Groundwater level
Elevation
28 Aug 2023 29 Aug 2023 30 Aug 2023 9th Apr 2024 17t Apr 2024 19t Apr 2024

B T B R Y S VR N O T I VR S VO Y N O

BH-MO01 138.0 73-79 59.38 78.62 Not read 51.51 86.49 Not read Not read
BH-M02 144.5 60 — 66 84.79 59.73 84.76 59.74 Not read Not read 59.75 84.75 59.74 84.76
BH-MO03 150.0 73-79 Dry - Dry - Dry - Not read Dry - Dry -
BH-MO06 90.0 21-27 19.97 70.02 19.82 70.17 19.86 70.14 Not read 19.65 70.35 18.51 71.49
BH-MO07 52.0 33-39 Not read - 7.32 44.68 Not read Not read 7.36 44.64 7.52 44.48
BH-MO09 72.5 7.2-10.2 6.83 65.67 6.83 65.67 Not read Not read 7.22 65.28 7.23 65.27
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Table F6 Results from the hydraulic conductivity tests (data from BH-M09 was not credible and is not presented)

Hydraulic conductivity (m/s

Bore ID _
Bouwer-Rice Hvorslev Mean

BH-MO01 8.8E-08 1.0E-07 9.5E-08

BH-MO02 5.5E-09 6.5E-09 5.9E-09

BH-MO06 1.7E-08 2.3E-08 2.0E-08
3.4E-08 4.1E-08

BH-MO07 7.1E-08
1.4E-07 1.3E-07

F3.3.3 Telemetry

To allow long-term remote monitoring of water levels in piezometers by AC each piezometer was fitted with a
pressure transducer data logger and cellular telemetry unit. Data loggers and telemetry are self-contained, vented
and battery powered.

The telemetered groundwater monitoring equipment includes:

- Hydrostatic Level Sensor (PTX-002) and associated cable,
- Site Sentinel (X1-001 4G),

- Road Marker Antenna (XANT-007),

- Analogue Junction Box - 1 input with vent (XIO-004)

- Marley 250 mm x 250 mm sealed cable management pit.

Each hydrostatic level sensor records and reports the level of water above the sensor. Each telemetered unit is
configured to record this water level at 15-minute intervals. The data is transmitted daily at 2 pm. Once
transmitted, the data is pushed directly to Auckland Councils Hydrotel system. A summary of the installation
depths of the hydrostatic level sensors in meters below ground level (m bgl), and an approximated? value in m RL,
is provided in Table F7.

Groundwater plots from the telemetered data, between the period of 19" October 2023 and 22" March 2024 are
presented in Appendix F5. Rainfall data taken from the Muriwai Golf Course (available on Auckland Council’'s
Environmental Data Portal) for the same date range has been plotted on the graphs also. The groundwater data
trace presented in Appendix F5 for BH-MO1 represents a signal that is unverifiable and as such has been
assumed to be erroneous.

Table F7 Hydrostatic Level Sensor install depth summary.

Bore ID Hydrostatic Level Sensor Installation Depth
Measured value in m bgl Approximate value in m RL2

BH-MO01 66.2 71.8
BH-M02 65.85 78.7
BH-M03 79.0 71.0
BH-M06 27.0 63.0
BH-MO07 39.0 13.0
BH-M09 10.3 62.2

2 Hydrostatic Level Sensor installation depth presented in m RL is calculated using the estimated collar height of the bore. This collar height
has been estimated from a local GIS viewer and has not been measured using GNSS techniques.
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F3.4 Investigation locations

The location of each borehole was recorded using handheld GPS, which has a metre-scale accuracy. This was
compared with Auckland Council’s online GIS viewer using measurements of investigation locations relative to
known features.

Latitude and longitude are presented in terms of the New Zealand Transverse Mercator (NZTM 2000), the
internationally recognised type of projection formally defined as the LINZS25002 standard (standard for New
Zealand Geodetic Datum 2000 Projections), with elevation shown in the Auckland 1946 local mean sea level
(MSL), one of thirteen local MSL circuits used in New Zealand.

F4. Geotechnical laboratory testing

F4.1 General

The following tests were scheduled for selected samples by BGL:
e Atterberg Limit, (NZS 4402:1986, Test 2.2, 2.3 & 2.4)
e Particle Size Distribution (Wet Sieve), (NZS 4402:1986, Test 2.8.1)
e Particle Size Distribution (Hydrometer), (NZS 4402:1986, Test 2.8.4)
e Detection of Presence of Allophane in Soils: (NZS4402:1986, Test 3.4)
¢ Unconfined Compressive Strength (UCS). (NZS4402:1986,Test 6.3.1)
The following tests were scheduled for selected samples by Geotechnics Ltd:
e Pinhole, (ASTM D4647-13 2020)
o Dispersibility by the Crumb Method (BS 1377: Part 5: 1990 Clause 6.3, not IANZ accredited)
o Water Content, (NZS 4402: 1986, Test 2.1)

The number and type of tests are presented in Table F8. Testing results are presented in Appendix F3.

Table F8 General summary of geotechnical laboratory testing scheduled.
Atterberg . . . . Uniaxial

. - Particle size Particle size .

Investig Water limits P P compressive . Allophane
. distribution distribution Pinhole
ation ID content (PL, LL, (wet sieve) (hydrometer) strength Presence
PI) y (UCS)

BH-MO01 1 1 2 1 1 1
BH-M02 1 1 13 1
BH-M03 1 9
BH-M05 1
Bh-M06 1
BH-M07 3
BH-M08 2 1
BH-M09 2
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F4.2 Atterberg Limit

One sample was tested for Atterberg Limits, (NZS 4402:1986, Test 2.2, 2.3 & 2.4); the result is plotted on the
plasticity index chart in Figure F3.
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Figure F3 Plasticity Index chart
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F4.3 Particle Size Distribution

Thirteen samples were taken from BH-M01 to BH-MO09 and tested for Particle Size Distribution (PSD - wet sieve). One PSD sample from BH-M01 was tested for
PSD - hydrometer (NZS 4402:1986 Test 2.8.4). The results are presented in Figure F4.
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Figure F4 Particle Size Distribution chart
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F4.4 Detection of Presence of Allophane in Soils:

One sample (BH-MO08, 10.00-10.10m) was tested for presence of allophane (NZS4402:1986, Test 3.4). The result

indicates an allophane content of less than 5%.

F4.5 Pinhole and Crumb Testing

Two samples were tested for dispersibility using Pinhole (ASTM D4647-13) and Crumb (BS 1377: Part 5: 1990

Clause 6.3) methods. The results are outlined in Table F9.

Table F9 Summary of Pinhole and Crumb Testing

Sample (BH & Depth) Lab Description Pinhole Method Crumb Method
Classification Classification

Grade 4 - Strong

BH-MO01 - 2.02-2.06 m Clayey SILT, dark
brown; very soft, (dlsperswe)
wet, high plasticity.

BH-M02 - 1.96 — 2.00 m | Silty CLAY, orange | ND1
brown; very soft, (non-dispersive)
wet, high plasticity

F4.6 Uniaxial Compressive Strength (UCS)

UCS testing was undertaken by BGL on Awhiti Group core samples from BH-M02 and BH-M03 (NZS4402:1986,
Test 6.3.1). The results are presented against depth in Figure F5 .
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Figure F5 Uniaxial Compressive Strength (UCS) versus depth
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F6. Limitations

This report has been prepared by GHD Limited (GHD) for Auckland Council and may only be used and relied on
by Auckland Council for the purpose agreed between GHD and Auckland Council as set out in Section 1 of this
report.

GHD otherwise disclaims responsibility to any person other than Auckland Council arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report (refer Section 1 of this report). GHD disclaims liability arising from any of the assumptions
being incorrect.

GHD does not accept responsibility arising from, or in connection with, varied conditions and any change in
conditions. GHD is also not responsible for updating this report if the conditions change.

This report should not be altered, amended, abbreviated, or issued in part in any way without prior written approval
by GHD. GHD does not accept liability in connection with the issuing of an unapproved or modified version of this
report.

This report presents information obtained from, and testing undertaken at or in connection with, specific sample
points, investigation locations and test points. Conditions at other parts of the site may be different from conditions
found at the specific sample points. The actual characteristics of materials may vary significantly.

Sampling, investigations and testing were undertaken at a specific point in time. Ground conditions, including
groundwater levels and contaminant concentrations can change over time. Therefore, the information from the
sampling, investigations and testing may not represent the conditions that may be encountered across the site at
any future point in time.

Investigations undertaken in respect of this report are constrained by the particular site conditions, such as
physical access and the location of buildings, services and vegetation. As a result, not all relevant site features
and conditions may have been identified in this report.

An understanding of the geotechnical site conditions depends on the integration of many pieces of information,
some regional, some site specific, some structure specific and some experienced based. Hence this report should
not be altered, amended, abbreviated, or issued in part in any way without prior written approval by GHD. GHD
does not accept liability in connection with the issuing of an unapproved or modified version of this report.

Verification of the geotechnical assumptions and/or model is an integral part of the design process - investigation,
construction verification, and performance monitoring. If the revealed ground or groundwater conditions vary from
those assumed or described in this report the matter should be referred back to GHD.

GHD | Auckland Council | 12612462 | Waitakere Coastal Communities Landslide Risk Assessment 15
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GLOSSARY OF SYMBOLS

[t]

This standard sheet should be read in conjunction with all test hole log sheets and any idealised geological sections prepared for the
investigation report.

GENERAL ABBREVIATIONS

Activity type / drilling method

DT Dual tube oP
CA Casing advancement PM
EXP Logged exposure PQTT
GCOP GCO probe RC
HA Hand Auger RCG
HV Hydro Vacuum excavation RO
HQTT HQ triple tube coring SCP
ICBR In situ CBR test SH
IDEN In situ density test SNC
INST Instrument SPT
IVAN In situ vane test TP
MHA Machine Hollow auger TT
MSA Machine Solid auger VC
NQTT NQ triple tube coring w
OB Open barrel

Sampling type

AMAL Amalgamated sample LB

B Bulk disturbed sample LDS
BLK Block sample M

C Core sample P
CBR CBR mould sample T™W
D Small disturbed sample U
ES Soil sample for environmental testing U100
EW Water sample for environmental testing u76
G Gas sample uT

J Jar w

Other testin
F

9

Falling Head Permeability Test

N Total blows - SPT Value
PK Packer Test
PP Pocket Penetrometer (suffixed by value in kPa)
PT Pressuremeter Test
R Rising Head Permeability Test
SV Shear Vane Test (suffixed by value in kPa, peak/residual values)
UTpP Unable to penetrate (shear vane testing)
TD Target depth
HCL Hydrochloric acid
WELL SYMBOLS
ok
Sand f “| Gravel
!
[
. Grout ﬁ{ld Concrete
‘ ‘ Solid Pipe % Slotted Pipe
GROUNDWATER SYMBOLS

SZ Groundwater level

Observation pit/trench
Pressuremeter test hole
PQ triple tube coring
Rotary cored

Rotary drilling in common ground
Rotary open hole

Static cone penetrometer
Shaft

Sonic core drilling
Standard penetration test
Trial pit/trench

Triple tube coring
Vibrocore

Wash boring

Large bulk disturbed sample (for earthworks testing)
Large Disturbed Sample

Mazier type sample

Piston sample

Thin walled push in sample

Undisturbed sample - open drive

U110 Undisturbed Sample

U76 Undisturbed Sample

Thin wall open drive tube sampler

Water sample

— Bentonite

\\ghdnet\ghd\NZ\Manukau\Projects\51\0101204 Geotech\10 Geotech Software Guides and Templates\gINT\Standard
Symbol Sheet\NZStandardSheet_SymbolGlossary_ver6 - Copy.doc
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SOIL SYMBOLS
Main Components

|: S e KY2
Q__ BOULDER ‘. ..| SAND C,\xl ORGANIC SOILS
— ¢ ae s
L
' | coBBLE «| ST CORE LOSS
VI w
B —
< = GRAVEL — —| cLAY FILL
2 A -
Note: Composite soil types will be signified by combined symbols, e.g [~ - Sandy CLAY
SOIL DESCRIPTION ABBREVIATIONS
Consistency S-F Soft to firm
D Dense St Stiff
D-vD Dense to very dense St-VSt Stiff to very stiff
F Firm VD Very dense
F-St Firm to stiff VL Very loose
H Hard VL-L Very loose to loose
L Loose VS Very soft
L-MD Loose to medium dense VS-S Very soft to soft
MD Medium dense VSt Very stiff
MD-D Medium dense to dense VSt-H Very Stiff to hard
S Soft
Moisture Condition
D Dry
D-M Dry to moist
M Moist
M-W Moist to wet
S Saturated
w Wet
ROCK SYMBOLS
Sedimentary
1
SANDSTONE SHALE —— LIMESTONE
11
MUDSTONE CONGLOMERATE |2 { GREYWACKE
AKAX
xxx| SILTSTONE . COAL
AKX

Metamorphic

[ [
LOW GRADE - SCHIST [ | HIGH GRADE - QUARTZITE
o™
Igneous
+ + VV
.| GRANITIC ROCK v/ " 3 BASALTIC ROCK

Note: Additional rock symbols may be allocated for a particular project. Interbedded rock will be represented using alternatively the
above symbols

\\ghdnet\ghd\NZ\Manukau\Projects\51\0101204 Geotech\10 Geotech Software Guides and Templates\gINT\Standard
Symbol Sheet\NZStandardSheet_SymbolGlossary_ver6 - Copy.doc 2



ROCK DESCRIPTION ABBREVIATIONS

Rock Strength

EW Extremely weak

EW - VW Extremely to very weak
VW Very weak

VW - W Very weak to weak

w Weak

W - MS Weak to moderately strong
MS Moderately strong

MS- S Moderately strong to strong
S Strong

S-VS Strong to very strong

VS Very strong

VS - ES Very strong to extremely strong
ES Extremely strong

DEFECT DESCRIPTION ABBREVIATIONS

Fracture Type

BP Bedding Plane
CB Cross Bed

Cl Cleavage

CS Crushed Seam
Ccz Crush zone

Fl Foliation

Fz Fractured Zone (>250 mm)
JS Joint set

Inclination

SB  Sub-horizontal

G Gently inclined

M Moderately inclined
S Steeply inclined

VS  Very steeply inclined
SV Sub-vertical

Roughness

sl Slickensided
r Rough

sm Smooth
Texture

Pl Planar

St Stepped

u Undulating

Joint Set Counts

X2 2joints
X3 3joints
X4 4joints
X5 5joints
X6 6joints
X7 T7joints
X8 8joints
X9 9joints

>10 > 10 joints
Core Recovery Parameters
TCR - Total Core Recovery %

o | SCR — Solid Core Recovery %
190 | RQD — Rock Quality Designation %

\\ghdnet\ghd\NZ\Manukau\Projects\51\0101204 Geotech\10 Geotech Software Guides and Templates\gINT\Standard

Weathering

RS Residual soil

CW-RS Completely weathered to residual soil

Cw Completely weathered

HW-CW Highly weathered to completely weathered
HW Highly weathered

MW-HW Moderately weathered to highly weathered
MW Moderated weathering

SW-MW Slightly weathered to moderately weathered
SW Slightly Weathered

UW-Sw Unweathered to slightly weathered

uw Unweathered (fresh)

JT Joint

SF Sheared Surface

SM  Seam

SS Sheared Seam
SZ  Sheared Zone (>250 mm)

VN  Vein
Aperture

T Tight

VN  Very Narrow
N Narrow

MN  Moderately Narrow
MW  Moderately Wide
w Wide

VW  Very Wide

Infilling or Coating

CN Clean

X Carbonaceous
CLAY Clay

KT Chlorite

CA  Calcite

Fe Iron Oxide

Ml Micaceous

QZ Quartz

VE Veneer
Spacing

EC  Extremely closely spaced
VC  Very closely spaced

C Closely spaced

MW  Moderately widely spaced
w Widely spaced

VW  Very widely spaced

Visual Defects

Visual representation of defect angle
from horizontal (example shown is 45°)

Symbol Sheet\NZStandardSheet_SymbolGlossary_ver6 - Copy.doc



Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :10f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT1946 Checked - JHS
=| e Sample
< o )
2|12 |_2 £ T ~| 5
Material Description % 5 |38 5 |o .S E| B |5
- S| © [0~ % |E| B2 = €5 9
= £l °| § 285 - 0|3 § §| 5 | ICR 52 £E |2
E £1% 8|3 |2%|8g| 3 |5 (2| 8 (5|5 |3n (88| 25 |8
4 &g 5 |5s|Egl B 21§ 2 |8| Z5 |R® | 22 | 83 | &
o | o s |ox|z2F| o= Sliiiere| (W £ |2 0
1° ‘*—L’ 3| Clayey SILT with some organics; brown, mottled orange and o | M |sF b~ N L
- 4 194 grey. 'Soft to firm', moist, low plasticity. Organics, rootlets and g )C'[ Q 3
1 I~ .| roots. [TOPSOIL]. 8 =3 i
o JRRLEN S ~ L
- 1° Clayey SILT with minor organics; brown, mottled orange and . L
E grey. 'Soft to firm', moist, low plasticity. Organics, rootlets. < 100 | 3
L [FILL. . * LT
= 14 - 1] | -1
i I X | Clayey SILT with some roots; brown, speckled grey. 'Soft', 'S N L
- 1 [x— | moist, low plasticity. Roots, 3 to 25 mm in diameter. [AWHITU W | - 3
1 & *-| SAND FORMATION]. YR Sy ] — r
B 1 [ =< | 1.35-1.50 Wet. o - L — i
- o o 100 =
- 4 — N=2 (%] -
i 2__“' l: x— Silty CLAY; brown, speckled grey. 'Soft', moist, high plasticity. ] e -_2
1 X — -
L ] - 0[ P L
I | |
1= 5 % ol | |
- 4 X — o -
52— D 7 1< +
- 4[> .- | Silty fine SAND; dark brown, speckled black-grey. Very dense, VD OC L
g 4 [ % moist. e~ O] | |
= o3+ Ix . sv@sm — o[ P 3
L 107 1%;: E 100 >OC < i
o X I L
L I°[~. | CORE LOSS for o D"E Ol |t
. N>50
11 DI | F
L dgl OC L
| 17> - | Silty fine SAND; dark brown, speckled black and grey. Very M | VD P p C
11 % dense, moist. E o i
§ o] RN (:g 71 >O < [,
IRER St z ol | |
x E o
L 1l = b, N i
X .
Bl g |[[pE2 |
@ : for 65mm
Tk CORE LOSS z N>50 )O < 3
L 10 s L
3 1| 2 g I
o5 £ Do[ ,O s
L1 2 D | |
L1 5 0 o% SN
_ o ol| P |
L 117 DOC | T
L 1 el
2 e del , e | L B
41> ” Silty fine SAND; grey, speckled black. Loose, moist. M| L n Ne @) L
L 41 = L
4 %" N1L14 & 38 o[ P L
B Lol x D L
| 15[ | CORELOSS Ao | [
i 1/ .- | Silty fine SAND; grey, speckled black. Loose, moist. M | VL 5 C DQ i
- i [ R
= 74 X, % (E 82 hC O 7
171 I L
L % = i
4. % L o
L N . L
I cr o ERpu
B 0/0 =
| : ) X NOLOO % 0 _— _ :
8 o - - i
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level i
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

>

>

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :20f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
. ' Job Number: 12612462 Scae@ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
S| 8 S
3% (<3 T F = | 8
Material Description S| 5|35 5 |o _= E| B |5
- oo [28]_ 2 (gl 52 E| &5 |3
_ E | e °| 2 |8els oo | ® |8 55 | TR | 2| 8% |2
E £|%§ 8|2 |88|€e| 3 |S|2| G [5]| 55 |R| 83| 25 |&
= 2 s 3 | 5= g el 2 s |5 3 |8 & RQD IR &8 ®
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |=
] Clayey silty fine SAND; grey, speckled black. Very loose, ® T TTF
- R moist. (continued from layer starting at 8.0m ) = 3
- E 78 B -
- h I | ] -
= 9—- SPT — __ __ -—9
4 0/0 L
- 171 Sandy SILT with some clay; grey with minor brown streaks. s |'vs o e 100 1 F
4 |x < 'Very soft', saturated, non-plastic. Sand, fine. N=1 %) — [ L
T 1 K. — — 4| [
- B 'X - — -
~ X hd —— — -
L 17 » Silty fine SAND; grey with minor light brown streaks. Wet. w L L
LT I E 100 — 11| L
4. x T _— —_ L
o lepel — | [
- 1°[*_| Clayey silty fine SAND; grey with some light brown streaks. M | VL ot 1= L
| 1 | —="| Very loose, moist. 000 L i
0/0 -
L 11 20 o 0 Lo i
S N i iRl
~ "1°[* x| Sandy SILT with minor clay; grey, streaked light brown. 'Very w |'vs IR
| 1 soft', wet, non-plastic. Sand, fine to medium. . K
B >.< “ . - — -
L i x |t
4 x7. z 5 100 Lk
L i X ) T L
i £ T F
- 171 | Silty fine SAND; light grey, streaked brown, speckled black. Z VL L F
& 10K Very loose, wet. Q LI r
= e | o 5 So?g — a\[- S
. 4 B < 0/0 = o P K
1 i .x' E N1L12 % 0 :)O Q -
| 1. I — OC O i
| Tk 12.45 - 18.00 Very loose to loose. S VL-L 0[ N C
1k D | T
- 4 1. x. L
g P E 0% Ol | [
SR I 5} 100 ofl P L
1« = D | F
L 1 Ix - © i
11 < CIO | T
X . 3 b
B 1 X © o [ o
I =l NENANS
1K 2| | % £ 100 N e! r
| 1 - N=6 n 0[ b L
g 10 x b | T
= 14— |x - ] =/ -1
4 [ x. N DC O |
| 1 [x .x \: o[ b -
I . NN
4k e o 100 ,C O L
| N X I OE N |
1« b < | F
- =4 Ix . O<: -
? R X L
= 154 X - SPT —— P ;O -1
i X 1" o [ L
x 112 = b <
S N 215 o 0 e C
R SOl | |
X - —— o
T . X :) Q i
L I - © r
s : = Il |
~ i . X o L
s X b~ 1<
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :30f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
. ' Job Number: 12612462 Scale @ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
S| 8 S
S| = 2 < — <
. . S| 2 |<® € & g1 8
Material Description 2| o |35 2 |of = £ 8 5
— 2| ° |23~ % [£] 3% = 5 [
E | o 5| 2 (8e|5 - | ¥ |5 B | TCR| .2 | 8% |2
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
= 2 s 3 |5 g g el 2 s |5 3 |8 & RQD | © & &8 ®
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |= 16
] « | Silty fine SAND; light grey, streaked brown, speckled black. b~ N L
- 1 |x - Veryloose, wet. (continued from layer starting at 11.7m ) E 100 >° [ Q 3
L 1 k™ ¢ 7y i
1 [, *"| 16.40 - 16.50 Brown streaks. - | O | [
- 1417 % 0/0 o[ P o
1 - o ,_ D 7 <] r
A . 0/0 o 0 (o)
L i .X N=1 %] C -
S T X X - P O I
= 17— |x . oM Pp 17
4 |. X. — | — B
- 4 Ix. L L
B 3 X . -
- - X . — — |
1™ E 100 - L
L . X I I— — |
B X N o S -
X
L 1 I L
& E X _ L
= 18 [x . . SPT e | 18
E X | 18.00 - 18.50 Medium dense. MD 212 | K
X 3/3 -
| 4 <+ 4/8 o 100 B
4 X . N=18 " — -
L i X 0 -
Jolx . I — — | — L
L 47 Fine SAND, trace silt; grey. Medium dense, moist. M S — L
ER 5 o (|2 ]| Fe
- ] z SPT — = L
- 2 i — L1t
i = L
L] s W, 5 0 Cor
@ E o o
= 20— a L 20
4 z -
< — =
L i s L
i 5 — | — L
I - E - - | f
4% - | Silty fine to medium SAND with trace clay; light brown, z o 100 _ -
- 1 [ - ¥| streaked light orange. Medium dense, moist. < * - F
1 [x . — 1 — K
N 1 1. X I | i
P Rl o - — | L,
| 4 Ix . zztg g 0 | B
E © X N=14 2] I L
B ‘_g; Fine to medium SAND, trace silt; grey, mottled orange; MD-D o B
] indistinctly, very thinly bedded at 5-10°. Medium dense to — | — K
L i dense, moist. i L
e g = | - i
22 g 100 ;k[“ ) ) 22
| 4 ol P Sk
WK
L] SN
i s - o% ,D L
- - o -
. - b 0 b | F
- 4 N=31 () C -
o o 0 Ol |k
=~ 23— | Q P 23
L] AN -
i LbCIOl | [
i i E 100 0[ I i
T g NINEN:
i LbCIOl | |
- o] P L
= ] )” Q i 4
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :40f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT1946 Checked :JHS
= | e Sample
< o )
21| 2 < 5 -1 5
Material Description S| 5|32 5 |o .S E| B |5
- 2| o |288|_ z |8 52 El fs |2
Ele °| & |gels s | £ |58 55 | TCR | 42| 88 |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
S B s 3 |52 |E gl 2 25| 2 |8| g5 |R® | 22| B8 | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ R:| ££ |2 |
i Fine to medium SAND, trace silt; grey, mottled orange; Sé'/l' P~ > L
- 1 indistinctly, very thinly bedded at 5-10°. Medium dense to o £ 100 >° C 3|
B i dense, moist. (continued from layer starting at 21.5m ) N=23 @ © i
] — OCE O | L
| 4 ol | P L
L b |
. . CO| | |
= 25 o 100 o(lP Los
] T D 1 F
] s CO | [
i ] Highly weathered, dark grey-green, speckled light grey and - - SPT ] ] )0 E Q .
- : black, fine to medium grained SANDSTONE; extremely weak 2 OC r
i = b~ (D L
6/9 o 100
- E N=25 » OE b L
' | b 1 | ¢
— 26— [ 26
] oCE Q L
L J o[ P L
] . NINE
i 1 g 100 3% O L
ol | P B
L] 3 el
= 1 Wiy s
= 27 SPT T > Q S for
| 4/4 -
- < 4/6 [ — i
4 NS/; ;g % 100 __ | L
[ 2 — - HI
| i o I i
=
1.1: 27.65 Grey-green. g - r
L 1sl; = L i
2 15 Highly weathered, orange brown, speckled grey and dark 2 g 100 — [e
28 i brown, fine to medium grained SANDSTONE; extremely weak. | 2 I T L] K
L] 3 2 SN
J 2 — = L
-] : se1 - — ||t
- 4 <;( 8/8 - — -
| 910 = L |
L] NG & 0 LT E
= 20 ] N 2o
L] e | [
i 5 100 - L
- B T — — -
= 30—- SPT —— e -—30
J 5/6 — L
i ] 5/5 - — L
B N7=/825 & 0 — | — L
B ‘_8 : Highly weathered, orange brown, streaked black, dark grey | C
] and dark red, distinctly bedded, fine to medium grained R K
L i SANDSTONE; extremely weak; very thinly bedded at 10-20°. L] L
5 £ T
° 4 : : : o - 100 31
p Moderately weathered, dark grey, fine to medium grained T - L
- B SANDSTONE; extremely weak. — -
L 1 B . - :
| | o - = ] L
] o b 8 — 1| F
L m for 65mm -
8 < N>50 — — — |
e 100 L ,
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :50f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
I l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
g .9.. z- :\; —_ c
. - 5|2 |18 £ N g
Material Description 215 |85 5 o = £ Ec |3
_ 3 o €T | ° |£ 3 ~ €6 g
Ele 5| 2 (L3 olo| €[5 55 | TR | (2| 25 |2
E g|8 S| 3 |88|8e 5 | 22| 6 |5 E5 SR |83 | 55 |3
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | =
] z b~ L
L Al | =] o(lP L
47 Highly weathered, brown, streaked orange and black, fine to )O Q o
= E medium grained SANDSTONE; extremely weak. = [@ @) 3
- S 100 P E N -
L . I o -
L] z D1 i
g 4 OC :‘O -
1= 33—_ 18472T0 —'_ )0 [: < _—33
- Bk forzglszgm % 100 O(: B
- CORE LOSS N> N °°E Ol T
L] SINE:
i LCIOl | T
- - o P -
3 E E 8 D E Q L
= 34— T e |34
] oCE Q L
L i o[p L
L - MIAVEN,
- Highly weathered, orange brown, speckled grey and dark SPT ] b C S -
- 1 brown, indistinctly bedded, fine to medium grained o2t by 0 o( P 3
B i SANDSTONE; extremely weak; very thinly bedded at 15-25°. for 85mm * )O Q i
S h (solid C |
R cone) 30[: :‘O Las
I Ml AR
i Q U
- g g 100 °° [ ,O gt
I 8 § D <5
= *
L] 2 CE O | L
8 1 o ol P |
— 36— o SPT — )O Q =
i zZ forzgflzim > 0 C O I
~ b <</() r\(1>|5c:) oo[: b B
B o} soli -
| i '% cone) )O < |
I z oCE O | F
i ) P L
- E 100 D, | F
s R T 3
= 37 Je e a7
L ] z 1| [
i Highly weathered, orange brown, speckled grey and dark * L L
o E brown, fine to medium grained SANDSTONE; extremely weak. L] =
| ] 236'/:2T4 5 0 — | — K
for 55mm
T N>50 = B
A 3 mf i
= 38 | 38
] E 100 [N
L i g€ T L
¢ 39_- SPT = N -—39
i 27123 & 0 I L
for 55mm — —
| i N> 50 - B
1 (solid |
i cone) | —1 |
L ] E 100 LT
B T L [ | -
o b — = --.0
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :60f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
I l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT 1946 Checked : JHS
= | e Sample _
S22 g 5 5
5|8 |~% =1 8
Material Description S| 5|32 S |o & E| B |5
- 2| o |288|_ z |8 52 El fs |2
Ele 5| 2 (L3 olo| €[5 55 | TR | (2| 25 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | = ©
i Highly weathered, brown, speckled grey and dark brown, | L
o E distinctly bedded, fine to medium grained SANDSTONE; £ 100 . =
b extremely weak; very thinly bedded at 0-20°. (continued from : | - 3
B ] layer starting at 39.8m ) - L B
L i 28/22 5 0 — | L
for 50mm L
] N>50 -
- < (solid — | — -
N i cone) e |
=) 41— | 4
| E 100 = "
L J b L
7] 35125 0 o ) | [
| Il fo’{‘(iosr?)m O[ b i
{7 Highly weathered, brown, speckled dark orange brown, fine to (solid 30 < L
o 1 medium grained SANDSTONE; extremely weak. cone) Xe . -
L __ ol| P :
] . D C N
. ] <] 100 D([: ,O C
= 43 ° 4
L] NN
] LA | [
i g o[ ::< L
L 8 g% | 0 o B
: 2 N C Ol | |
- m ¥ o (solid O[ b |
i o 8 cone) D < |
3 w < = [}
2 44— 2 * g -
] 2 b O] |
T 3 = (P | |
_ 2 5 il
| i < I © L
] : o% Ol r
L J o b L
L] bW
8 L] bCOl | T
— 45— SPT — b 45
E 45.00 - 45.03 Extremely weak, dark brown LIGNITE. fofggrﬁm 5 0 >° [ < L
- T N>50 [*] -
L] &5 GO | |
] o( ’< .
L] >OC I
| ] ('i;, 100 Do[ :O i
ER D, b | e
4 DC O -
[ 0 | |
] e | 2 i
L i 35/15 L5 0 5 C B} L
i for 20mm OE P |
L =k ool b < | [
_ 47 Highly weathered, brown, speckled grey and dark orange cone) OC L
= 47 brown, distinctly bedded, fine to medium grained b~ () -4
b SANDSTONE; extremely weak; very thinly bedded at 10-30°. — 3
I ] E 100 1 I
<] I .
- . I -
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level -
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :70f10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT1946 Checked - JHS
£ s Sample .
= & —
: - 3| % <3 £ g |
Material Description 2| 8|25 3 |o| o= E| 8¢ |3
El o ol e (S8l ¢ |E| 85 |t | o | 82 |3
T s | % 12 |32(8.] 5 |2|28| 5 |8l E2|sR| 85| 55 |
: £§ LR RHHER AR A A
a o ZzZF o EEsg2g ° == B
1 |- :+ | Highly weathered, brown, speckled grey and dark orange 18 . 0 L ITF
- 1 |::::| brown, distinctly bedded, fine to medium grained for 25mm - 3
1 |::::| SANDSTONE; extremely weak; very thinly bedded at 10-30°. (solid — | — i
B 1 |*:¢ | (continued from layer starting at 46.8m ) core) L i
L dgl:::: | 48.00 - 48.65 Trace organic fragments to 5 mm. — | — L
| 1%{- - | Highly weathered, orange brown, distinctly bedded, fine to E - C
. 1 |::::| medium grained SANDSTONE; trace organics to 5 mm; g 100 11| L
1 49 |::::| extremely weak; very thinly bedded at 10-30°. L1 Lag
I N 3% z Ei=iE
3 s — — | -
- 4{¥|: -+ - | Highly weathered, orange brown, fine to medium grained . 2375;0 |5 | 0 Fo -
1 || SANDSTONE; extremely weak. Nrs0 —
- 4 o (solid = — -
w i e cone) L |
£ s |1 |
11 E 100 | 3
o 110 T — | 3
B :3 X % | Completely weathered, brown, mottled light yellowish brown, N — I
5 ., ]-|x x| SILTSTONE; extremely weak. ot . S} L »
1 |::::| Moderately weathered, grey, speckled light brown, fine to oo — g 1| F
B b medium grained SANDSTONE; extremely weak. N>50 L 3
| ] 51.20 - 51.35 20-40 mm shell fragments. o L1 L
L] & — 1= | F
4 g I L
L] 2 5 100 L
g i 8 T || | -
= 52 = D\E- \J 2
| i < ol F L
] 3 Nl AN
i ] a § SPT S b C O B
- 4° Moderately weathered, dark grey-green, distinctly bedded, fine | < Jans — 0 o [ P L
. to medium grained SANDSTONE; extremely weak; very thinly N>50 b, NN
- 1 bedded at 10-30° with very closely spaced irregular fou] ,C O r
|8 53_' : laminations of silty sandstone. o [ b '_53
1 IANEN
11 E 100 ,C O L
41 T > OE P L
L1 = NENANS
10 DCE Ol |t
- - : ) P -
3 11 %) Q L
= 54— |: SPT — 54
Jal: W | ° SOl | f
i P? Moderately weathered, brown, mixed grey and light yellow, Ts;isé) )° [ JQ C
g distinctly bedded, fine to medium grained SANDSTONE; cone) o -
B ] extremely weak; very thinly laminated at 15-25°. b C ) i
] = NS RN
- 13k © S
o 1{° Moderately weathered, dark grey-brown, distinctly bedded, fine 4 100 LC O L
= 55 to medium grained SANDSTONE; extremely weak; very thinly ° [ b 55
] bedded at 15-35°. ISEE:
L 4 ) L
] % I
= — o P -
| i ; 33371T7 5 0 :)O Q L
for 35mm
i > C -
-] CANE w |[[I1ESEI| T
8 ) T 5 Q L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgl)
subject to future survey. Equipment: TR 200 04/07/23| 08:00 2225 55.63
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :80f 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
I l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
S| 8 S
2|5 |.2 i s z| 8
Material Description ¢l s |35 5 |g _= E| B |5
P 2 % |5 | £ (8 g £ 2s 5
E | o 5| 2 (8e|5 - | ¥ |5 B | TCR| .2 | 8% |2
E £ |5 gl |82|8,] 5 | 2| 2| § |5| ES | SR | 85 | 33 |3
S Blg 3 |53(58| & |2|8|2 (8| &85 |R®|35.| 88 |&
o | o s |ox|z2F| o= Sliiieze| (W £ |2 |
] Moderately weathered, dark grey-brown, distinctly bedded, fine P~ 5 L
- R to medium grained SANDSTONE; extremely weak; very thinly >° [ Q 3
B i bedded at 15-35°. (continued from layer starting at 54.8m ) © i
E 5 100 9% p -
L 4 o -
L] NINEE
] SO | [
| 57 < SPT = ) r P 57
i 24/26 5 0 L
for 55mm |
- B N>50 - B
< (solid -
i cone) | - |
o b 5 100 — [ I
o . I — -
= 58 = | |58
| z ] L
] : 1
- 4 20/30 % 0 - — |
for 55mm
T N>50 | ] B
] o sl il
= 59 | b
] E . - |
- B ﬁ : I — -
B ‘_% : Moderately weathered, dark grey, mixed brown and orange, g 0 C
] fine to medium grained SANDSTONE; extremely weak. g ] i
L i = C 1k
= 60—- 2 SPT T -—60
e g 29/21 5 | 0 | L
- 48l CORE LOSS 3 " -~ -
1al. = e || L L
i 12 Highly to moderately weathered, dark grey, mottled § o L
- e brown-orange, fine to medium grained SANDSTONE; < - -
1 extremely weak. E | - N
| ] S 81 Lo 3
- allll: Bl
= 61 2 - "
- B E — -
o spr L |k
| 13l: 25/25 5 | 0 |
Pl CORE LOSS f°§,i5|;3)m — 1= b
e ] N Moderately weathered, grey, mottled orange, fine to medium cone) N __ __ r
62 grained SANDSTONE; extremely weak. o\t |
| 4 ol P L
1 £ " D, b | F
N . . . * z s C Ol |
| 1l Moderately weathered, dark grey, fine to medium grained = o E b C
] SANDSTONE; extremely weak. D Q i
- B O -
-] Col | T
et | |5C [ | F
| i g 3 for o mm | © |
i CORE LOSS “(‘solfrj: DCE Ol |t
i cone o b |
I E 22 ) N i
] T Lo | b
- - OE P -
=] N .
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time paled
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbg!)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Project : AC Geo Panel - Waitakere Hole No. : BH-MO1

— Client  : Auckland Council Sheet :90f 10
@ Site 17 Oaia Road, Muriwai 0881 Hole Length  : 79.60m

Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Job Number: 12612462 Scale@ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT1946 Checked :JHS
= | e Sample
g g z- :\; —_ c
. - 5|2 |18 £ N g
Material Description 215 |85 5 o = £ Ec |3
P 2| ° |23~ £ (8 g £ Ec 5
E | o 5| 2 (8e|5 - | ¥ |5 B | TCR| .2 | 8% |2
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
= 2 s 3 |5 g g el 2 s |5 3 |8 & RQD | © & &8 ®
- S |[o2 (2P| S|= |, Y 280, a | [9%2:] £ |2 |
] CORE LOSS (continued from layer starting at 63.1m ) OE N L
- 4 Qo -
el E || 22 DL | [
- 1@ : Moderately weathered, grey, distinctly bedded, fine to medium > OC L
- grained SANDSTONE; extremely weak; very thinly bedded at SPT = = P (O o
| d=|: ° 26/24 5 0 o[ P L
_g - 5-15°. for 60mm - D Q L
I CORE LOSS Yool e ST
sl cone) - o L
2 o5 13| Moderately weathered, grey, distinctly bedded, fine to medium o [: P Lo
E grained SANDSTONE; extremely weak; very thinly bedded at )O Q -
B 1 30-45°. E e . 3
4 e} 82 P [ b i
L 4 g o L
e : NINERE
i DC[ Q L
- - o P -
o | T
— 66— SPT — (= -6
15 '. forzggzrlm o 1 0 P C O B
- 18 CORE LOSS N>50 o[ d F
i ol o IS
e : Moderately weathered, grey, distinctly bedded, fine to medium OC @) B
l | grained SANDSTONE; extremely weak; very thinly bedded at i [ N L
] 30-45°. -1 T
£
- B O 83 OC O -
< 1 T -
= 67 PR 6
] z e
| | é s 5 = 0 — | — L
3 s il
° 18ft Moderately weathered, dark grey-green, mottled brown and 3 cone) _ L
= 68— grey, distinctly bedded, fine to medium grained SANDSTONE; | & | - -6
b extremely weak; very thinly bedded at 10-20°. z — 3
L 4 s L
] = E 100 =T
L J I T I i
L el 2 i L F
| :8 LIGNITE; black. 'Hard', moist. M | H 1] | i
2 59_-§ Moderately weathered, dark grey-green, mottled brown and - - SPT — g 5 ] _—s
12 grey, fine to medium grained SANDSTONE; extremely weak. s — N L F
" 1§F—+\CORELOSS e u Tt
- 1 Moderately weathered, dark grey-green, mottled brown and cone) — | r
7] grey, distinctly bedded, fine to medium grained SANDSTONE; I B
B ] extremely weak; very thinly bedded at 15-20°. L] r
- 4 E 88 L ] -
g ] - 2 -1 L
1L 404 = | 7 7
o spr _ I
B -ﬁ- : forzggzrﬁm 5 1 0 a0 B
| = CORE LOSS N>50 — | 4T
~ N cone) - — |
=71 7| P
] E 5 1 F
ol I | L
B :'i Moderately weathered, grey, fine to medium grained ] | — i
| ] SANDSTONE; extremely weak. § - i
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M01_REV3.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO1
— Client  : Auckland Council Sheet :10 of 10
Site : 17 Oaia Road, Muriwai 0881 Hole Length  :79.60m
I l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 29/06/2023 Completed: 5/07/2023 Logged :JM
Easting: 1728691.45 Northing: 5923873.69 System: NZTM2000 Processed -JM
RL: 138 Datum: AUCKHT1946 Checked : JHS
£ s Sample .
S| 2 g 5 ~| s
Material Description S| 5|32 S |o & E| B |5
_ = o c - c o= = =] [
Eloe Sl e |83]3 < | €[5 25| 1cr| 2| 282 |3
E g% 8|3 (55|18 5 |Z|2| 8 [5|cE| R |88 2F |z
2 &|6& S |3e|25 & |8|Z| < |2,85 | w | S9,| 22 |8
j Moderately weathered, grey, fine to medium grained 36 . 0 Tt L
o 1 SANDSTONE; extremely weak. (continued from layer starting for 20mm -
N at71.6m) (solid -
- - cone) -
o J E 100 -
0 - I -
> 734
p Moderately weathered, dark grey, distinctly bedded, fine to L
= E medium grained SANDSTONE; extremely weak; thinly bedded 3
i at 25-35°. i
L ] a0 ] 0 K
for 10mm
] N>50 -
- < (solid -
i cone) |
2 74 74
i ] E 100 I
- 4 I -
B 75__ 333'/:1T7 |5 | 0 _75
| i for 3>Omm |
< =z ’\(‘solisdo -
| ] cone) -
_ g L
S
r ] 5 C
S é E z 100 -
g 76 — (7:; 76
4 o) L
o J E L
I
— SPT — -
| 4 26/24 5 0 L
for 55mm
] N>50 -
- < (solid -
- i cone) |
|© 77 77
1 E 100 -
o J g L
B 78__ 289'/:2T1 5 0 __78
for 50mm
| 4 N>50 B
< (solid -
| i cone) |
= 1 E 100 -
@D T I -
| 79— 79
. L o 5 0 .
] End of Hole @ 79.60m, Target Depth. [ 2om L
T ] Gore) i
= 80
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.60m, Target Depth. Contractor: DCN Date | Time |iond | (mbse?"
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgl)
Equipment: TR 200 T wn | % | AT
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




BH-MO1 - Muriwal

Lockable flush Toby Box

END CAP \
o /

04m

Well compacted gravel — no cement.
Pack gravel in around toby

Bentonite Plug

Alternating 5 m of bentonite and 5 m of
gravel backfill

Between 2.0 —72.0 m bgl

Bentonite

— Minimum 1.0 m thick

L Blindingsand 0.5 m

Walton Park Gravel

Pack

6 m screen in 7 m gravel

| e—
0.4 — 2.0 m bgl -
bentonite
%
32 mm blank PVC —
\\\.
2
72 -72.5m bgl Z
blinding sand
L 7 =
/ T 72.5m bgl /A /:;
= 5
o
z
_|
-9 <
2z
o)
N
o}
Z
m
795mbgl |
\ ‘L 80 m bgl -—

(0.5 m gravel below and above screen)
Screen 73 - 79.0 m bgl

\ Slotted 32 mm PVC

d4 Blinding sand 0.5 m

Bottom of Borehole

NOT TO SCALE



Report of photographs
Site identification — BH-MO01

—
=]

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

A E _-'*- 'li- I'_r';{.-_,:‘u..i,,;._ .|'_”- | Vigr e MLl

PROJECT
CUENT: A " DATE; 36™ Fane 23
PROJECT No:: |26 1249 &2

BOREHOLE MNa.: | ._r'._ - PS4 BOYE No.

3.95

LS
T_.-:.!—._'—_-E - -"'. £ '

CORE LOSS
3.3-3.65m

12612462 | Report of photographs BH-MO01 1



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT No.: |3

BOREHGLE Ma.!

DEPTH: 395 . .

NO SPT RECOVERY & CORE LOSS
4.5 - 6.0 m (Not to Scale)

CORE LOSS
7.95-8.18 m

12612462 | Report of photographs BH-MO01 2
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Report of photographs

Site identification — BH-MO1

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

&
&
£
=

=
&
-
&
]
=
L]
.z

|

12612462 | Report of photographs BH-MO01 3



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

ROJIECT NAME: A€ Gigapoy

P ——— T

12612462 | Report of photographs BH-MO01 4



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: AC sfoncl - Wiy

LLIERT:

LT R
1Ty o i

12612462 | Report of photographs BH-MO01 5



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

BOREHDLE RNa.:

CEPTH: 21 65

12612462 | Report of photographs BH-MO01 6



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

LT WAME: AC Gngepong | - |

(L1 |

BOREHODLEHD: [l = M BOX

', "-':'rﬂ L N T,
&l g mrg

L

[grro iz )
F i falla T

12612462 | Report of photographs BH-MO01 7
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Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

~ DEFTH: 2% 5o

PROJECT NAME: AL Gype
CUENT: AL
PROJECT Mao.: |2 £

I0OLE Mo, ;

-
MLl ™

DATE: Rig™

g

=Y

Pl Ay

AL ar,

Ih,..-l..'i-ﬁ-

-

12612462 | Report of photographs BH-MO01

8
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Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: BC datone [ - LW 5

4
B!

b g
CLIENT: AL oare: 3™ July 23
PROJECT No.: [2E |

BOREHOLE Mo.: (B f.;.i‘:. 1 Box Ma.: @
DEPTH: 3,11'-].1' mto

12612462 | Report of photographs BH-MO01 9
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Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROIECT MAME: i+ ] c._ W e L i | = vy ..I.r-‘ hee ==
DATE; 3rd Ju|y 2
PROJECT Moo 12k >

I I BOREHOLE No.: @l -Mog BOXNo: g

DEFTH: B3 m 1o ; 41.¢0

i LJ £
AEmN BN ssmnn

12612462 | Report of photographs BH-MO01 10



Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJIECT NAME: & C et | = |

¥

PRECIECT Now: 1378

-
Il—

I
- | .

DATE: 31 July 23

=9

BOREHDLE Mo, : . .E-.q-ll = M‘a'-i B P 1 1

12612462 | Report of photographs BH-MO01

—
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Report of photographs
Site identification — BH-MO01

—
=]

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: BT ‘;'"fl-_Fli.Iﬂ:_ | = Wi idare

CLIENT: DATE: 3-'dTJuIy 23

BUREHDLE Ma:: EE{ -H.:,i BOX Mo L

Lo ..-__-m EEE R lmll l,![:';

12612462 | Report of photographs BH-MO01 12



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023
— oost e '!f:-rwu { = Wi Miarg

CLIENT: AL oate: 3% July 23

BOREHOLE Mo Eu.i .'.'q;. § EBOXMo: 19
H T APICG e BEE

12612462 | Report of photographs BH-MO01 13
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Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: A (rpy Pangl - Witigiugre
T Aucklond fovine! DATE: 4" 2oz s
2612962 >
BOREMOLE No.; [3H- g

DEPTH: £ . Bo

o 22 3

12612462 | Report of photographs BH-MO01 14
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Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: AZ Greo Flang! ~ Wildiihgne
f DATE: b

July Pok:

BUOREHOLE Mo, E'I-r o i

DEFTH:  B6.95 m to

12612462 | Report of photographs BH-MO01 15



Report of photographs

Site identification — BH-MO01 H
Project AC Geo Panel — Waitakere Coordinates 1728691.45 E

Job Number | 12612462 (NZTM 2000) 5923873.69 N

Client Auckland Council Location 17 Oaia Rd, Muriwai

Date 29 June to 5 July 2023

PROJECT NAME! AC Gran Fangl - Waldilogre

— LIENT: Qg eblang o A TE: ot :'JI.-_::_'T_ Fap
PROIECT Mo.: [2E&I1Z2942
| I I BOREHOLE No.:  [34- pipd BOX No.: )€

Gow  mita 6450

CORE LOSS
60.13 — 60.39

61.63 — 61.85

CORE LOSS

il B -
-Hﬁt-llr T [—
Ly il — &2~

Sy LT

12612462 | Report of photographs BH-MO01 16



Report of photographs
Site identification — BH-MO1

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: A¢ Grao Pangd -

I | CLIENT. Ruebland Cerwnel
PROJECT Mo.: (2612442
r I I BOREMOLE Mo, : ':i.,k.- ~ @

rEiiTl-l 1 E"_-q.En B

Y
b i1 B e
64.64 — 64.89 m

CORE LOSS

£
©
«°
©
©
|
©
-
©
©

CORE LOSS

12612462 | Report of photographs BH-M01 17



Report of photographs @

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

PROJECT NAME: Ar G Pl ~ W/
CLIENT: Ajicbtling (ouwme
PROJECT Mo, 2 &izgEz

FEFTH _Eil.;E.p: i Lo

L I l BOREHOILE Mo, : E‘H- friag

= M

. - .
T
I
=8
Fzg b
e
e B N

CORE LOSS
69.09 — 69.26 m

12612462 | Report of photographs BH-MO01 18



Report of photographs

Site identification — BH-MO1

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

BOREHOLE Mg, BH- pefma

EFTH: ;'ﬂ".-'-'-ﬂ' i b

12612462 | Report of photographs BH-M01 19



Report of photographs

Site identification — BH-M01 H
Project AC Geo Panel — Waitakere Coordinates 1728691.45 E

Job Number | 12612462 (NZTM 2000) 5923873.69 N

Client Auckland Council Location 17 Oaia Rd, Muriwai

Date 29 June to 5 July 2023

PROJECT NAME: A~ Greo Pamel - WS e
CLIENT: Agekisnd Goung!
PROIECT No.: |13 E& |:.l_-;.|‘.4;-:._l

{OLE Moot [RH- Mgl BOX Mo

OEFTH | P3.5s mis ke

i
4
2
4

12612462 | Report of photographs BH-M01 20



Report of photographs

Site identification — BH-M01 H
Project AC Geo Panel — Waitakere Coordinates 1728691.45 E

Job Number | 12612462 (NZTM 2000) 5923873.69 N

Client Auckland Council Location 17 Oaia Rd, Muriwai

Date 29 June to 5 July 2023

_PROTLT RATE: AC Grao Pangl - Waidiliere
CLIENT: Aueklongd Gounc! DATE: 5% Jusy 2023
PROIECT Mo.: |2 612962
BOREHDLE No.: BH- pad

DEPTH:

5§
1
¥
3
X

':ri‘ TE T

12612462 | Report of photographs BH-M01 21
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Report of photographs

Site identification — BH-MO01

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number | 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

Photograph @ 6.0 m not recovered.

12612462 | Report of photographs BH-MO01 22



Report of photographs
Site identification — BH-MO1

Coordinates

1728691.45 E

Project AC Geo Panel — Waitakere

Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

12612462 | Report of photographs BH-M01 23



Report of photographs
Site identification — BH-MO01

1728691.45 E

AC Geo Panel — Waitakere

Coordinates

5923873.69 N

Project

Job Number| 12612462 (NZTM 2000)

Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

o

P TR

DT # 21 b

-

SimmsrmmEa il S i REE S

B P A !:- H‘-F—Uﬂl{_ ! i |..'.|-I.l- J-;, bha il g =
RATE: -3 o - _:j:frl.- .:'_

—
=]

12612462 | Report of photographs BH-MO01
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Report of photographs
Site identification — BH-MO1

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

s
=
¥
.-
E

12612462 | Report of photographs BH-M01 25



Report of photographs

Site identification — BH-MO1

Project AC Geo Panel — Waitakere Coordinates 1728691.45 E
Job Number| 12612462 (NZTM 2000) 5923873.69 N
Client Auckland Council Location 17 Oaia Rd, Muriwai
Date 29 June to 5 July 2023

—_— il il B
EEOIECT WAME: B G sfung [

|

CLIBMT b

FROMEL L HO

12612462 | Report of photographs BH-M01 26



Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :10f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
=| e Sample
S| 8 S
= - < Gl =~ §
Material Description % 5 |38 5 |9 _S E| 5. |-
E S| e |83: |15l 32 |1r| 5| 58 |2
- £l S| 5|22lg | = |=2|38|= |8 5% |scr | BS | EE |2
S g% 6|2 2516 7 |5|S| 2|5 2 || S8 | 535 |2
g &|6 2(3e(25 & |8|E| & |2.48,| w | S92, 22 |2
S N B 0
L J°TE% 3] Clayey SILT; dark brown, mottled orange-brown. 'Very stiff’, 2 [ m [vst P> | L
R ;| moist, low plasticity. [TOPSOIL]. 2 ° [ I
L J oS )O N L
§ 1° Clayey SILT; brown, speckled orange-dark brown. Very stiff, Vst SV@0.5m - ; -
E moist, low plasticity. [FILL]. -] 15587 - 3
L 4 T < | I
13 T | | -
B 1°[x .| Clayey SILT with trace sand; brown, mottled and streaked s I [,
N ! 1 [x— | orange. Very stiff, moist, low plasticity. Sand, fine. [AWHITU o i L
] Kk * - SAND FORMATION]. kpa L L
_g 1k X . L] i
= E e sv@1.5m - -
X = —
I oy . — | T
1"[*~ | Clayey SILT; brown, mottled and streaked orange. 'Very stiff', Vst St & 100 I L
- 1 [x— | moist, low plasticity. 22 1| F
29 |k X N=8 RN e I
L 4 x_ I - L
X
B L L
- - - — —_— B
o - P = -
N P 100 - L
B X - — — |
. —
L 1k L
- _)( — —_— -
- 4 [x 1 |
X -
L %7 ] 3.00 - 3.20 Hard. H g IR
19 S0 & 100 — T
- 1°[* ;| Clayey SILT with minor sand; brown streaked yellow-orange. 'St by o L
3 1 [x— | 'Stiff', moist, low plasticity. Sand, fine. [AWHITU SAND N4 L N
= 1 k X | FORMATION] -1 F
L 1k X - —— __ L
| Jgbk " +| 3.80 - 3.95 Speckled black. - o = |t
| 47°[.7=_| Clayey fine SAND; grey speckled black. Moist. g © 100 - _“‘
- o —_ 02 Rl i
2 17> | Silty fine SAND; light grey speckled black, streaked orange. I L | L
= 4 [+ | Loose, moist. S seT — - -
4w < 17 — | — -
I N oy 2 a N 100 - i
i . >< . . '% N=10 (7] | - i
s .7 2 ] |
- - X . i
i g . . .X - |
A CL T
R 8 CUIIE=ET T
4 Ix . - L
| 11 % il i
T .X : . ’ i i
L 11 i L
SR ool | b
1. % 13 = . i
- 4 [x . Ngﬁo ® 0 - L
8 1. x — | — L
A 4 b ] Lo L
L 1. — 4|t
4 [x . — = K
- 4 [." x| 6.80 With trace clay. | — r
a 100 -
7 Ix [¢) 7
I N mulinp,
N LT
N 11 % 11— i
- = Ix". SPT — | -
11 i L Er
B Jol> " o E 100 | 2T
- la NN Amorphous PEAT; brown-black, streaked red-orange. 'Very Vst -1 1?°f
I Ox) Il — S po—
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023
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3

>

5

>

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :20f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
=| e Sample
S| 8 S
= - < Gl =~ §
Material Description S| 5|32 5 |o .S E|E 3
_ g‘ o c % - ° el o= £ =S g g
Ele 3| e (Sel3 olo| |5 85 | TR | 2| 25 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
S 8| @ 3 |52 |E gl 2 |3 | 2 |S| 35 | RQD T3 s |8
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | =
L Je[le \stiff, moist. - BT — i
1<\ s\NCORE LOSS (continued from layer starting at 8.0m) VSt - — 3
;,} 11, J1,| Amorphous PEAT; brown-black, streaked red-orange. 'Very | i
A 4 stiff', moist. @ 81 o L
I NE72EN © — | L
i 1°[x " sitty fine to medium SAND; grey-brown, streaked MD L F
- 1 [+ ¥ orange-yellow. Medium dense, moist. — 3
94 X . SPT — -9
.. b\~
-1 i . |
- 1. o NTha & 100 %} Q L
8 el — d i
— 7°[. | cCORELOSS o[ Ol F
I~ : ::Z :)O < :
L J = 6 C 30 L
1042 f———— - - 18] 52 o [ -
- 4 [* .- | Siltyfine to medium SAND; light grey, streaked dark grey. M | MD T D Q L
1 [+ Medium dense, moist; indistinctly, closely bedded at 0-5°. DOC e 3
L d . L
P 1 x O[ b L
S B s Y 0 b CO| | F
4 =", N=14 7} o[ b L
I R Dl AN
Mo k. o 1
L 1% 3% Ol |+
1 5.0 ol| P r
L 4 X . i
AN i RN
A I z o 75 ,C O L
L Tl g Ul |
i CORE LOSS z |- = -
i 12—- 8 SPT — DC O -—1
- 41 Silty fine to medium SAND,; light grey, streaked dark grey. Slwm|tL 30 )" [ jq L
1 |- % Loose, moist. & a4 & 0 2 -
L1l 2 N SOl | |
N e z — o[ F i
lebe : SN
- {87 . ‘NClayey SILT; grey. 'Stiff', moist. \'St' /| Xe @) L
| 1 [ -7 Silty fine to medium SAND; light grey, speckled black; mD = o P C
13 :x x indistinctly very thinly bedded at 0-5°. Medium dense, moist. 5 100 j)o Q L,
L I R T |
1 ke a% Ol | [
| 4 | - x ol|P L
M N W | F
= 4> » SPT — OC gF
11 - 212 0~ O wikg®
I 2 e 0 A uH:
4 . X N=13 (%) :)O < @ L
T e ] SO E
| 47®[~ | CORELOSS P B
s J¥[x [ silty fine to medium SAND; grey-orange, speckled light M | MD = — | 1| F
= X . . - |
= 4 |- 7| grey-black. Medium dense, moist. g 67 C 1 F
1w L
L 10 g L
1 b I - L
- N g © X | B
15 1.7 SPT — | -
- 4 X . 21 | | L
1 % a 0 it
; 1 Ix ™. N=16 @) - L
Q EE1 ) L -
B T°[. | CORELOSS L] i
-
- . 5 0 — — -
4 g . L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols
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Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :30f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
=| e Sample
5|8 g ~ c
. - 3% <3 £ £ T2
Material Description £l g |35 5 |o = E| 8c |3
E S|e 53| 2 || B > | 58 | ¢
= £l °| 5 |28|5 - 0|3 § §| 5 | ICR 5 £ €S |2
E g% 8|3 (25|82 3 |S|2| % |5 Sk |mad| 28| 25 |B
g &|6 28225 & |82 = |5].90 | w | 59| B2 |2 |
- 1 CORE LOSS (continued from layer starting at 15.5m ) o L
- 1 ; E 0 - i
=} - ... . T | ] -
L S 5 B L
1%[% "~ [ Silty fine to medium SAND; light brownish grey. Medium M | MD 2 — | [
- 1 [+ ¥l dense, moist. 710 & 100 I I
4 Ix L N=23 ® — |— o
- .3 - * X N -
| 77, | CORELOSS — ||
O I K £ 38 — 4| [
R T I _— L
- 47* .- | Silty fine to medium SAND; light brownish grey. Medium M | MD — | — L
1 [+ dense, moist. = -
o 1 [x . — |— i
184 [ ." X SPT — 18
- I 414 — R
_g X . 4/4 [ — — § |
- 17 .| Clayey SILT with minor sand; grey, speckled black. 'Firm to 'F-St N7 & 100 WARYS
g 1~ stiff, moist, low plasticity. Sand, fine to coarse. . of
I~ ] x__7| 18.20 - 18.35 Grey, speckled black. AT
~p X L
TP silty fine to medium SAND; light grey-light brown, streaked MD I F
= 11 x and mottled orange; indistinctly bedded very thinly bedded at E L I
| 197 [*.-,| 40°. Medium dense, moist. g 100 b (ol | [
I 0[ P L
L 1 AN
E 4 Ix =z SPT — DC D -
4 - x o 5/5 o[ P L
L i = 6/8 = D Q i
4 x - = nggz % 0 (S -
I P x b C Ol | [
Sl y L | P
20=T, CORE LOSS o °[ Q 2
SRy : SN
4] s e L
- 1A 2 . RRAN:
A 405 - 38 L
- : g NINEN
- {¥>* - | Silty fine to medium SAND; light grey-light brown, streaked M | MD b C 0 -
1 |- | light orange, mottled orange. Medium dense, maist. o[ P N F
L 1 Ik, L
21 .7 X SPT — )O o1
L I 416 LCIOl |
4 gg g 0 o[ P u
- < X N=29 (2] -
& gx - - o5 VN
~  ®[* .- Silty fine to medium SAND; orange brown, speckled black, C O C
| 1 [ X streaked yellow-orange. Medium dense, moist. 0[ g K
1L L N T
. E q L
oo Ix 21.85 - 21.90 Dark orange-red. 5 100 J ,D [
| 1} % I 0[ |
10 Ml AN
X .
B I b C 0 i
R A - - °[JQ C
4 . x| 22.50 - 23.60 Dense. D e b, i
B 1 [x . 22.60 - 23.60 Orange-brown, streaked orange. o/t g 100 LC @) 3
I P (P | |
23+ X, % )o Q |23
L ] SR oo% p r
A= (N E 5 100 [ L
Jgprx 2 SO F
- 4{%] - .- | Fine to medium SAND; orange brown, speckled black; o [: P L
R - | distinctly very thinly bedded at 5-15°. Dense, moist. )O Q 3
i ' * | 23.60 Carbonaceous fragments up to 10mm. Sl [,
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200 08/08/23| 08:10 77 19.95
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :40f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
. ' Job Number: 12612462 Scale @ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
g '.9.- > g —_ <
. s e ® 'g ~o c g € o
Material Description e | 5 |35 5 |g| _= E| Bc |3

3 gl S |5°|< 5 |g| 82 > | 58 | ¢

Ele °| & |gels o|lo| £ |8 5 | TCR| ;2| &5 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82| 3% |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F |8
E o |6 = |0 |zP| o o= | " [Z:4%:] @ R:| £E£ |2 |
- i Fine to medium SAND; orange brown, speckled black; A . L

1 distinctly very thinly bedded at 5-15°. Dense, moist. (continued m £ 44 - 3
o] from layer starting at 23.6m ) N=43 @ 4T
] E 100 | B
- B T -
L spr - — || F

4 4/8 - — -
L s : w |}

i NZ 46 % LT E
RS — —0 | B
= & E 100 =] ]

I

] [[ I
i 27—- o ser —— e -—27
- p 27.00 - 29.40 Medium dense. MD 22 — [— L

] 355 g 0 — L
- < N=13 [2) — — -
= i z | - t -

i o = L

E
- _ < L ] -

i = L

. 3 . I=hn
28— . . E <] 100 | T |28

- p 28.00 - 28.25 With patches of carbonaceous material. z T - L

L] 3 L f

© 4 = L

= I — |

— — = SPT — - -

4 < 312 L
- . P £ 100 RN

T N6= 24 n __ __ |
L 2] b (O] | [

i o[ P L
L] Do |
n 4 [ -
= D |, g 100 b C Ol | [

4 pd T o[ P L
T . NINIE
L] SOl | [

30 § SPT — o[ P 30
B Ny . NINEN
L wo|E e SO |
3 4 0[ ;-< L
m ] o ¥
L LCIol | T

i . o] >< L
5 5 100 D Lo
L i T LCIol | H
L] ISR
2 >OC I
m ] ol A<AN
| ] 12114 - K

_ 5|5 0 IR
L] e | ST,

Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols



Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :50f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
. ' Job Number: 12612462 Scale @ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed :JM
RL: 144.5 Datum: AUCKHT 1946 Checked - JHS 23/08/2023
= | e Sample
S| 8 S
2| E 2 < — c
. s e T| B |- c g € o
Material Description 2| o |35 5 o = £ Ec |3
_ g’ O |leg | s || BT ~ €5 9
A HEREHP SHE IR IR AR
= < [ 2 |22 = o S| Ec S = [
o ©|Z|e5icg & |z|5| 2|5 72|~ (52| 53 |8
g 4|6 S |[o2 (2P| S| = |, B[22, @ |.29:] == |=
L ] Fine to medium SAND; orange brown, speckled black; 00 P | L
R distinctly very thinly bedded at 5-15°. Dense, moist. (continued >° [ Q 3
I i from layer starting at 23.6m ) © i
= E 100 pC O -
4 I o[ P L
L] D N
L] oC[ Ol | [
33 SPT — o P 33
T 0’ - LN | L
L 2| b ° SO | |
] S | — JUSEN;
m NEINERE
L ] LC O L
_ of JQ L
5 E 100 A Lo
- B T -
= —- SPT — B | :
J 911 — — L
10112 -
- T 12/13 o 0 = B
4 N=47 w — -
- 4 (solid |
354 cone) — - L as
PR - -E 0k
= 4 100 — | — L
] & : L
E
- - < — — -
4 = L
hd —
- 4 Ie) L
Q I
36 — o SPT — e [-36
- E 36.00 - 40.50 Very dense. = VD 14/16 - K
] < o | 1818 ke 0 — | — K
w © 14 n —
- 4 o 8 |[for55mm -
© i = N>50 — I |
S I (solid
B 7] = 0[[ cone) - § -
- ) ’ — et
L] = — (T
a7 g 100 T | R
F o | — |
b 19 % 0 i I
B T for 75mm — I F
e N>50 -
| i (solid ~ ] L
38 37.90 - 38.00 Very thinly bedded at 20-30°. cone) | T las
L ] = 1 i
g ] 5 100 L
= i T L L
L% i 0 o 1O | [
1 for 7omm o7 -
- - orij>50 :)O Q -
e 4 (solid |
E i cone) ': DC O N
| G 100 o(F L
I
T )Oc St
L i o L
AT,
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |oiond |(mbse?”
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :60f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
=| e Sample
S| 8 S
= - < Gl =~ §
Material Description % 5 |38 5 |o .S E| B |5
P 2| ° |23~ £ (8 g £ Ec 5
E | e 5| 2 (8e|5 - | ¥ |5 B | TCR| .2 | 8% |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
S Blg 3 |53(58| & |2|8|2 (8| &85 |R®|35.| 88 |&
o | o s |ox|z2F| o= Sliiiere| (W £ |2 ©
N ] -7 ] Fine to medium SAND; orange brown, speckled black; P B L
1 | - - | distinctly very thinly bedded at 5-15°. Dense, moist. (continued E 100 )c’[ Q 3
I” 1 | .- | fromlayer starting at 23.6m ) £ o i
4¥|: - - - | Highly weathered, orange brown, streaked orange, speckled ° 0[ P L
- 1 |::::| black, fine to medium grained, indistinctly bedded s D, N -
B 1 |::::| SANDSTONE; extremely weak; very thinly bedded at 20-30°. OII LC Q i
41— o o 0[ P 41
L] 8 b 1< | |
i L prd E (=} |
I <] 100 aC[ Ol | [
A s Ort | [
I = L N T
S O SOl | f
L J7[---| Highly weathered, greenish grey, streaked brown-orange, 5 ( N C
42— |- | speckled black, fine to medium grained SANDSTONE; set — OC 42
N 1 [::::| extremely weak. 12112 — b (O i
1 | 12/12 & 0 0[ b L
el s el AR
—  J8F | Silty CLAY; ligh grey, streaked dark grey-orange. 'Stiff,, moist, M | 'st || O C
| IS XX Now plasticity. )0[ ’< i
18| Highly weathered, light grey, speckled dark grey-black, o 3
e SILTSTONE; extremely weak. E 100 pCO| | L
L 17 Highly weathered, brown, streaked and speckled orange-black, T >° [ JQ L
g fine to medium grained SANDSTONE; extremely weak. © 3
I ] Highly weathered, light orange brown, streaked orange, b C O i
2 4 speckled black, indistinctly bedded, fine to medium grained z SPT ] o [ ’< L
e SANDSTONE; extremely weak; very thinly bedded at 15-25°. 8 1%{}115 — 30 -
L i < 15/ o 0 LC S 3
] z LP | T
- 4 o 0 — -
44 = e D1 | L
L 4 z -
E -
4 s = L
L 4 5 L
o . I: t — — |
=} T L
] 2 2 CUNEMETT
i 45—- SPT 1 __ __ -—45
- wo| g 0 T
| : fo’{‘ 5>55rr‘1)m L = - :
i (solid T - — |
§ a cone) || | N
L . LT
L ] 5 100 L S
46— T e 46
R spr - BN
4 12/15 E 0 — — L
[ T forzggzrim @ o — B
. N>50 | — —_ I~
| i (solid L
47 cone) | __ 47
L] ~ L
- 1 b} 100 - F
= 4 T || -
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level -
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200 09/08/23( 08:30 13.6 40.95
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :70f10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
. l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT 1946 Checked - JHS 23/08/2023
= | e Sample
5|2 S
218 (-2 T g | &
Material Description S| 5|35 5 |o _= E| B |5
_ 3 o €T | @ |£ 3 ~ €6 g
E- HAEREHF ole| €[5 85 || 2| 82 |3
E g% 8|3 |88|2q| 3 2le| 5 || ES|SCR | 82 | 3% |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ R:| ££ |2 |
- i Highly weathered, light orange brown, streaked orange, e = - L
b speckled black, indistinctly bedded, fine to medium grained 181 % 0 iy - -
B b SANDSTONE; extremely weak; very thinly bedded at 15-25°. for S0mm I | - 3
18 ] (continued from layer starting at 43.0m ) (solid I _— B
cone) — —
B ] 5 100 —F r
L * a\E- Ol |
i o P L
] AN
LI A % Ol | T
- ~ o -
B ] forzggzrim % 0 :)O < -
] (e ] a% Ol | [
50— ol P 50
] SINEN
_g ] E 100 Do[ ’O i
= ~ I )O Q L
L ] DCE Q| |
- ) P -
51 i SPT :)O Q -_51
N | E
- e 2iE 0 pS O | ¢
b for 50mm «n O[ P B
o e I
F g TR T
E
] . NINIR:
N ] o 5 100 ,C O L
52— = T A 52
- R 52.00 - 52.63 Light orange brown, streaked orange. = ° [ Q L
i < b, C
0 i = 6 C 0 i
& 1 g SPT °E i B
_§ . < f21/29 & 0 %) < L
2 18 Highly weathered, brown, speckled black, fine to.medium N5 CO T
] grained SANDSTONE; extremely weak. fou] (P r
53 D, b | Fes
T ] 8 . % Ol | [
| i © o P L
_ 1 g 100 D 3|
] 53.50 - 54.00 100% flush loss. o b C SN
L i o (] L
i D, NIt
54 53.90 - 54.13 Dark greyish brown. 8| spr - - bC Y | [
| el 8 | 2307 5 | | |
12[:| CORE LOSS f°§,‘i°|53)m g
5 13[ Highly weathered, dark brown-grey, speckled black, fine to cone) L F
— , medium grained SANDSTONE; extremely weak. L o
] E s il Bl
- 4 I — -
55— o L Lss
- i % = Lo L
B I — — B
- [[ R
= - SPT | L
_ﬁ_ B | 25125 5 0 I i
- 18| Highly weathered, brown, speckled black, fine to medium i " . — |}
i grained SANDSTONE; extremely weak. °|T fou] g 100 - C
. L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time ReagiTg HOLe Idepth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgl)
subject to future survey. Equipment: TR 200 14/08/23| 08:30 36.63 54
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :80f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged -JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
S| 8 S
= - < Gl =~ §
Material Description % 5 |38 5 |o _S E| 8. |5
_ 3 o €T | @ |£ 3 ~ €6 g
E |l e °| & |gels - | £ |5 55 | ICR | ;2| 85 |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
- 3 |55|58| 2 |2|%5| 2 || 55 |RO| 32| 5% |
E o |6 = |0 |zP| o o= | " [Z:4%:] @ 2| £E£ |2 |
- i Highly weathered, brown, speckled black, fine to medium Cl H L L
R grained SANDSTONE; extremely weak. (continued from layer e - 3
B ] starting at 55.6m ) 3 — 4T
g & 5 100 C I F
i 57—- § SPT — __ __ -—5
| i [} 24/26 & 0 L
for 55mm ]
J N>50 | — B
- < (solid -
> T cone) — — K
1 5 100 - 3
- 4 T — | — B
58 — = . 5
- - I — —_ B
8 —- SPT - :
| 23/27 5 0 | L
for 65mm
B i N> 50 Lo L
4 (solid — — -
| i cone) |
59 — _ _ -
B ] E 100 R 3
P b T e -
— - % 3\. U -
L ] E 0[ P i
] z Ml AN
4 o -
60— = SPT _ P C—O -
L el = 24/26 5 || 0 o [::‘ L
181 CORE LOSS & for S5mm D SRR
B ] = e ol
ER z e AR
] < A |t
T ] E . O |
m T o =P -
Lo PH | E
] o=l
A JEREE:
ks Pl Highly weathered, brown, speckled black, fine to medium S v ) OCEO i
N ] grained SANDSTONE; extremely weak. for 70mm = °° [:, L
{2k (solid - -
- 1 Highly weathered, dark brown, speckled black, medium to cone) )o = Q L
62— coarse grained SANDSTONE; weak. b CEO 6
- b = o F B
_ 1 Rl
L i o 100 - i
g ] T o CO| |
— - o F r
. 30[5 Nl
a O | [
63-° Moderately weathered, greyish green, speckled black-grey, SPT _ ° [EJQ Lo
o 1 fine to medium grained SANDSTONE; extremely weak. R > = 0 >o O 3
1 N> 50 = b CZO r
] e G | |
5 e = - b L
Ehe Highly weathered, orange brown, speckled black-grey, fine to <] 100 CEO L
= E medium grained SANDSTONE; extremely weak. * z °° [:, I
4 T - -
-] ENIE
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level -
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client  : Auckland Council Sheet :90f 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
g g z- :\; —_ c
. - 5|2 |18 £ N g
Material Description 2| o |35 5 o = £ g 5
_ o o |28 g |g] v £ £5 °
E| o 2| e |80l o | 2|5 25 |TcR | 2| &2 |3
E £ |5 &l 2 (928, = 28| 5 || E2|scr | 35| 5 | %
= 2 s 3 | 5= g el 2 2|5 3 [g| £ [ RaD | © X &8 ®
- S |[o2 (2P| S|= |, 280, a | [9%:] £ |2 |
B 1 1+ +++| Highly weathered, orange brown, speckled black-grey, fine to L
R medium grained SANDSTONE; extremely weak. (continued E 100 3
N 1 from layer starting at 63.5m ) g Z i
3 ~ SPT — o
4 [9) |If 2(53/524 5 0 L
i or > mm ; |
B ﬁ ’\(‘solisdo T -
i 3 cone) |
— 65
1 5 100 3
m ﬁ_ . T || -
‘_g : Moderately weathered, greyish green, speckled black-grey, C
] fine to medium grained SANDSTONE; extremely weak. K
_- SPT = -—66
i 25/25 & 0 L
for 65mm
] N>50 -
< (solid -
i cone) |
1 5 100 3
J g L
— 67
B ; I ] -
J = L 3
] 8 A Ry =— 0 — | [
- £ — | f
i 2 8 ées o I L
- 8 © -
- a L 68
4 z o — -
] 3 ’ E 100 — i
In : % 3 g ) L
18 Silty fine to medium SAND; greyish green, speckled <§< - L
E black-grey. Very dense, moist. — 3
_- 5l SSF'OT — | 0 ] -—69
:% ’ CORE LOSS f§r70mm — :
i v - — | [
18 Moderately weathered, greenish grey, speckled black-grey, [ B
] fine to medium grained SANDSTONE; extremely weak. L L
: E 69 __ — :
p T -
. 2 || e
—- ~ SPT — __ — :
e 23127 | 0
= CORE LOSS for 65mm B
TR N> 50 | — r
I Moderately weathered, grey, speckled black-dark grey, éi%"ed) F— i
_ distinctly bedded, fine to medium grained SANDSTONE; — |74
E extremely weak; very thinly bedded at 0-15°. —_— -
J E, = 86 I L
] = — L
1 EEEE— i 72
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgl)
subject to future survey. Equipment: TR 200 16/08/23) 08:05 18.3 705
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M02
— Client : Auckland Council Sheet 10 of 10
Site : 150 Oaia Rd, Muriwai 0881 Hole Length  :79.57m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 4/08/2023 Completed: 17/08/2023 Logged :JM
Easting: 1728387.63 Northing: 5923493.52 System: NZTM2000 Processed -JM
RL: 144.5 Datum: AUCKHT1946 Checked : JHS 23/08/2023
2] s Sample .
= B —~
. i 2 T < ? c & € S
Material Description 2| 5 |35 5 |o .S E| B | =
= c ~ c
E| o ‘—3 e [83|3 ¢ |£ 8c | ter | 2| 88 g
T |28 8|3 (82(8.| 5 |2]2|§ |5 2R |35 52 |3
2 8§ 2|3g|z8 & |8|%|c |8 85 | |35, 22 |8
- g Moderately weathered, grey, speckled black-dark grey, ot L 0 ] i
E distinctly bedded, fine to medium grained SANDSTONE; for 15mm J— -
B N extremely weak; very thinly bedded at 0-15°. (continued from (solid I 3
R layer starting at 70.8m ) cone) I
i ] E z 100 I
73 [ | P
E o | o111 i
I CORE LOSS o2 -1t
4 . (solid -
i ..'.. cone) ] |
744 _|. o 74
i F Moderately weathered, grey, speckled black-dark grey, B E ] — i
= E distinctly bedded, fine to medium grained SANDSTONE; o 1] 59 T 3
2 ] extremely weak; very thinly bedded at 0-15°. T — i
p 74.50 - 75.12 Distinctly bedded, very closely spaced, very 3 2 L L
= E thinly bedded, dark grey, sandstone beds at sub-horizontal = = I -
B i angles. — — r
(S 3%721) 5 0 — — °
{e[7::"| CORE LOSS . s — |t
- H6 - (solid - — -
- 1~ Moderately weathered, grey, distinctly bedded, fine to medium 8 cone) -— L
= - grained SANDSTONE; extremely weak; very closely bedded at | £ I — o
1 0-10°. x _ L
- - e t — — I~
L ] 2 o 87 I
< ® —
76— ) 2 |76
- 4 D ~ _— -
J ‘g O[[ L L
s < |}
B ] e o | 0 B i
| i for2>5mm —  — |
T ’\(‘solisd‘: ___ L
A % o [,
L ] E 100 r
B T | -
| 78—_ § SSPOT . o _— —] _—73
i for 75mm ] |
L] 3 [[g’;z‘;':a -
- L Highly weathered, dark grey, fine to medium grained ® = ] — — i
E SANDSTONE, trace carbonaceous material; extremely weak. g 100 i =
L] z —
B T _ I -
= ] SPT S — B
- 0 r
L ] End of Hole @ 79.57m, Target Depth. fogli‘)::rir:]rg/ i
80
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.57m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbg) | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id: GEO1060
Refer to explanation sheets for abbreviation and symbols




BH-MO02 - Muriwal

Lockable flush Toby Box

END CAP \
o /

04m
0.4-9.0 m bgl

~ bentonite -~
%
(4
32 mm blank PVC —__|25] [
Rt TR Bt
4

59.0 — 59.5 m bgl

_ blinding sand

A

7

Well compacted gravel — no cement.
Pack gravel in around toby

Bentonite Plug
Alternating 5 m of bentonite and 5 m of

gravel backfill
Between 9.0 — 59.0 m bgl

Bentonite

L ——  Minimum 1.0 m thick

[ Blindingsand 0.5 m

Walton Park Gravel
Pack

6 m screen in 7 m gravel
(0.5 m gravel below and above screen)

AL

(w)

Screen 60 - 66.0 m bgl

Slotted 32 mm PVC

INOZ ONIJOLINON

o—

67.0 m bgl

80 m bgl

Blinding sand 0.5 m

Bentonite plug
Bottom of Borehole

NOT TO SCALE
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME: AL Gree Famal = Wai4E lcevp
3 | ATE- 34 :
CLIENT: Auathclongd Corongy ! DATE:J™ Py 2023
2612962
BEOREHDLE Wa, B - _-4|1-.-_|1
Al

CERFTH: o-08 m Lo

12612462 | Report of photographs BH-M02 1
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

Pamal = ‘wini 45 ltevy

..:-._lr--:h__;"h-:' 2029

12612462 | Report of photographs BH-M02 2



Report of photographs @

Site identification — BH-MO02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME: AL Gree Fhnel = Wi 45 Hare

- - 1 i AT " et Ay
LL|-|: T il i Copome | DATE: 3 F!'t.ld_ ica3
BROMECT Mo, 1261284 2
BOREHOLE No.:  BH=-po2

DEFTH E-oo m o

.--HmII. I
g &

{ :r,-ﬂr;' L.:.:fS
S¥T o450~

£
n
-
©
|
0
<
~

CORE LOSS

12612462 | Report of photographs BH-M02 3
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

FROIECT NAME & &

CLIEMT LATTA s f.,l_..-._-"

=
<
N
-
1
<
~
-
-

l CORE LOSS

4

i !
CoRE Loil
O Ao
o/

L T
L IR NERR FE 2

—

12612462 | Report of photographs BH-M02 4



Report of photographs @

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROIECT MAME

o 'd- - ‘1
ROJECT Mo.: 1264 24& 2
I BORERCLE No.:  Bd- Mo

DEFTH: FLRT

&

”
CORE Less

CORE !LEI-E j.-“"'
EFT 5. 955m /

FETE
TR N T

™

12612462 | Report of photographs BH-M02 5
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

BOREHOLE No. :

,..,._._....___,__,.

VL FIE

f, i {

(ERE Lnis
o EEr

CORE LDSS
ap o TR

B IR E Y i

T AY-dia H

12612462 | Report of photographs BH-M02 6



Report of photographs

Site identification — BH-M02 H
Project AC Geo Panel — Waitakere Coordinates 1728387.63 E

Job Number | 12612462 (NZTM 2000) 5923493.52 N

Client Auckland Council Location 150 Oaia Rd, Muriwai

Date 7 August to 17 July 2023

Lol =T e

T Na \ZE6124E 2

IQLE Ma.: AH- Moz
19.95 m L

W
AR ENE

A Leis
'_E;.P.T ‘._ﬂ-ﬁnbﬁ_

lf_

n :||.-5-.
LTI

|
|

12612462 | Report of photographs BH-M02 7
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROIECT NAME: AL Gma Fﬂ:l-.qj.' -l b L -
CLIENT; Asarkclaasd - J ] OATE]
a2 A | nﬂ-‘u 2017

ROIECT No.: 12812462
BOREROLE plo.: BE- o2
~ DEPTH; 1% & -_.- m to
7 m Ny
HE NN LN ) SARS RE N B

e T e - —— = sEsea =

Ll LR,
ST R

12612462 | Report of photographs BH-M02 8
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

FROJECT NAME: A Grue Pamal ~ Wi 4 Icere
CLIENT: Avciclong! Covanes | DATE:R™ 'q""j 20279

PROJECT Moo |2612.462

BORFHEHE Mo : -I"J-_Il_- = H';- 1 BLIX Mo
DEFTH: 27.0 m b 30.0

LJ
EEEEN EE R n

Taa GORE LONK
=P LG50 ~

e T

12612462 | Report of photographs BH-M02 9



Report of photographs
Site identification — BH-M02

—
=]

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME: AL Gtme Pamel = Wini 4 leewg

CLIENT: Aveticlons! G | DATRN My 20273

T Mo 12&12+62

BH-rHoz BOX Mot hg

-
whailsl . D

milG '.'_I"_ ':'ﬁ-

i |
)
n s 2 .

L1 3 FEMimiry

12612462 | Report of photographs BH-M02 10
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROIECT NAME: AL Gime Pamel - PR —

- I. CLIENT. Agaghclone! Copimer| DATE: 3™ Pug 20279
ROJECT Mo.: 12610462
| I BOREHOLE No.. B~ Mol OX Mo,

DEPTH: .1, 66

——-ll.-." i

12612462 | Report of photographs BH-M02 11
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROIECT MAME! AL fes Panel = Wil +& awg
H CLIENT: faackclons! Copswgy [ DATED™ Mg 2023
PROJECT No.:  \ZE12<é62
. | I BOREHOLE Mot Bl=Mol

DEPTH: |

AL - Lk L . =
~ e u o h PPPRY
AN RN W W BN

E {4 : ]
- 4 el

52 ¢ o : | I

' ;

“i A : . J 4

12612462 | Report of photographs BH-M02 12



Report of photographs @

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME: AL Gime Famal = Wi d& ltevre
CLIENT: Avaglclomal (oo | li"-"=='?""ﬁt3 2023
=T Na.: 12612462

BOREHOLE No.:  Rp= Mol
BEFTH: BH.% mio =53 =5
L

12612462 | Report of photographs BH-M02 13



Report of photographs @

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT MAME: AL Grea Phngl = i leerg

CLIENT: Aveilbnel Guonesl  DATET™ Aoy 2023

PROJIECT No: 12812462
BOREHOLE Mo RH- Mol

DEPTIE e it~ 45.00

PR
B BN N N : |

a7

| £
V" ;
'*5‘}- 4 o -
BT =
LB AR L L .

12612462 | Report of photographs BH-M02 14



Report of photographs

Site identification — BH-M02 H
Project AC Geo Panel — Waitakere Coordinates 1728387.63 E

Job Number | 12612462 (NZTM 2000) 5923493.52 N

Client Auckland Council Location 150 Oaia Rd, Muriwai

Date 7 August to 17 July 2023

PROJECT NAME: AL Guee Famel = \Wiai 45 Iteve
CLIENT: Avsghloned Conorer | DATE: 'Th‘ﬁt:l 2023
PROJECT No.: 12412462

BEOREHOLE Mo, : E.,g.t-_,n-g;: ~ BOX Nl

DEFTH: 46 68 mta )

Y
N

1
=
g
ks
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

'"| "4' l|-- AL Is'iln Pamel - Tl MI“G-E‘_

CLIEN . Avaeilongl &r{ I CATE 'T .&3.1n:3
PROTECT Now:  Y2&12+462
BOREHOLE Mo.:  fk- H;;,.;  BOX Nos 16
OERTH: 48.45 mmn £2.08

.....L.F‘.m.... .
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Report of photographs

Site identification — BH-M02 H
Project AC Geo Panel — Waitakere Coordinates 1728387.63 E

Job Number | 12612462 (NZTM 2000) 5923493.52 N

Client Auckland Council Location 150 Oaia Rd, Muriwai

Date 7 August to 17 July 2023

PROJECT NAME: AL Gvms P
CLIENT: A !..;..,:.-._._-_:' o

S |

ECT No.:

BOREHOLE Mo.: M-~ Mo2

LAER '5..:“ £ m

.....m....... P .
- M&_—-u#l—

| & * uece - i |
' - ' CAMPLE : -

CORE LOSS
5413-5431m
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT H.I'I.HF: A ;"”.ﬁ'_ m_- YT b |='.'-:-..-.._=_|
_ DATERSWAuy 2023
! ' - N2l 'fi':E =
SREHCLE M, : '5“ i“‘ﬁﬂ'l |;|'I-|-L Hu *r
DEPTH: 5.5 ’EI m L EP 'y m

. m.._...m.....m
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Report of photographs
Site identification — BH-M02

1728387.63 E

Project AC Geo Panel — Waitakere Coordinates

Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME: AL fime Fanel = ‘g 45 s

DATE 5™ Ay 2023

CLIENT: Sparbe s af l':g.;,‘-r-,.-.'g'

PROIECT Mo.:

i2E&124E 2

BOREHOLE Mo.: EH-. Hﬂ'l

BEFTH

mto

)
HEENN

B

w MG,
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT MAME: AL Gume Famal = Wi H lteve
CLIENT: Avellonol Guuneil  DATENS™Auy 2023
PROJECT Mot 12612462

BOREAOLE o, Bu =M BOY Mo 26
DEFTH: .85

= R S e ST
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJEL IrJﬂH'- .M: G-me. “..-,' = Wi i Mg ey

' . CLIENT: Anagilongd -..g.;._,.,:,r E'-"-T-'IE""“F-!—H ey
|L--||E THo.: (\Z2Em-é2
l I BOREHOLE Mo B‘H ml B0 Mo 1'

DEFTH: Eq_ Bp mio Tt i

:_.t.._.......m....m

12612462 | Report of photographs BH-M02 21



Report of photographs
Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME! AL Gt Fanasl = Wis: 48 e o
CLIENT: Kpog et o E"!'rl:-ﬂ.""l.-'j :I-L'::B |

PROJECT No.. (21262

BOREMOLE Mg, B‘u - Nﬁ 1 BOA Mo
DERTH: _g_'f.*i‘j it "

13
~
~
o
=

|
~

n
o
=

CORE LOSS

12612462 | Report of photographs BH-M02 22



Report of photographs
Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

FROIECT MAME:
CLIENT: Anacilingd £

PROJECT Mo.: 212482

DEFTH: o O+ m Lo

I I I BOREHOLE No.: + BH - Mo

—t

e NN N

T s e ARETEL
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

BH - Mo 2
'.‘-l-r-1 2a m (i3]

L
HEEE N

CORE LOSS
7512-7.30m |
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Report of photographs
Site identification — BH-M02

1728387.63 E

Project AC Geo Panel — Waitakere Coordinates

Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

o i ¥
L e Tamgl = ‘wiyi HE Mgeg

CLIENT: Aparicinaed :.':r‘.'.-'.l“.-:,l'.r

PROJECT No.:  \LG12é2

BOREHOLE Mo, ; Ep = le
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Ay 2023
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Report of photographs

Site identification — BH-M02 H
Project AC Geo Panel — Waitakere Coordinates 1728387.63 E

Job Number | 12612462 (NZTM 2000) 5923493.52 N

Client Auckland Council Location 150 Oaia Rd, Muriwai

Date 7 August to 17 July 2023

INIRETEEETE]

e EEm

AL Gus Fumal - Wi 48 Icerg
.:- Aoaphedena! Gepime'| __I-I r'T":.?hﬂlﬂ_ .;':‘13
ECT hot  \Z6I12962

BOREHOLE Mo.:  RM- Mol BOX No.: SPT & § e
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROIECT NAME: AL G Pm-..,l'. - Wwiai 4 leere
CLIEMNT: Baarbelomal Coeawed| -':"'J'TF':JIF"“"H 1027
: CTho:  (ZEraféd

BH- Mol
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- -
T
i

PROJECT NAME: AE Gtae - Iiln-:-F_' Wiyi 15 leere
CLIENT: Anaitlengl Coegmpe | DATE: g lﬂ‘ﬂ LO0LF
i 12612462
BM- Moz
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Report of photographs
Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

= .I‘-l.'.' {rae _Pilu-r = wim 4 HErm
T Auiclened Commer | DATE:J* Aug 20273
PRCIECT Mo |'J'E|‘:_-{E,.:'
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

ECT NAME: AE Graw Pan ol = i@#:..‘_ﬂ:—_l:p_.-g,
CLIENT Aracklongd {'q;;;l' DATEJ* Ay 2033
{ V2E1246 2 = =
BOREHOLE Noo: B Mol RIS NESETE S G

DEFTH
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Report of photographs

Site identification — BH-M02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

PROJECT NAME: AL Grme Famgl = wini 48 lceve

CLIENT: Asckiang! Gocane; ! DATE-J™ Mg 2029
PROJECT Mo \2é12462
BOREHOLE Mot BM-Mol

PROIECT H.M-'.E. .Fu:' r_'t-.., F.q...;_- Wi 4 g
CUENT. Autilenet Guaneil  P*TES™ Aug 2029
PROJECT Noo: V2ot 26 2
BOREHOLE No.:  Bd=- Mol B0 No.: IR 38, 50,

DEPTH ™ L m

A n-p.:...-._- E
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Report of photographs @

Site identification — BH-MO02

Project AC Geo Panel — Waitakere Coordinates 1728387.63 E
Job Number | 12612462 (NZTM 2000) 5923493.52 N
Client Auckland Council Location 150 Oaia Rd, Muriwai
Date 7 August to 17 July 2023

BROJECT HAME: AE Grae Pamal ~ Wini 1 feere
_I-:_LIE.T';"' Aacklongl Gapamey | DATE j'#ﬁu! 2023
CThe:  \2é12462
Ne:: B=Mogz  BOXNO: SPROIY Seey

PROJECT HAME: AL Suse Pamal = ‘\adai 4 Mawm
CLIENT: fwcklonel Gouneil  DATES™ Auy 2023
PROIECT Ho: 12812462

BOREHOLE No.:  Ri- Moz Box Me: SPT @ 30.0

OEPFTH: i Ea
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Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :10f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged ©JIM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed :MK
RL: 150 Datum: AUCKHT 1946 Checked - JHS 23/08/2023
=| e Sample
5|2 S
2[5 € g B $
Material Description £l g |35 5 |g _= E| Bc |3
_ 3 o €3 |~ ® |E] 3 = = 8 9
_ £l | &8s | . o|s| € |8 85 | ICR | 2| 8% |2
E £1% 8|3 |2%|8g| 3 |5 (2| 8 (5|5 |3n (88| 25 |8
5 &£ S |53(58 &8 (83| 2 |8 &5 |RP |85, | g2 |&
o | o s |ox|z2F| o= Sliiiere| (W £ |2 0
1° HAND AUGERED. NOT LOGGED b~ L
L i o [ JQ L
] o b | T
L] £ 0 — [
E 1 _- — — -_1
Jof : | |
- 4 [* .- | Silty fine to medium SAND; orange-brown, speckled black. M| L §?§T L
1 [ -7 *| Loose, moist. [AWHITU SAND FORMATION] % B 100 =1t
L 4 Ix . N=9 -
g 1. x ] — 1|t
T2 = 5G| [P
I il
1k sCIQ | T
- 4 X -
4 el 3 100 b C 3@ L
- 1. X 255-2.73Light brown. §E J| [
N 1 .| 2:73-4.30 Orange brown. DOC @) 3
= 39 [ ‘ T OE L N
B Bl NN
1h 81 |5 w [ | T
L i . ol P L
1R - O | F
- 4 " - x o L
1he™ v CO| | F
A SR
=] X 2 100 b L,
1. x LA O L
[ el z SUSIR
L 4¥[* - | Silty fine to medium SAND; light grey streaked orange. E MD b L
4 [+ % Medium dense, moist. = seT - LA | F
B 11>, o 5/6 = OE g r
| 1 [ % 4.65-4.70 Orange brown. s B 5 100 b ] i
0 x z
ERS I D 5 - pC O] | [
1 e 2 (P~ | [
L Iz ~ - 5.30 Grey. =« — = Do% p C
Civnm Silty CLAY, some sand; grey. 'Hard', moist, high plasticity. A g 100 D Q r
L i - MD r
1 |, x|[\Sand: fine, orange. OC 5 r
- 1 |x - Silty fine to medium SAND; light grey. Medium dense, moist. Do[ N I
¥ 1 [. X 5.60-6.00 Grey-orange brown. b 1< | [
=6 | SPT — - -6
4 |7 3/3 C |
X 4/4 = SN
B 1. 4/4 o 100 b B
< X . N=16 [2) o [ -
L Ll I
. 1°[-.7| CORELOSS Ao | [
| :00_ )O[ 3< :
2 4°[¢ | Siltyfine to medium SAND; light grey mottled orange brown. M | MD = OC L
= 74 [ - *| Medium dense, moist. g 67 p (V|
1 [x . — I
L 11 % 1= L
L — 11|t
] T — | F
- a miil
b x = - L
| | x . Ngﬁs @ 100 — o
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level i
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

>

>

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :20f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged ©JIM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed : MK
RL: 150 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
g .9.. z- :\; —_ c
. - 5|2 |18 £ N g
Material Description 2 s |35 5 o = £ Ec |3
P 2| ° |23~ £ (8 g £ Ec 5
Ele 5| 2 (L3 olo| €[5 55 | TR | (2| 25 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
5 B|& S |53|58 & |5|8| 2 (8 &5 |R%P| 85| B2 |35
o | o s |ox|z2F| o= Sliiiere| (W £ |2
i CORE LOSS (continued from layer starting at 8.0m ) ) v L L
| : | _zﬁ :
- (E 0 - E -
- N I | ] -
E 9—-07. — SPT — __ __ -—9
4 1> .- | Siltyfine to medium SAND; light grey. Medium dense, moist. M | MD 22 ] L
L 4.7 X 23 = L
1 e 9.00 - 9.05 Orange. W4y & 100 I i
I o - I
- .x . . « - — i
™ : g . . .x ] | :
- 4 [x .7 9.70 - 10.50 Grey locally mottle orange brown. 2 e L
g 1. x E E L F
— 107 % .| 9.95 Gently inclined, orange brown, 15 mm bed. OII g 100 = !
IS m — [T
- 1 et s — L
L 4. x [ —] L
B s S - L
- 471> - | Silty fine to medium SAND, some carbonaceous inclusions; i | - L
SRRV " . 12 —
1 1 - 7| grey. Medium dense, moist. 2/5 o 0 Fo N
- 4 Ix . N=10 2 | -
2 1V % ] L i
= 11 : — = | [
B ] Completely to highly weathered, grey, fine to medium grained - B L i
| ] SANDSTONE; extremely weak. . - K
_ z 5 100 L 1| E
L J [} T = L
E
4 g — — I
;] : ° Sl
= 12—+ = SPT — NUEER 1
] 4 i D\E' - L
. 4 < 2/3 = o P K
i 3 Nl % 0 Nl AN
- I | s COl | [
- g 12.50 - 12.52 Sub-horizontal carbonaceous bed. < N o(F T
B ] Highly weathered, grey, fine to medium grained SANDSTONE; %) i
~ ] very weak with carbonaceous fragmentsto 5mm. . = b @ W) i
= 13 G I 100 o(P L,
1| T D, | F
" Jsli::] 13.20- 13.33 Orange-grey. | s C Ol | [
- 1%F_x—| Silty CLAY, minor sand; grey. 'Very stiff’, moist, high plasticity. M | Vst ot 5 ( JQ sl
| 1P| Sand:fine. o © 7| S L
1= - CoMEL
N 113 o 0 P »
| i ;_x_., N=5 n OE b L
ERR N - L b L
13122+ 14.03 - 14.13 Mottled orange. O |
i 17} -4 Silty fine to medium SAND; light grey, mottled orange. Medium b )"E jq C
I 1 |« .| dense, moist. E © L
45 % o 100 LC Q L
i 1 x . °E i i
I e . ST
= 15—- .x X SPT — P ;O -—1
41 3/3 o [ L
I O VR a - b | T
1 S || 0 Gl NA
e C Ol T
H8l - x | || 5’ E Q -
B :9 Highly weathered, light grey, fine to medium grained E o i
| ] SANDSTONE; extremely weak. g % 100 b C O i
i 3 o[ P L
: e D C N
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :30f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged :JM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed : MK
RL: 150 Datum: AUCKHT 1946 Checked : JHS 23/08/2023
= | e Sample
S| 8 S
3% |<3 T F R
Material Description S| 5|38 5 |0 S E| % _

— 2| 0|23 % |g| 3= < €5 | ¢©

Ele HAEREE o|e| % |5| 85 | TR | 42| 288 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
= 2 s 3 |5 g g el 2 s |5 3 |8 & RQD IR &8 ®
- S |[o2 (2P| S| |2 [Z:82,] W |.2%:| g2 |= 16

1= Highly weathered, light grey, fine to medium grained B = P B L
- x/:1‘| SANDSTONE; very weak. E B 100 g ek
| Je[x"°N\16.21 - 16.27 Stained orange. MM | & 2 SHNNSEL

41, >< Silty fine to medium SAND; light grey, mottled orange. Medium Tl ser — b C O [¢[
- 1 [* .- | dense, moist. 2 0[ ’< L

11 8 'é% 100 A r
L 1. - ol L
) 4 | - P -
= 17— F X — A b [,

Jo|> Silty fine to medium SAND; light grey, mottled orange. Medium || L L
- LIS dense, moist. - r
| ] Highly weathered, orange, fine to medium grained . — | — i

4 SANDSTONE; extremely weak. o = 100 Foir L

I —— —
L 4 z L
= 18—-;‘2.' — SPT —— - . -—18

4 [*.- | Siltyfine to medium SAND; orange brown. Loose to medium M [L-MD n L L
- 4 [ | dense, moist. 213 & 100 -

b X . N=8 (2] " L
IR RN | |
B 1l Highly weathered, brown, fine to medium grained B ol
| 11 SANDSTONE; extremely weak. = K
5 1 = T L F
2 404 |- G 100 Lo

He|.: 19.00 - 19.15 Orange. T || L] L
B :f - - | Completely weathered, orange, fine to medium grained % I i
B 13 s SANDSTONE; extremely weak | WD = | K

= [ .- x| Silty fine to medium SAND; orange. Medium dense, moist. A ST T o o
- : RN E 4/6 - 1] ] :
I 17 2 NT23 & 0 IR L
R | LA 2 - Ll
R CORE LOSS 2 L — 20

B < —_— i
L 4 s L
I A 2 _ LT

4502 ” Silty fine to medium SAND; orange. Dense, moist. Z|lm|oD 'é 57 | L
L 1. < = L

B .x N . ‘ || _ -
R I P L
g8 1l T
N SS'ZST ] = 2
L 4 Ix . 3 = — -

4 . % N9=/%3 % 100 - -
R CORE LOSS ST
§ 22—-“‘ . (E 48 - -—22

1™ | Sandy SILT; brownish grey. 'Stiff', moist, low plasticity. Sand: M | 'St T b Jk} L
o Tol$ fine. )c’[: Q 3
L 18[x - silty fine to medium SAND; orange. Moist. || OC Sl
B 18 Highly weathered, orange, fine to medium grained o ] DO Cr i

i SANDSTONE; extremely weak. 18/15 & 100 b 1< | [

15/5
- - for 25mm * OC: o
N | N> 50 b D |
=~ 23— 0[: P 23

] 2 D 1 F

i ~ DCE Ol | F
- 4 = of I P L
B ] g 100 A N .

Tl u Col | |
- 15 » Silty fine to medium SAND; orange. Dense, moist. M | D o[ b L
8 1.7 )n Q L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level

End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time R::S;)g (F::Leglr;epth

Coordinates and RLs are approximated from the local GIS viewer. Locations are
subject to future survey.

Refer to explanation sheets for abbreviation and symbols

Equipment: TR 200
Shear Vane Id:




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :40f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged :JM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed : MK
RL: 150 Datum: AUCKHT 1946 Checked - JHS 23/08/2023
= | e Sample
S| 8 S
= - < Gl =~ §
Material Description % 5 |38 5 |o .S E| B |5
_ 3 o €T | @ |£ 3 ~ €6 g
£l HERERE o|g| £ [E 5 |IR| 42| g5 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
= 2 s 3 |5 g g gl 2 e | g 3 |3 &5 RQD o33 9 5
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | =
{ [* -] Silty fine to medium SAND; orange. Dense, moist. (continued A P B L
- 4 [+ X from layer starting at 23.7m ) 2 & 0 o q| T
1 Ix . N 7] )O L
I M Iolee a -
.G CORE LOSS o[ Ol F
L] D, N :
& 1 2 S - - - - — ': QC O |
= 254%% - | Silty fine to medium SAND; orange. Moist. M a 57 o[ P 25
"L X T
1Fo . b | L
18[-: - | Highly weathered, orange, fine to medium grained ] b C p -
- 1 |'717| SANDSTONE; extremely weak. o dE
1| o T 2 o -
1) ST e PSR T
. 4 e for 35mm 0[ P o
3 | : N> 50 | || D Q R
— 26— L CORE LOSS | OC 26
| 1%): 22+ | Highly weathered, light brown, fine to medium grained P 9 i
1 |::::| SANDSTONE; extremely weak. . >° C 3| F
B 1 |-:7:| 26.35-26.92 Grades to dark orange. a 82 OC i
T T b~ (D -
B i Ll OE L .
I g >OC 1t
CRPN B S e | PO Ee
i Ll 6/7 K
| ] e 10/11 — ] i
1 WA % 0 T
| 8[777] Completely weathered, orange, fine to medium grained 8 ] IR
1 |:+::| SANDSTONE; extremely weak. = = L
L1 . mini:
= 2 [0 = G 8 100 L] b
| M 3 I K
L z ||
-1 @ T
loliio: = -1 E
B 7 3 CECECEE) I 1 — — i
B ‘_ﬁ -+« - | Highly weathered, orange brown, fine to medium grained S T | L C
] -+ - | SANDSTONE; extremely weak. 8/8 - ] R
e 8/9 o 0
| 4 co N=33 2] = -
LT B — | R
L 1 8 - LT
B g G 100 —11— -
IR off miEER:
a0 [ e | EI]]E 1 e
J D 4/4 — L
| ] ol 6/8 = e i
1 NLS3 b 100 - | L
AR . =0
SO (Y P ] 100 — 1| E
| oL I Jiy K
| 18 X;:: 31.45 - 31.55 Completely weathered. — S ] 3] — |
ik . X -| Clayey SILT, some sand; grey. 'Hard', moist, low plasticity. Mo o e 100 11| F
- 1 [[ .| Sand:fine. & | N=20 * L] 3
1 ¥~ 1 31.55- 32,50 Grades to underlying geology with depth. “m — I
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :50f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged ©JIM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed :MK
RL: 150 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
5|8 g ~ c
, - 3|2 (% H N g ¢
Material Description 2| o |35 5 o = £ g 5
— 2| ° |23~ % [£] 3% = 5 [
Ele 3| e (Sel3 olo| |5 85 | TR | 2| 25 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
S B s 3 |S=|Eg| 2 | 3| 2 |S| 35 | R | 28 | §3 | &
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |=
1 [ .| Clayey SILT, some sand; grey. 'Hard', moist, low plasticity. o“ 00 P B i
- 1= Sand: fine. (continued from layer starting at 31.6m ) o >° E Q I
I I B < L
Jol X E 100 p C O -
- 471> .- | Silty fine to medium SAND with some clay; grey. Very dense, VD I o [ P L
1 [ % moist. o St
L 1 = L
. 1P S| | |
Al 33—_ . SGF/'7T — )o [: Q _—33
| | © X 10/10 = (= |
4 [x . r\115>”5% @ 100 oC O L
L fgl . x || N [ P L
B ‘_g : Highly weathered, orange-brown, fine to medium grained - e 30 Q C
] SANDSTONE; extremely weak. s LC O [
- - o P -
g o[[ E s C NN
= 34 ] 100 (=] 34
i g T LC O L
- i ;r; OE P o
] 3 NIl
I 238 5 100 30[: ,O L
i fo’{‘6>55rr‘1)m )O < |
e g -
= 35 DOE ;O 35
I Ml AR
1 E 100 LCIO | T
T ] T (P | [
L] S z D | T
L] E CE Ol [ [
A o oLy -
- - i | B
. 4 = -
L i < 25/25 o 100 LC S i
] (g fo;j(iosr?)m @ 0[: b i
L] £ LS|
L] z oCE O | F
4 ol P -
A 5 w ||| BT ]
= 37 T Je e a7
i ] SPT — R B
B -%_ . fo:g/SSrlm 5 1 100 I B B
TP CORE LOSS N> 50 ol
= a5 L . [os
1 E 15 [ A
- - T — — I
_: :g Highly weathered, orange brown, fine to medium grained ] L] i
= 39 SANDSTONE; extremely weak. SPT — N -39
i 9/9 = = -
L ] 14720 o I 100 | L
16 (%] - —
i for 45mm o
L Heol. N>50 | — | — -
—cE Highly weathered, dark brown-orange, fine to medium grained E O r
i SANDSTONE; very weak. o = 100 L L
L 4 T T L L
= 1 — = -~o
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :60f 10
@ Stte  :250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged ©JIM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed : MK
RL: 150 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
g '.9.- 2> g — c
. s e ® 'g ~o c g € o
Material Description ¢l s |35 5 |g _= E| Bc |3

_ 3 o €T | @ |£ 3 ~ €6 g

E | °| & |gels - | £ |5 55 | ICR | ;2| 85 |2
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
= 2 s 3 |5 g g el 2 s |5 3 |8 & RQD | © & &8 ®

- S |[o2 (2P| S| |2 [Z:82,] W |.2%:| g2 |= ©

4 | :+ | Highly weathered, dark brown-orange, fine to medium grained < N L
- 1 |::::| SANDSTONE; very weak. (continued from layer starting at £ 100 - = F
L] || 39:6m) © ¢ g

I 2| ser i - L
- 4 | g | &m0 | L

1 1 12/12 = L |
I N5 % 0 L
= 41 -l 2 ] 2 I 4
L 151X % | Highly weathered, grey SILTSTONE; very weak. v[[ C T F

1 [X X o -
- 4 [X X I -

Jg|x x 2 5 100 — | — L
B 1%|% % | Highly weathered, grey-brown, indistinctly bedded ¥ * il
| ] |x x| SILTSTONE; very weak; very thinly bedded at 0-5°. I |
= 42_-$H” - SPT ] | t BN -_42

p Completely weathered, greyish brown MUDSTONE; extremely kA P }} L
o R weak. 5/5 g 100 ° [ F

9 for 75mm (2] = D < -
| 4 N>50 [&] [*] |

i = . SO ||
L 18k | o P L

{5 Highly weathered, grey-orange, indistinctly bedded, fine to )OE Q L
- R medium grained SANDSTONE; very weak. Ne @) 3
= 43de E 100 o(lP L s

i Highly weathered, orange, fine to medium grained T D Q L
- . SANDSTONE; extremely weak. OC SN
L 43.00 - 43.03 Dark brown layer. o[ P i

_ 43.02 - 43.03 Moderately strongly cemented layer. 4 SPT — Q L

o 1216 >o
L 1 g 18120 E 0 L C W) C
| i ¥ foriliissr?)m O[ P B
8 ] 43.84 Dark orange brown. o e T )O g »
i g cone) DC O i
<
L 4 7y O[ N L

4 > - N Q L
- 1 g 5 100 OC 5 F

_ g L
- 4 < Do[ b -
L] bW
8 1 Q L
= 45— SPT — P ,O 45

i 23127 5 0 ° [ L

for 65mm ) <
- T N>50 [*] -
I o 2 C Ol | |

45 Highly weathered, red streaked brown, distinctly bedded, fine ° [ DQ -
- R to medium grained SANDSTONE; extremely weak; very >o 3

b closely spaced, thin iron oxide laminations, inclined 10-30°. E DC W) r
_§ ] 5 100 >°E ::Q i
46— 2 a6
L] bCO| | [

i o[ P L
L] D L
L ] 23172T9 5 0 DC O i

i fo’{‘7>05rr‘1)m O[ P |
- & AN
= 47+ hC O |-a7

4 5 100 . 3
- - T - — B

Notes and Comments: Inclination: Vertical Orientation: Ground Water Level -
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time ReagiTg HOLe Idepth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200 28/07/23| 08:00 8.4 40.95

Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :70f10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged -JM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed : MK
RL: 150 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
5|8 g
3| 8 |<% < g |
Material Description 2 s |35 5 o = £ Ec |3
—_ 2| ° |23~ 3 12 3 £ Ec 5
Ele 5| 2 (L3 olo| €[5 55 | TR | (2| 25 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ R:| ££ |2 |
i Highly weathered, red streaked brown, distinctly bedded, fine 2129 5 0 L] L
o 1 to medium grained SANDSTONE; extremely weak; very for 60mm 4= -
b closely spaced, thin iron oxide laminations, inclined 10-30°. (solid I - r
B ] (continued from layer starting at 45.4m ) core) L i
- 1 5 100 — [ 3
5 1 T — -
= 49 _|: | - 49
- = Highly weathered, orange, distinctly bedded, fine to medium ] C
R grained SANDSTONE; extremely weak; very closely spaced, [ 3
B ] thin, black and red, iron oxide beds inclined 5-10°. . ] i
| i 20/30 & 0 L — |
for 65mm | _
] N>_50 -
I ] 49.74 Reddish brown. foou] —“H r
= 50 I
p 50.00 - 50.03 Black, moderately strongly cemented. I L
o 1 50.00 - 50.73 Orange brown. R -
] £ z — | [
<] I 92
L 4 g I p— L
- 50.73 - 51.00 Reddish brown. o[[ Y
o g% | [T 5 | e
- . 51.12 Dark orange brown. PN i -
< (solid — -
| i cone) — |
- 51.42 Brown. A . L
] g T
L | 2 E 100 L] F
g ] 2 - — || [
— 52_- g D\[-' :‘L} __52
L i » o -
L] 2 NINEE
el § SPT — o b C O L
L Bk 52.50 - 55.63 Brown-orange. < o —— — o(P qlt
| ]§i++ CORELOSS i o & i
- 170 Highly weathered, orange, distinctly thinly to very thinly bedded cone) b C ) L
= 53— | " ".| brown, fine to medium grained SANDSTONE; extremely weak; 0[ g 53
1> k : ’ . D 1< | |
. 'y| Vvery closely spaced, very thin, black-red, iron oxide stained o)
B 1 ].m.7| beds inclined 5-10°. E 89 LSOl | [
L JI I D ° L
L T Ix . )O ] -
. C L ,X QC O -
- - M ) P -
g ., s C NEN;
SV N A SPT - [ 54
1 =" 21129 5 0 LC Q i
X for 55mm
1l & : |
I I i
L 1% DO ([: ,O -
107 E D < | T
B 1200 o 100 =/ I
g 1| T CIO | F
- 55 |- °E b 55
1 el T
: . o% Ol [
= o P -
L J = . 23272T8 5 0 %) Q L
1 [ - | 55.63 - 56.60 Dark brown, speckled black. f°§5>5|£3)m ,: L COl |t
T ] 5 100 Nl
3 - D C < 56
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgl)
subject to future survey. Equipment: TR 200 31/07/23 08:15 13.6 54.13
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :80f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged ©JIM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed :MK
RL: 150 Datum: AUCKHT1946 Checked : JHS 23/08/2023
= | e Sample
5|8 g ~ c
. - 3% <3 £ £ T2
Material Description 2 s |35 5 o = £ Ec |3
_ 3 o €T | @ |£ 3 ~ €6 g
E | °| 2 |8els s | £ |58 55 | TCR | 42| 88 |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
S B s 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ R:| £E£ |2 |
4 [* - | Highly weathered, orange, distinctly thinly to very thinly bedded P~ N L
- 1 [ -7 *| brown, fine to medium grained SANDSTONE; extremely weak; >° [ Q 3
1 |-+ | veryclosely spaced, very thin, black-red, iron oxide stained =3 i
B 1 |-°°| bedsinclined 5-10°. (continued from layer starting at 52.8m ) £ 100 b C O B
- dope B o f -
4?]: -+ - | Highly weathered, brown, fine to medium grained )OE Q -
- 1 |-+ | SANDSTONE; extremely weak. e -
PO B A G N
= 57 [::- SPT — oM Pp -5
4 e 25/25 % 0 L
e for 55mm |
o 1 |--- N>50 - — B
< e (solid -
| i T cone) | ] L
B 11+ E 100 | r
s 1| T — -
-S| — [
1 | ot SR i
L i o 26/24 5 0 I |
i ; .. for6>0mm | ] |
L IB[X X | Highly weathered, light brown SILTSTONE; extremely weak. “(‘sm?é)’ 1T
5 o] 2 x x | 58.00-59.05 Brown, streaked orange and dark brown. N s
| 18|- - | Highly weathered, brown, indistinctly bedded, fine to medium g I
] grained SANDSTONE; extremely weak; very closely spaced, £ 100 = L
] thin silty sand beds at 5-15°. g - L
I 8 AT
E
4 < - — o
L i = L
z I
g . ] 2 -H L
B 60__ 5 235'/:2T5 g 0 — | __6
< for 60mm —_ =
| i % N> 50 I
B o} (solid 1 ] -
| i = cone) - L
= < -
L] 2 —I= | F
L 4 5 100 Ry r
@ b I I
= 61— — | L
L ] sae L5 0 imEn
for 50mm — | —
T N>50 — — B
- < (solid -
) b cone) — — |
- o] Sk[ O [
L _ﬁ : = || ol P L
| {8} /| CORELOSS g 6 NN
i o% Ol | [
| i ol | P L
L] o b |
.- Qo | [
° 6343 , — . , spT . — o P o
R Highly weathered, brown, indistinctly bedded, fine to medium s 5 0 D Q L
- . grained SANDSTONE; extremely weak; very closely spaced, Nrs0 OC -
] thin silty sand beds at 10-20°. P P p i
J = ° E i
i E T D Q r
- 4 <] 60 (=] L
] T DCE Ol | F
L 1ol ol P -
g ks o N .
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet :90f 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged - JM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed :MK
RL: 150 Datum: AUCKHT 1946 Checked - JHS 23/08/2023
= | e Sample
S| 8 S
2| E 2 < — c
. s e T| B |- c g € o
Material Description 2| o |35 5 o = £ Ec |3

- 2| o |288|_ z |8 52 El fs |2

E |l e 5| & |Selx | |5 85 | TCR | 2| g5 |2
E £ |5 8|3 |82|8,| % 2| 28| 5 |E| EZ|scRrR| 85| 52 |5
S 2| s S |5S(E8| 2 5| 5| 2 |8 35 |RAD | 8 | 28 | &

g 4| o s |0z (2P| e S|= |, Y 280, a | [9%2:] £ |2 |

] CORE LOSS (continued from layer starting at 64.0m ) OE \ L
L 4 F o L

5 60
L : N

] | G il =AN:
L 4 b o -

i fo’{‘issr?)m )O Q |
] done) QIO | [
= 65 | ol 65

18— >o[ VIR
B :3 % - | Silty fine to medium SAND; brown, streaked and speckled M | VD E Xe O i

1 |- | orange; indistinctly very thinly bedded at 10-25°. Very dense, g 62 o[ P i

4 1% - | moist. DL | F
| 4. X [*} L

1 ke Col | [
- 4 . x 0[ P -
5 1 b )O Q L
= 66— | -y SPT = 66

1. 21729 g 0 DC S o
| 1 Ix" . for 70mm b |

10 Pt QURERE
| i ><. L cone) )O L

H43l LC O L
- 18} | CORELOSS o( P i
L] E b |

o 33 C O
] T Ve T -
= 67 | ¥ PR 67

_-2 ) + " . z SPT — o :
- 421> .- | Silty fine to medium SAND; brown, streaked orange, speckled g M | VD Jane e 0 | L

1 [ - ¥| black. Very dense, moist. < (242 5 - L
- 4 Ix". N>50 — — [— o
s {[ 2 o -t
— 68—_ <. g | — _—68

) . ) .)< < — —
| 117" 1%} L — I

4 X . o} B
B 11 % £ E 100 e r

R B T — — -
- 1% < Sl L
| 1 I . L
_ 11 % | _
= 69— [x .- SPT S ] L-eo

40 - x 1112 — |
- I 14:/;7 by 0 I i

4 1> for 75mm @ I~ | -
| 4. X% N>50 — I |

SR (solid

-1 (% - cone) I r
- 4 1. X — — -

1 b L L
I = — T
) 70— x . % 100 I 70

4. % - L
| 4 b — L

1 mulEu

4 [x SPT —— | — o
B ] X 1814;116 = 0 I

i o 0 L] F
- 4 * X for118(;:rinm @ -
< T ’ . N>§0 | - — |
B 71__ >< ’ :X Sv?:led) 1 __ _—71
- 4 [x . — -

117 % L N

. -

1> G 100 — T

3 2 T E

4 ) "L — | — |
L J . x - — i
© E VA — 7 L

= —_— 72
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 79.64m, Target Depth. Contractor: DCN Date | Time |oiond |(mbse?”
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgl) (mbgl)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M03_MK_REV4.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Notes and Comments:

End of Hole @ 79.64m, Target Depth.
Coordinates and RLs are approximated from the local GIS viewer. Locations are
subject to future survey.

Project : AC Geo Panel - Waitakere Hole No. : BH-MO03
— Client  : Auckland Council Sheet 10 of 10
Site : 250 Oaia Road, Muriwai 0881 Hole Length  :79.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 25/07/2023 Completed: 3/08/2023 Logged :JM, MK
Easting: 1728010.05 Northing: 5923112.26 System: NZTM2000 Processed : MK
RL: 150 Datum: AUCKHT1946 Checked : JHS 23/08/2023
=| e Sample
S| 8 S
3% 1<3 t F ~|s
Material Description % Y 5 (o _S E| B |5
_ 3 o €T | @ |£ 3 ~ €6 g
£l HEREE - | £ |5 55 | ICR | ;2| 85 |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | = .
IR Silty fine to medium SAND; brown, streaked orange, speckled iy = o Tt L
- 1zl black. Very dense, moist. (continued from layer starting at (228 ® 3
LR ANezem) p I
— K CORE LOSS cone) |
; :5 (E 43 :
I~ 737R[x 7. silty fine to medium SAND; brown, streaked orange, speckled M | VD * s
- 4 | -. 7| black. Very dense, moist. L
4 (% -
e wr | [
-1 e | s i
— : % for(;SBmm % 0 :
] 8 . . N>50  E— -
e L. (solid
= 748 |x cone) 74
| i g CORE LOSS i
L 4 5 18 i
_ g L
1 75—- SPT — -—75
i 10/12 — L
| b 15;16 % 0 |
i § . Z fo’{‘ 6>55rr‘1)m L |
B JE[x - | Silty fine to medium SAND; greyish brown, streaked reddish % M| VD (ool B
L 4 | -. 7| brown. Very dense, moist. = L
1 % o, L
- . ) . : w -
L. o =
< 1 % . . = 5 100 i
= 76 |- 75.90 - 76.00 Very weakly cemented iron oxide bed. & g |76
L] < = L
B ) . : I -
- R 76.30 - 76.40 Very weakly cemented iron oxide bed. <§( L
- __ X . 18472T3 E 0 :
1R fogggzsr%m L -
IR CORE LOSS (sold i
= 77g[ - - — ) cone) =] 77
4~ Highly weathered, greyish brown, distinctly bedded, fine to 3]l L
- i medium grained SANDSTONE; extremely weak; very closely L
B spaced, very thinly bedded, brown sandstone beds at 5-15°. E % -
] 76.98 - 77.08 Completely weathered, recovered as sand. g - 8 B
- i 77.50 - 77.60 Completely weathered, recovered as sand. 3]l L
- 78] 27123 5 = 0 [
for 50mm
L 4 N>50 B
< (solid -
L iEIR cone) || L
& CORE LOSS -
L] E ” [
- 1 T -
|~ 79— 79
] i [
- s forzggzrim 5 0 —
1 End of Hole @ 79.64m, Target Depth. T>r5§ N
S 1 -u()
Inclination: Vertical Orientation: Ground Water Level

Refer to explanation sheets for abbreviation and symbols

Contractor: DCN

Shear Vane Id:

Equipment: TR 200

- Reading Hole depth
Date | Time (mbgl) (mbgl)
02/08/23( 08:00 16.3 72.29




BH-MO03 - Muriwal

Lockable flush Toby Box

END CAP \
o /

04m

Well compacted gravel — no cement.
Pack gravel in around toby

Bentonite Plug

Alternating 5 m of bentonite and 5 m of
gravel backfill

Between 2.0 —72.0 m bgl

Bentonite

— Minimum 1.0 m thick

| Blindingsand 0.5 m

Walton Park Gravel

Pack

6 m screen in 7 m gravel

| e—
0.4 — 2.0 m bgl -
bentonite
%
32 mm blank PVC —
\\\.
2
72 -72.5m bgl Z
blinding sand
L 7 =
/ T 72.5m bgl /A /:;
= 5
o
z
_|
-9 <
2z
o)
N
o}
Z
m
795mbgl |
\ ‘L 80 m bgl -—

(0.5 m gravel below and above screen)
Screen 73 - 79.0 m bgl

\ Slotted 32 mm PVC

d Blinding sand 0.5 m

Bottom of Borehole

NOT TO SCALE



Report of photographs @

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number| 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023

il [t Sl -'F

i o

NG S BECOVERY GG S e
. I.'_-‘ ¥ Ly S : ’ = .

- T
- Ll B
v

s
A L P L T

T

12612462 | Report of photographs BH-M03 1



Report of photographs @

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number| 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023

12612462 | Report of photographs BH-M03 2



Report of photographs @

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number| 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023

12612462 | Report of photographs BH-M03 3
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Report of photographs

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number | 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
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Date 25 July to 3 August 2023

N Rewie 2
1.6 ~15.45M -

12612462 | Report of photographs BH-M03 5



—
=]

Report of photographs

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number | 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023

12612462 | Report of photographs BH-M03 6



Report of photographs @

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number| 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023

12612462 | Report of photographs BH-M03 7



Report of photographs @

Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number| 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023

T RH-MOT JBex AR
Rl SOED
No RECOUER 2A.45 = 22.0m

12612462 | Report of photographs BH-M03 8



—
=]
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Site identification — BH-M03

Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
Job Number | 12612462 (NZTM 2000) 5923112.26 N
Client Auckland Council Location 250 Oaia Rd, Muriwai
Date 25 July to 3 August 2023
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Project AC Geo Panel — Waitakere Coordinates 1728010.05 E
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Site identification — BH-M03
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Report ID: GENERAL_LOG || Project: BH-M04_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M04
— Client  : Auckland Council Sheet ‘10of3
Site : 45 Domain Crescent, Muriwai 0881 Hole Length  :10.95m
I l Job Number: 12612462 Scale@ A4 :1:25
Commenced: 10/08/2023 Completed: 10/08/2023 Logged :JM
Easting: 1727699.87 Northing: 5923031.54 System: NZTM2000 Processed -JM
RL: 53 Datum: AUCKHT1946 Checked : JHS 24/08/23
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e :>< - | Completely weathered, brown, streaked orange-black, fine E i
B Tl x grained SANDSTONE; extremely weak. [AWHITU SAND 19| i
12 ~[\FORMATION]. v Vst L
=1 "_x— Silty CLAY; brown with orange, grey and orange-red streaks. - -1
1 ®_—=| 'Very stiff', moist, high plasticity. @ 100 - L
X (o] —
L 4= S — — L
{X— 5 e
19 “ .| Clayey SILT; grey with light grey streaks. 'Very stiff', moist, low EX L 3
L R plasticity. T I L
i ?<7" Clayey SILT; red. 'Very stiff', moist, low plasticity. [NIHOTUPU 5 sPT L — |
x ~ -| FORMATION] 23 _
- 4 _ 4/5 L -
X 6/6
1 R N=21 - R |
B 5 100 ]
L 1P B L
4K - I L
- gl — J—
= 24" f?_‘ Clayey SILT, some gravel; dark brown, mottled orange-grey. VSt-H L -2
1 [x— | 'Very stiff to hard', moist, low plasticity. Gravel, fine to medium, L L
| | & X+ subangular, siltstone. — ]
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4 Ik *-| medium, subangular, siltstone. z - -
L 1 kX — L
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=4 ke © ] ™
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Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: MAR 700
Groundwater not measured. :
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M04_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M04
— Client  : Auckland Council Sheet 120f3
Site : 45 Domain Crescent, Muriwai 0881 Hole Length  :10.95m
. ' Job Number: 12612462 Scale@ A4 :1:25
Commenced: 10/08/2023 Completed: 10/08/2023 Logged :JM
Easting: 1727699.87 Northing: 5923031.54 System: NZTM2000 Processed -JM
RL: 53 Datum: AUCKHT1946 Checked : JHS 24/08/23
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Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: MAR 700
Groundwater not measured. :
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M04_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M04
— Client  : Auckland Council Sheet :30f3
Site : 45 Domain Crescent, Muriwai 0881 Hole Length  :10.95m
. ' Job Number: 12612462 Scale@ A4 :1:25
Commenced: 10/08/2023 Completed: 10/08/2023 Logged :JM
Easting: 1727699.87 Northing: 5923031.54 System: NZTM2000 Processed -JM
RL: 53 Datum: AUCKHT1946 Checked : JHS 24/08/23
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Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: MAR 700

Groundwater not measured.
Shear Vane Id:

Refer to explanation sheets for abbreviation and symbols
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Report of photographs

Site identification — BH-M04

Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number | 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai
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Report of photographs

Site identification — BH-M04

Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number | 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai
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Report of photographs

Site identification — BH-M04

Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number | 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai
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Report of photographs
Site identification — BH-M04
Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number| 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai
H e Nlrl.r..l.r: J'I... n.f"ﬁ'i. Pﬂ 'I-qr = Ny 'J"r e i
T Avelloned G| DATE 3 “.ﬂ,ﬂ 26329
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DEFTH: -5 m to 10.95
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Report of photographs

Site identification — BH-MO04

Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number| 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai
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Report of photographs
Site identification — BH-M04

—
=]

Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number| 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai
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Report of photographs

Site identification — BH-M04

Project AC Geo Panel — Waitakere Coordinates 1727699.87 E
Job Number| 12612462 (NZTM 2000) 5923031.54 N
Client Auckland Council Location 45 Domain Crescent,
Date 10 August 2023 Muriwai

" PROJECT HAME: AC Gree Famel - Wi 1 Heve

neebeloegl Cosmen | DATE: g™ ﬁ"'ﬂ 2023
PROJECT No.i 12612462
BH - Mo< B Mo W T e 5

-~ - b
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ROREHCLE Mo

o~

—

~C ';'-'E'I'Et- Fanal = Wi 4& itgrg
DATE 4™ g 2029
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Report of photographs

Site identification — BH-M04 i
Project AC Geo Panel — Waitakere Coordinates 1727699.87 E

Job Number | 12612462 (NZTM 2000) 5923031.54 N

Client Auckland Council Location 45 Domain Crescent,

Date 10 August 2023 Muriwai

AL rEw Fﬁn al = ‘wigi HE Mgy
ERTT a 1 CHATE T
LENT: Baapklsngd Coegmer | CATE §9™" Pasg 2029

(R E F
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Report ID: GENERAL_LOG || Project: BH-M05_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO05
— Client  : Auckland Council Sheet t1of2
Site : 58 Domain Crescent, Muriwai 0881 Hole Length  :10.95m
I ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 18/07/2023 Completed: 18/07/2023 Logged : MK
Easting: 1727856.03 Northing: 5923234.43 System: NZTM2000 Processed : MK
RL: 63.5 Datum: AUCKHT1946 Checked : JHS 22/08/2023
£ s Sample .
Sz | 2 g 5 ~| s
Material Description % Y 5 (o _S E| B |5
_ 3 o €T | @ |£ 3 ~ €6 g
Ele °| & |gels s | £ |58 55 | TCR | 42| 88 |2
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
S B s 3 |S=|Eg| 2 | 3| 2 |S| 35 | R | 28 | §3 | &
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |= .
L ; ) ASPHALT L
| :d Sandy SILT with some clay; dark grey-black. 'Firm', moist, low | 2 F i
" 1z plasticity. Sand, fine. [FILL] = L
= =3 %\ Silty fine to coarse GRAVEL; dark grey. Moist. Gravel, — N o
| ] x| \sub-rounded to sub-angular, greywacke. St i
i x| Sandy SILT with some clay; brown-grey-orange. 'Stiff', moist, £ L
- g <" | low plasticity. Sand: fine to medium. [PALAEO-COLLUVIUM] -
19 Ix - 1
i ] X 1.10 Wood fragments up to 50 mm. C
L 4 x L
g 10 x F
— ~ . SPT — o
4 x 0/1 L
| | . ) 0/0 = |
p .X, N0i11 % 100 -
L = Sandy organic SILT; black. 'Stiff', moist, low plasticity. Sand, — L
- 1 | =~ |\fine to medium. s r
| 1| | CORELOSS 3 i
4L - -
e % 7| Sandy organic SILT; black. 'Stiff', moist, low plasticity. Sand, g M | 'St 3 57 L
1 <oy | fine to medium. o 3
] K < I
Jol X < L
3% » Silty fine to medium SAND; grey. Loose, moist. & L SPT ] -3
IR o il i
I P ol N @ 100 L
° 17 | Sandy organic SILT; grey-brown. 'Stiff', moist, low plasticity. 'St L
= 1 [xu; | Sand, fine to medium. -
B Jol X i
- 1”1* | Sandy SILT, some clay, minor organics; dark greyish brown. Vst o L
4 -:| 'Very stiff', moist, low plasticity. Sand, fine to medium. o 100 4
B 1 |x .| Organics, fibrous. C
.x -
8 = -
-1 Fine to medium SAND with some silt; grey. Loose, moist. L oy ] i
N 1 1.+ | [AWHITU SAND FORMATION] 22 = L
117+ 4.50-4.65 Light brown. Nog @ 100 L
| 59%[. 7| CORELOSS 8 0 s
Ry 5 " N
L 1° Fine to medium SAND with some silt; grey. Medium dense, ~ | ™M [mMD T L
1 moist. e 3
L 4 Z L
L7 z e °
] Q 5/6 = i
- 4 % N7=/725 % 100 -
m < -
I (%] I
] = L
I
L 4 < L
4 Z L
R E 100 L,
- B T -
L. sP1 - B
i s i
B : N6=/722 E 100 :
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level i
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Groundwater not measured. :
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols
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Project : AC Geo Panel - Waitakere Hole No. : BH-MO05
— Client  : Auckland Council Sheet 120f2
Site : 58 Domain Crescent, Muriwai 0881 Hole Length  :10.95m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 18/07/2023 Completed: 18/07/2023 Logged : MK
Easting: 1727856.03 Northing: 5923234.43 System: NZTM2000 Processed :MK
RL: 63.5 Datum: AUCKHT 1946 Checked - JHS 22/08/2023
= | e Sample
5|8 g — -
3| 8 |<% € g | 8
Material Description o 5 |35 5 |o _= E| 8 -
_ g‘ o c % - ° el o= £ =S g g
Ele °| & |gels o | |5 85 | TR | 2| g5 |2
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
= 2 s 3 | 5= g el 2 s |5 3 |8 35 | RQD | © o &8 *
- S |02 (2P| S| = | B:H2.] ® |.29:] == |=
B ] Fine to medium SAND with some silt; grey. Medium dense, 100 L
R moist. (continued from layer starting at 5.6m ) 3
. 8.40 - 9.25 Greenish grey. E, 100 B
i i} - [
Sy 8 o s
< 87 =
18k s 911 o 100 B
B 1°1* - | Silty fine SAND; grey. Medium dense, moist. x N=33 @ r
3 12E = - i
= 72| CORELOSS o - |- -
L 17[ -+ | Fine to medium SAND with some silt; grey. Moist. S m L
4o 22— — o
1715 % | Moderately weathered, grey SILTSTONE; very weak. E1 - = L
10 |x x % <] 86 -1
- 4 X X *
1 Ix x
- B L
o 47|: - : - | Moderately weathered, greenish grey, fine to medium grained §
= E SANDSTONE; extremely weak. ser -
| ] /11 —
] j21s o 100
M End of Hole @ 10.95m, Target Depth. B
1] s
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200

Groundwater not measured.
Shear Vane Id:

Report ID: GENERAL_LOG || Project: BH-M05_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Refer to explanation sheets for abbreviation and symbols




Report of photographs

Site identification — BH-MO05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number| 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai
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Report of photographs

Site identification — BH-MO05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number| 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai
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Report of photographs

Site identification — BH-M05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number | 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai

PROJECT MAME: AZ G, Fsuad - Wiki Mt
CLIENT Aq_.n:.;lﬂ&r-ﬂ'l Mr’ DATE: |4 .:;:1 If. “.?
SLE e, !'J:'::-r < ¥ 2

e

12612462 | Report of photographs BH-M05 3



Report of photographs @

Site identification — BH-M05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number| 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai

' . CUENT: fuacklong Gl DA /2 /23
PROKCT No.:_[2642462
I | BOREHOLE Mo, .-:‘:;H- o T 5 OX NB.t g

DEFTH:

|-.|3¢_.:'|-|F.:'5 rJ.nr—1:=g§Eh!—ﬁqh¢r¢_ L Dl “

=t
B N
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Report of photographs

Site identification — BH-MO05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number| 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai
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Report of photographs

Site identification — BH-M05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number | 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai

PROSCTMAME: ¢ S Fiisg! - Mididziatre EETT T
] — )

CLIBIT: @ iaiload Pt 0075 G/ /7
1K 5 T _FLE'J;_"TH""; = : :
BOREHGLE Hﬁufaf'l'_-_ i) ,:;-5

BEFTH; LA
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Report of photographs

Site identification — BH-M05

Project AC Geo Panel — Waitakere Coordinates 1727856.03 E
Job Number | 12612462 (NZTM 2000) 5923234.43 N
Client Auckland Council Location 58 Domain Crescent,
Date 18 July 2023 Muriwai

PROJEET MAME! i Gasn Flamel - Wiliaiairg - =
¥ " . » i -: NATE: £ -
CLIENT: fiaehtlond .:'n*n&."___ o i ﬁ'.r":"‘a' Vi |
PROJECT Mo.: (28 255eg

BOREHOLE NesfBHl= P25

FROJECT M.  [2 61209
HOLE Mo~ 25

12612462 | Report of photographs BH-M05 7



Report of photographs

Site identification — BH-MO05 i
Project AC Geo Panel — Waitakere Coordinates 1727856.03 E

Job Number | 12612462 (NZTM 2000) 5923234.43 N

Client Auckland Council Location 58 Domain Crescent,

Date 18 July 2023 Muriwai

PROJECT NAME: AF Gog il - Wi iGlogr
LIENT: Agecitiong il OATE /2 /2T

rhe: Réfadda SFT @ 0.5

e - I b e
OLE Moo :.g;_l-l o T = B0 M

P ‘fl_;m mEn .qu - m . o
' M gl _
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Report ID: GENERAL_LOG || Project: BH-M06_REV02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO06
— Client  : Auckland Council Sheet t10f6
Site : 128 Domain Crescent, Muriwai 0881 Hole Length  :40.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 20/07/2023 Completed: 21/07/2023 Logged :JM
Easting: 1728033.15 Northing: 5923293.53 System: NZTM2000 Processed -JM
RL: 89.5 Datum: AUCKHT1946 Checked - JHS
= | e Sample
< o )
2| E 2 s — c
. L |8 (<% £ g | 2
Material Description S| 5|35 5 o = £ g 5
_ o o |28 g |g] v £ £5 °
s |2 AEEHE olg| €[5 B8 | 2| £2 B
= < [ 2 |22 = £ =4 R S = [
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |= .
L I°} ] HYDROVAC. NO RECOVERY. AN |
10 O
Lol o | °
A alull
Tl : 0 — || T
Al = | F
g Jop : - — 1| F
17 ;| Sandy SILT with trace clay; light brown, streaked orange-grey. M| F 1?? L
o 1 |x— | 'Stiff to very stiff', moist, low plasticity. Sand, fine. [AWHITU 11 £ 100 . 3
B 1 Kk X -| SAND FORMATION]. N=4 * T i
24 g X - | o 2
L JI I g I - L
4 X = —_— I~
L 1| = L
B X - | ] -
& ] 2 100 -~ B
i __x- | L
- 4 X — |
B - x° ] 1 B
X — f—
- 4 E x - z i
3—o D SV@3i — — | — 3
| *71°[ | CORE LOSS 2 ure " LT
. < SPT =
1 s = 17 o 0 — | — r
- 4 R x 1”7 2 -
o 1 Q N1i14 - |
—  1°F < .| Sandy SILT with trace clay; grey, speckled black. Very stiffto { £ [ m [vstH 1 r
4 : ) - < r
| ] x_x hard, moist. Sand, fine to medium. 1) S
4 x = g _Z : I
| 4 X I o L[S}
| P 2 3 100 - PR
be - I
1 e L] L
L 1 Ik L
- 4 = | L
| 4 " SV@4.5m — I o
1k =] — |t
] k= o & 100 ] F
1F x- n L
X — N=3 — |
54 . L] =
L 1 k= 11— L
4 L X _ -
L 4 X ___ | ] -
dsl X o L
2 4% Silty fine to medium SAND; grey, streaked orange-red, L 3 100 — | — L
11 speckled black. Loose, moist. [PALAEO-COLLUVIUM] B 3
i 1 .| 5.40 - 5.85 Orange brown-grey. — |1 [
4 |0 ."| 5.455-10mm very weakly iron oxide cemented lamination. s L L
6 |<. | 5.80 5-10mm very weakly iron oxide cemented lamination. = seT — L e
- 4 . o} -
= = 3 & 100 — 1= T
- 4 . x 8 N=7 %] - L
o 1 kel 3 I L
S O < T
L J[x . E — — C
4. % Iy r
74 1% 2 100 — L,
i T .+ | Fine SAND with trace silt and fine gravel sized organic MD — i
= E - | fragments; light brown. Medium dense, moist. [AWHITU — | — 3
Bl ] SAND FORMATION] o i i
T 2;3 1| | [
| i 3/4 [ - — |
1 N5=/719 % 89 1| | L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level i
End of Hole @ 40.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject for future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M06_REV02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023
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Project : AC Geo Panel - Waitakere Hole No. : BH-MO06
— Client  : Auckland Council Sheet 120f6
Site : 128 Domain Crescent, Muriwai 0881 Hole Length  :40.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 20/07/2023 Completed: 21/07/2023 Logged :JM
Easting: 1728033.15 Northing: 5923293.53 System: NZTM2000 Processed -JM
RL: 89.5 Datum: AUCKHT1946 Checked - JHS
=| e Sample _
5|8 S
2[5 € g B $
Material Description 215|235 5 o = £ g 5
— 2| ° |23~ % [£] 3% = 5 [
E | °| 2 |8els s | £ |58 55 | TCR | 42| 88 |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | =
B 1] -7 ] Fine SAND with trace silt and fine gravel sized organic 100 T TTF
R - | fragments; light brown. Medium dense, moist. [AWHITU = 3
B b SAND FORMATION] (continued from layer starting at 7.1m ) | - 3
E _- ': 100 - :
<]
N I | ] -
L B _ L L
S 8 W gy
= 6/5 — T
i s ’\‘5_/5;1 & 100 L — K
L 5 ) H T
8 w — | -
LR a L
| z o4 L
<
- 4 %) — — L
4 2 . . L
L 4 I L T L
L] 2 <] 100 min -
R o} s - TJE L
I CORE LOSS i LT
11 -
o E 112 o 0 o r
4 N=5 " . _ -
| 1179%[* - | Silty fine SAND; orange-brown, streaked grey. Loose, moist. M L I I
1 [+ % [PALAEO-COLLUVIUM] — i
L 4. ” 11.05 - 11.10 Organic fragments 10-20mm in diameter. — | — L
i . - — L
L ¢ 100 1= [
1 x I L= R
[ ] x| 11.70-11.80 Light grey. — 71| F
i 12__ % 1 11.90 - 12.00 Organic fragments to 5mm. SPT — 1| __1
SR o - LT
| i X . :x Nzizs & 100 L L
IS — — |1
B ) . ) .X B -
R R =t
1. x — [
- a4 - . [ -
13- | G 100 - | L
I I s z I I
4 [x . 2 Pl -
| 11 % § . L
e Jepe o g spT - “|F
17 CORE LOSS i 1 miEEn"
S g 22 & 0 ot
] 3 N=7 » L — i
PN || G . — Tt
| 17%|>* - | Silty fine to medium SAND with 10-30 mm inclusions of silty M IR
11, x clay; light brown, streaked orange, speckled black. Moist. Clay, C K
L 40 | grey. 'Firm to stiff', moist, high plasticity. e L
4 R = L
O G 100 — | L
I I — R
- - .X . . . ] __ -
N LT
15648 ‘ — SPT — - — -1
- 1 CORE LOSS n N L
312 -
L] N3 & 0 iR
- 1¢[* 7| silty fine SAND; light brown, streaked orange, speckled black. M | MD LTl
B 1 [+ % Medium dense, moist. = e i
1 [* 7| 15.65 Orange brown. g 100 L] T
41 >< 15.70 10-20mm very weakly iron oxide cemented lamination. R -
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject for future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M06_REV02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO06
— Client  : Auckland Council Sheet :30f6
Site : 128 Domain Crescent, Muriwai 0881 Hole Length  :40.95m
. ' Job Number: 12612462 Scae@ A4 :1:40
Commenced: 20/07/2023 Completed: 21/07/2023 Logged :JM
Easting: 1728033.15 Northing: 5923293.53 System: NZTM2000 Processed -JM
RL: 89.5 Datum: AUCKHT 1946 Checked : JHS
£ s Sample .
S| 2 g 5 ~| s
Material Description % Y £ lo| & E| B |5
- 2| ° |28 |- g |2 3 £ g 3
- £l sl 2(8el5 | . |o|=| % |8 85 |ICR| 42| 8% |2
E £|% 8|8 |85|18e| 3 |2 (2|8 |5 25 |nn |88 2% |k
g &|6 28225 & |82 = |5].90 | w | 59| B2 |2 |
L 4 [x -] Silty fine SAND; light brown, streaked orange, speckled black. LT F
11 x Medium dense, moist. (continued from layer starting at 15.5m E 100 - 3
M R RN z — 4|
= —s S| — B -
12| Silty CLAY; grey, speckled and streaked orange-red speckles. L ﬂ | L
- 1717 . [ \'Firm’, moist, high plasticity. MD o E 93 - -
|1 e+ | Sityfine SAND with closely spaced thin interbeds of silty clay; | = N=TS 11
174 |- x| light grey mottled orange. Medium dense, moist. Clay, firm, = - L] 17
- 1 | - | moist, high plasticity. 2 I S
. -
I 8 I
o 1 x o inn L
= 4} x % E 100 — | | F
1 Ixc . E I . | L
RN N
4 [x". Ji i
18 2 —= SPT - N 18
- 4 |+ .| CORELOSS 11 — [
B 0/0 — I —
b B 11 o 0 L r
- 1] N=2 (2] -
= ‘_é < | Clayey SILT with minor sand with very closely spaced very thin M | F L i
| 1 x— | interbeds of sandy silt and trace fine gravel sized organic L] K
]k * - fragments; light grey, mottled orange. Firm, moist, low L L
1 L 7X _| plasticity. Sand, fine. [AWHITU SAND FORMATION] £ -
194 R <] 100 . 19
- B = T — ] -
o QR T
1 e L
L 1 Ik | L
o - X -
= RS SPT E— | |8F
{7 ;| CORELOSS - 0/0 [N v/ S
3 N 0/0 [ o
i : B Noioo % 0 LR :
" 50 | ] 20
P E E It
T g * bSOl | T
- -§ ’;_ Silty CLAY; grey-brown. 'Firm', moist, high plasticity. = | M [F 0[ ’Q L
| 1 |- x| Silty fine SAND; light grey, streaked orange. Dense, moist. 2 D D r
21 Ix . % SPT - DC:O 21
4., e 9/9 = h Q ar
o s 9/10 o 100 © o Myl
o 11 % = N=37 »n :O L5
8 T core oS 2 HE R
j© <k > - i
ALY : 22 |
4] z b A 3
IR A = JER N
22 4 ——— - - - e] 48 D Q )
- 41 » Silty fine SAND; light grey. Medium dense, moist. M | MD T o :O L
4 .o b~ -
L I VR o (P L
% ol -7 X - r
S -§ s g SI;T ] :)O = Q -
Y CORE LOSS 2 _ b E,O i
1| = 5 0 JESHER!
o - 23|t
28—8x .| Silty fine SAND; light grey. Loose to medium dense, wet. W |L-MD b A 2
- T o3 |t
IS AN
© i . — - L
4% Q 100 °O [E’O L
I N =ANE
Ik C:O L
I b C
il o[EP i 4
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.95m, Target Depth. Contractor: DCN Date | Time ReaSiTg HOLe Idepth
Coordinates and RLs are approximated from the local GIS viewer. Locations are TR (m 199)6 (m 9)21 =
subject for future survey. Equipment: TR 200 21/07/23) 0830 | 3.8 21.95
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M06_REV02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO06
— Client  : Auckland Council Sheet 140f 6
Site : 128 Domain Crescent, Muriwai 0881 Hole Length  :40.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 20/07/2023 Completed: 21/07/2023 Logged :JM
Easting: 1728033.15 Northing: 5923293.53 System: NZTM2000 Processed -JM
RL: 89.5 Datum: AUCKHT1946 Checked - JHS
= | e Sample
S| 8 S
2| £ 2 < B . c
. s e s | B [T@ € g € S
Material Description S| o |25 5 |of _= £ 8. | =
= 2| 0 |28 3 |€| 3= S| €5 |®
s AEREHE olz| €[5 35 = | 2| 2 |8
E g% 8|3 |25|8g| 3 |Z|2| B |5 S8 |om |28 25 |2
2 8|3 28225 & |82 | [2.495,| w [o9] B2 |2 |
L 4 [x - Silty fine SAND; light grey. Loose to medium dense, wet. A L
1k | (continued from layer starting at 23.0m ) s E 9% -
- b . N=11 r
g 3X — i
~ ¥ | CORELOSS C
25—- (E 0 -25
- B T -
2] sP1 - B
] z ?g I
| i o 3/4 £ 0 K
14 | l:( N=10 [2] -
18— Z — — i
| 268> . Silty fine SAND, light brown, locally orange brown. Moist. ofm %
I o L
X . p4
o z i [
18 I ke 2 g 100 L
4 1. % I -
L 4 el S L
I I C
274K ‘ — SPT — 27
- 1 CORE LOSS - 42 L
0/0 =
i 0/0 o 0 B
- 4 N=0 " -
L] . [
28— <} 20 28
- B T -
__ NI | Silty CLAY with trace organics; dark grey, streaked M | F 1 i
S 1 K —| brown-orange. 'Firm', maist, high plasticity. ser — T -
1 &k 25| [PALAEO-COLLUVIUM] < o0 - -
| 1B 3 113 o 0 - K
4 - S N=4 " I -
B __)(__ 3 -
294 P~ a I B )
i 1 B Q -1 [
1 B 2 L i
L 4 p o L
1 === 2 £ i
B ] k= g Q 65 — | L
1 s N
- R | Clayey SILT with trace sand; grey, streaked orange, speckled L C
308 p—7=) black. 'Firm', moist, low plasticity. Sand, fine. [AWHITU SAND ser T [-30
- 1 [~ [\FORMATION] e 72 = — |}
. ]| | CORELOSS NZ8 & 0 - —1 | [
@ el - z — — | F
- ‘_8 “— | Clayey SILT with trace sand; grey, streaked orange, speckled g M | F B C
| ] x_x black. 'Firm', moist, low plasticity. Sand, fine. = | K
1 Kk =- o — — i
- 1 [ | 30.80 Dark grey organic streaks. o E L
31 R_° Z 18] 100 — a1
| i == < T — — |
be - %)
B v E —_— -
L 1 k7 = — L
8 Jelk=C S T 1T
— = F Q SPT — I o
4{”I*. | CORE LOSS - 000 — i
. 0/0 =
r 1 B 0/0 o 0 — - r
1o N=0 (2] | -
1=k — — — -
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject for future survey. Equipment: TR 200
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Notes and Comments:

End of Hole @ 40.95m, Target Depth.
Coordinates and RLs are approximated from the local GIS viewer. Locations are
subject for future survey.

Project : AC Geo Panel - Waitakere Hole No. : BH-MO06
— Client  : Auckland Council Sheet :50f6
Site : 128 Domain Crescent, Muriwai 0881 Hole Length  :40.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 20/07/2023 Completed: 21/07/2023 Logged :JM
Easting: 1728033.15 Northing: 5923293.53 System: NZTM2000 Processed -JM
RL: 89.5 Datum: AUCKHT 1946 Checked : JHS
=| e Sample _
g g z- °\° —_ c
R € & g1 8
Material Description % s |35 5 o = £ Ec |3
- 2| o 28| Z (8 g £ S¢ 3
Ele 5| 2 (L3 olo| €[5 55 | TR | (2| 25 |2
E £13 8|2 (25|8e| 3 |22 8 (5| 55 |SR| 85| 25 |2
4 &g 5 |5s|Egl B 21§ 2 |8| Z5 |R® | 22 | 83 | &
€ o | o = ok |zZF| o | = Sl:ihgeg| (W) £ |2
L 1 ¥ | Sandy SILT; light grey, streaked light grey-brown. 'Firm’, moist, M1 100 L TITF
1 |x - low plasticity. Sand, fine. (continued from layer starting at R 3
-1 k¥ | 320m) — | [
~ 1 4 ': -
|5 1 g S 100 ] =
. * .)(. g I -
RS x N
X 'S
B I x g SPT ] — L2
| 33 i >< .x, (</£) 0/0 ] o
1B 2 o & 0 -t
| E < N=0 7] L
© T X 2 ] i
I ) Z — | L
4 X o — -
- B X N — —_ -
Jol X L
- 1°F%=| Silty CLAY with trace organics; dark grey-brown. 'Firm to stiff', 'F-St' E L L
344 (< —| moist, high plasticity. [PALAEO-COLLUVIUM] g Lo
T ] R — | [
. = I—
g ] e = S0 ] - 4 F
L 1 R S 00 - r
oy 3 oo [ 100 F—
12 a N=0 2] - F
L 1°[*< | Clayey SILT with minor organics; grey, mottled brown. 'Soft', o|w|ss L
36— | wet, low plasticity. g I I B
S —1}
- 1 Ix - g — — -
i — [ L — L
3 ol © . 5 100 L 1L
Eh :__ Silty CLAY; dark grey-brown. 'Firm', moist, high plasticity. M | F T R L
- 1" 7% J\[AWHITU SAND FORMATION] L 3
1 [ | Clayey SILT with trace sand; light grey, streaked dark F— | [
369X grey-brown. 'Firm', moist, low plasticity. Sand, fine. SPT I — | 36
R CORE LOSS 5 - 1|t
1 416 o 0 — I
- 4 N=17 [2) —_— -
- 18 - | silty fine SAND; light grey, streaked orange brown. Medium M | MD - —1 T
B 1 [+ % dense, moist. — | [
X . ——
1 [ -] 36.80 - 38.20 Orange streaks inclined 50-60°. = — 7| }
a7 % . o 100 r— 37
| 1} I |
{ b S L
SR I o S — 1| [
LI N < sPT — — L
11 2 i — |
L 4w s 414 5 0 B
4 | - x % N=15 [2) — -
- B .X . N . (% — -
e 2 — |
4 I I L L
S B z — |1t
5 1> E I I
— _- g . . .)( g 100 :
| 1k T
i X - 38.80 Orange brown and grey. I L
39 |- x seT — e -39
13" silty fine to medium SAND; brown, speckled black. Dense, D o = % 1t
- 1 1. moist. N=34 7] L] L
o b x -
18 41 x — _ L
1 e . — — | |
B 11 x G 100 — r
T 8 . . E — ] B
E X . o -
a w0
Inclination: Vertical Orientation: Ground Water Level

Report ID: GENERAL_LOG || Project: BH-M06_REV02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Refer to explanation sheets for abbreviation and symbols

Contractor: DCN
Equipment: TR 200
Shear Vane Id: GEO902

Date | Time

Reading Hole depth
(mbgl) (mbgl)




Project : AC Geo Panel - Waitakere Hole No. : BH-MO06
— Client  : Auckland Council Sheet 160f 6
Site : 128 Domain Crescent, Muriwai 0881 Hole Length  :40.95m
. ' Job Number: 12612462 Scale @ A4 :1:40
Commenced: 20/07/2023 Completed: 21/07/2023 Logged :JM
Easting: 1728033.15 Northing: 5923293.53 System: NZTM2000 Processed :JM
RL: 89.5 Datum: AUCKHT 1946 Checked . JHS
= | e Sample
S| 8 S
2| £ 2 < B . c
. s e s | B [T@ € g € S
Material Description 2| o |35 2 |of = £ 8 5
_ o o |28 g |g] v £ £5 °
- AEEHE oz | €[5 55 | = | 2| B2 |8
= = 1 2 |22 = < |£ <4 SCR 95 = I
- S |[o2 (2P| S| = | 322, @ |.29:] == |= .
L J [* -] Silty fine to medium SAND; brown, speckled black. Dense, L ITE
11 x moist. (continued from layer starting at 39.1m ) E 100 PR 3
L I L
2 o[- X * — 11|
- sk - SPT — -
ERE CORE LOSS - - 6/7 — — [
8/9 —
- T 1112 o 0 - B
g N=40 2] — — -
41 End of Hole @ 40.95m, Target Depth. -
o i L
e -
5 N
o N
o i L
4] L
o i L
e N
ER N
46 L6
o i L
A L7
o i L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level -
End of Hole @ 40.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject for future survey. Equipment: TR 200 24/07/23| 08:45 21.26 40.95

Shear Vane Id: GEO902

Report ID: GENERAL_LOG || Project: BH-M06_REV02_MK.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Refer to explanation sheets for abbreviation and symbols




BH-MO06 - Muriwal

Lockable flash Toby Box

END CAP \
om /

04m

—@—

(N

Well compacted cold mix bitumen with a
100 mm gravel base — no cement. Pack in
around toby.

20 —20.5m bgl

Bentonite Plug
0.4 mbgl - 20 m bgl

\32 mm blank PVC

ml blinding sand

(w)
E|\{e¥4 %NOW

Walton Park Gravel
Pack

3 m screen in 4 m gravel
(0.5 m gravel below and above screen)

Screen 21 - 27 m bgl

Slotted 32 mm PVC

27.5m bgl : =
7 -
\ 28.0 m bgl /////ﬁ/ Blinding sand
«—1—— Bentonite Plug (1 m minimum)
40.95 m bg| R Bottom of Borehole 40.95 m

NOT TO SCALE
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

12612462 | Report of photographs BH-M06 1
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

12612462 | Report of photographs BH-M06 2



Report of photographs

Site identification — BH-M06 i
Project AC Geo Panel — Waitakere Coordinates 1728033.15 E

Job Number | 12612462 (NZTM 2000) 5923293.53 N

Client Auckland Council Location 128 Domain Crescent,

Date 20 to 21 July 2023 Muriwai

OIECT NAME: AF = L7 \ -
ICLT NAME: A Swee Hanel - Wwaidd kare

Ln
_ N

e

TR
- ::::|.|.|.|.||:r||||_.|.._|l---l|.|.|.|:|.|-.|.|.|:|1---I-::l1-l-l=--I""-.I-H'I.l—'l-l'-I

S e
gimidmmser |

12612462 | Report of photographs BH-M06 3
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

ECT MAME: Af Hhen .1;:1 el
A AR T e L Tt |
CIECT Mo 17gvdeg
DLE No B - Mog

11.855 mi-ta

H E N H

%ﬁl .

nol

-

b

=

-

Hi.
)
[

i
-
b
&

AfLiuEhE
My Bagrem
1= #l
1

12612462 | Report of photographs BH-M06 4
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

PROJECT NAME: Ar e 14

:
E

o

4
=
1
a

12612462 | Report of photographs BH-M06 5



Report of photographs
Site identification — BH-M06

Coordinates 1728033.15 E

Project AC Geo Panel — Waitakere

Job Number| 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

19.05

m- o

)
en SN A

=2 : II‘-.. : .
E' E?E'LI-'\._-"E"-I' ‘“"-.. .,.-" . ; - 'I

12612462 | Report of photographs BH-M06
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

12612462 | Report of photographs BH-M06 7



Report of photographs @

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number| 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

Al Geo }':I‘.hu'_-l =

12612462 | Report of photographs BH-M06 8



Report of photographs
Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number| 12612462 (NZTM 2000) 5923293.53 N
128 Domain Crescent,

Client Auckland Council Location
Date 20 to 21 July 2023 Muriwai

----- FE: Aag

' Il CLIENT:  Syg bl amer Loierwi]
| ' BOREHELE Ne B = MO §

CEFTH 31.40 i L

S
e = N W W 3 EEEE S

e PEN RS

;
g 1l
£

I.'

£l

12612462 | Report of photographs BH-M06 9
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

| — THOMECT FAMES Ar. e Wi ks
LIENT!  der o - Cotard DATE! 218 Ts 2c23
RERIECT M. -

|
BECOEERTOILE fn.

DEFTH

12612462 | Report of photographs BH-M06 10



Report of photographs

Site identification — BH-MO0G6

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

CLIENT; Ig o bl el _Lipires
PROIECT Mo,

BOREHOLE Mo.: ELu- Mo é Bl Mot
~ DEPTH; 3995 i 40.95

— L) LN
EEEEN _ s EEEN

11

12612462 | Report of photographs BH-M06 11
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

B ——

=L AL Gieo ‘F‘:El.ni'r = "rt.-mJ-‘r.; kars

HECT MAME: AL Beo Fangl - Waitd kane

m s zers

CREENT: Pkl e Coew] DATE: Jo

PROJECT Woy;

T 4P 4. £ [
g ahr 1L L R

—

12612462 | Report of photographs BH-M06 12
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

CUBNT: - Akl aned . Coivnci] DATE: 36 Ty 2223

R 1 iy -

PROJECT NAME: Ar Fase 'pqngl' At e
_-'T'-:lE"_J_T: _-11.::.!:_1. oyl Lered | DATE: 2% T"**.I' i ]
12éz4c2
BOREACLE No.: BH = Mo § B0 Né: ST 3.5 B

DEFTH

12612462 | Report of photographs BH-M06 13



Report of photographs
Site identification — BH-MO06

—
=]

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number| 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

T I, ST R
PROJECT NAME: Af Gme Fimel - Waitd kae
CLIBMT: Aupkia~d Lorvd] DIATE: 2™ Rty 2628
PROJECT Mo p2Ed4£4

BH- Mo ¢ B o

u S el i
PROJECT NAME: AC Bieo Fanel - Waid
DATE: Jn'™ T...L,. P

CLIEMT!  Sigbl s . Citteenct]
PROJECT Mo g7 24e2
BOREHOLE No.: . BH- Mo &

CEFTH:

12612462 | Report of photographs BH-M06 14
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

T NAME: Al Bpeo Haned
Skl gt - Covref |
1TEZ24E2

BH- HMog

CPTLR RO A
B e T B

12612462 | Report of photographs BH-M06 15
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Report of photographs

Site identification — BH-M06

Project AC Geo Panel — Waitakere Coordinates 1728033.15 E
Job Number | 12612462 (NZTM 2000) 5923293.53 N
Client Auckland Council Location 128 Domain Crescent,
Date 20 to 21 July 2023 Muriwai

12612462 | Report of photographs BH-M06 16



Report ID: GENERAL_LOG || Project: BH-M07.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO7
— Client  : Auckland Council Sheet t10f6
Site : 265 Motutara Road, Muriwai 0881 Hole Length  :40.64m
. l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 10/07/2023 Completed: 12/07/2023 Logged LA, MK
Easting: 1728235.26 Northing: 5923652.39 System: NZTM2000 Processed :MK
RL: 52 Datum: AUCKHT 1946 Checked : JHS
=| e Sample
S| e 9
HE AR e & e | &
Material Description S| 5|38 5 |0 S E| % _
—_ 2| ° |2 S| 3 12 3 £ Ec 5
Ele 3|2 |8el3 o | 2 |5 €5 | TR | 2| g5 |3
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
- 3 |55|58| 2 |2|%5| 2 || 55 |RO| 32| 5% |
E o |6 = |0 |zP| o o= | " [Z:4%:] @ D¢ £ | = .
1° B ASPHALT o B )D gl
| NN o ) RS
p HYDROVAC. NO RECOVERY 390[ 5 :( SF
- 11 z 0 — | | [
e o — | b
] SPT S - -
- J . 0/0 -
] B oo = — | }
I ] Nog1 @ 0 7 L
= 2‘_ <R % : Organic SILT with some sand and minor roots; dark brown. M | 'St R _‘2
N IRV 'Stiff', moist, low plasticity. Sand, fine to medium. i
1 x| [PALAEO-COLLUVIUM] L L
1k z i 2 100 - B
i IRE=—"{ Clayey SILT with some sand; grey. 'Soft’, wet, low plasticity. w S - L
- 11 [ \Sand, fine. - — || |
2 5]V, |\Silty fine to medium SAND; grey. Wet. Vst - < L3 L,
E -:| Sandy SILT; light orange brown. 'Very stiff', wet, Low plasticity. ot - (b 3
B 1 | > | Sand, fine. s g 67 >° 3|
. - 2 .)( . N=6 (%] /o) -
B[+ | Highly weathered, orange brown, fine to medium grained - — Bl s COl | L
- {7]* .- \SANDSTONE; very weak. W )o[ JQ I
L 1 || Siltyfine to medium SAND; orange brown. Loose to medium = ° i
- 1 [ | dense, wet. 2 OO L
N 4 l—— 3 8 100 o(lP Ls
4 [* .- | Siltyfine to coarse SAND with trace gravel; light to dark grey, J|m [ v D Q L
o 1 1. x streaked brown-orange, mottled brown-grey. Very loose, moist. 8 OC 3
i 10> . Gravel, fine to coarse, sub-angular to sub-rounded. 9 °° E p i
4107 e — L
e g s D, bW |t
117 00 b 0 o CO | T
- 4 [x . N=0 @) 0[ b L
R O 3 F
55 e ) -
I N R — 1= [
4 =" = i
L 1. x 7 L
4 b 3 100 Fo |k
- B g . . .x — - -
AR i
R I = L
Fooe- [x .- SPT — | e
4 | - x on |
c o oA - —
L Tolx . N1L24 & 100 | — i
L 1°[x - | Silty fine to medium SAND; orange. Loose, moist. [AWHITU L - L
4 [ -7 *| SAND FORMATION] 1 — 1| F
L 1. 2 I
1. x ) —
- B S = -
] < “Hl T
I ¥ 3 76 IR EE
" ke 2 ° SO | [
| dgl .t x % OE :\Q i
1~[-.-"| CORE LOSS z o i
_-2 2 - L | DC W) B
L 171% % | Highly weathered, light grey-brown SILTSTONE; extremely I a4 o(P L
115 % 3 4/5 - D Q i
weak. < 10/11 o 2 100 (=3
- g § § N=30 n I C O -
3 T Ix x L p 2 b L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.64m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: Tr-200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols
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Report ID: GENERAL_LOG || Project: BH-M07.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023
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Project : AC Geo Panel - Waitakere Hole No. : BH-MO7
— Client  : Auckland Council Sheet 120f6
Site : 265 Motutara Road, Muriwai 0881 Hole Length  :40.64m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 10/07/2023 Completed: 12/07/2023 Logged LA, MK
Easting: 1728235.26 Northing: 5923652.39 System: NZTM2000 Processed :MK
RL: 52 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
S| 8 S
3% (<3 T F = | 8
Material Description S| 5|35 5 |o _= E| B |5
_ 3 o €T | ° |£ 3 ~ €6 g
_ £l 3l e |Sel3 olo| |5 85 | TR | 2| 25 |2
E £ |% 8|2 |25|8g| 3 |S|2| 8 |5 55 | SR | 88| 25 |8
S Blg 3 |53(58| & |2|8|2 (8| &85 |R®|35.| 88 |&
o | o s |ox|z2F| o= Sliiieze| (W £ |2
To[X X TOO b i
L 1%1* | Highly weathered, orange brown, fine to medium grained o] ’Q L
1 SANDSTONE; extremely weak. D, -
E E 100 9% p -
L . I o -
] z b 1 | F
| 4 T (=] |
~ ] Co| |
= — SPT S oM Pp o
- % — | T
L 4 = L
] Nl & 100 L
| L [ coreLoss B T
C g 0 |
i - s - — | B
- 471 Silty fine SAND; dark greenish grey. Medium dense to dense, M |MD-D g?; — L
RE moist. 919 & 100 — r
L 4 Ix” N=31 2 - -
o e | NS
L Jo o [ P L
18k —— . . L b 1< | [
1=F Silty fine to medium SAND; dark orange brown. Moist. B} - = © i
] CORE LOSS 2 5 53 GOl | [
| i o T o[ P L
I E z g b | F
A 3 S QO | [
E o 12qei— — : : a SPT o [: P -
41> Silty fine to medium SAND; dark orange brown. Medium =z | ™M |MD 22 D Q L
L. " < 313 [ [=}
= 11 dense, moist. I 5/5 o 67 Q 3
4 Ix” 2 N=16 n J [ D -
| 4. I ° P L
T g b | E
1 OO L
| 4 % 0[ b L
o 10 E It
® 13 |y - G 100 © L
B . . T || 1 -
T ] e Ol
i ] x . SPT — R B
- 4 . 5/5 — — L
. 6/6 -
I NZ2s & 100 L | L
~ 147°[~ 7| CORELOSS -1 — | [
- _-é Highly weathered, dark orange brown, fine to medium grained g E 62 . B
B 15T SANDSTONE; extremely weak. BN I m Lo [
10 Fine to medium SAND with some silt; orange brown. Moist. — 3
M CORE LOSS ] o ] b 1O | [
S 5 y 0 (P | T
18, N=12 * :)o N L
1% Silty fine to medium SAND; light grey. Medium dense, moist. M | MD — LSOl | L
B 1 - 5’[ JQ B
L 1] o 100 o i
s 1o - DCr ;D i
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.64m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: Tr-200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M07.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO7
— Client  : Auckland Council Sheet :30f6
Site : 265 Motutara Road, Muriwai 0881 Hole Length  :40.64m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 10/07/2023 Completed: 12/07/2023 Logged :LA MK
Easting: 1728235.26 Northing: 5923652.39 System: NZTM2000 Processed :MK
RL: 52 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
5|8 g c
3| 8 |<% € g £ &
Material Description S| 5|35 5 o _S £ | §. |
- 2| ° |28 |- 2 |8 g £ g 3
Ele 3| e (Sel3 olo| |5 85 | TR | 2| 25 |2
E g% 8| 2 |82|28.| 2 2le| 5 || ES|SCR | 82 | 3% |5
S & ¢ 3 |55|5g 3 g 5| 2 (5| 55 |Ro| 28| 53 |8
o | o s |ox|z2F| o= Sliiiere| (W £ |2 ©
1 1% -] Silty fine to medium SAND; orange brown. Medium dense, b~ N i
= E X moist. (continued from layer starting at 15.9m ) E 100 ° [ 3
i ‘ a )O Q L
: I
L 4 X L
] ~ 1 - OCE O | L
L 4 . ol P L
] X o & 100 b QT
- B . N=20 0 C -
o Jofo ol |
= 174¢[. [ CORE LOSS aflp -7
117 E 38 - L
o {2k 5 I I i
N - | Silty fine to medium SAND; orange brown. Medium dense, M | MD Ji L
X H
o 1 | moist. — |— 3
13 _ :x SPT ] . 18
i . 33 L
| ] . 5/6 - Fo i
1 N2 & 0 — ||t
| 7¥[-.7| CORELOSS LT
B 18[x .| Silty fine to medium SAND; orange brown. Medium dense, M | MD e r
o A x 2 = L] F
18 _ | moist. g 76 19
j -| 18.90 - 19.40 Brownish grey. T eI | [
| i X o[ JQ |
1h i [
1p, 5 W Sl
B i RS E 6/6 = )0[ Q i
] . g 710 a 100 7o "
- 4 . ¥ N=29 C -
o - X 8 o [ D L
- — o ol| P I-20
] . % D 1 F
17 x g OO L
- 12 X E = P L
I8~ core Loss s S 48 )Z)[ |+
- 4 < -
1] LCIOl | |
I | _— Ji JQ I
2 4% - | Silty fine to medium SAND; orange brown. Medium dense, M | MD SPT S (=4 o1
1 [ ¥ moist i -
- ‘ ' o i — 1| F
15 o || oo = | F
| 8[| CORE LOSS I I
4% - | Silty fine to medium SAND; orange brown. Medium dense to M |MD-D Ji L
S | dense, moist. _ —— |}
& — % <] 76 . |22
B : . T | -
R — | T
i —- :X SPT —— | 7 .
- 4 . 3/5 - — L
i . 6/7 [ | ] |
- B 'x‘ N9=/%1 % 100 1 -
23 X ] b1 | 2
L i % o[ P L
R . 7| 23.20 - 24.50 Dark reddish brown. Z)o Q L
. . . [ C -
_ X 5 100 o O L
- 4 e T o[ P L
1% D, N
L 1k OO | I
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level .
End of Hole @ 40.64m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbg) | (mbgh)
subject to future survey. Equipment: Tr-200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M07.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO7
— Client  : Auckland Council Sheet 140f 6
Site : 265 Motutara Road, Muriwai 0881 Hole Length  :40.64m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 10/07/2023 Completed: 12/07/2023 Logged LA, MK
Easting: 1728235.26 Northing: 5923652.39 System: NZTM2000 Processed : MK
RL: 52 Datum: AUCKHT1946 Checked - JHS
= | e Sample
S| 8 S
3|8 [<% T s =1 &
Material Description e | 5 |35 5 |g| _= E| Bc |3
- 2l ¢ 5|~ g |g| 3% > | 58 |2
= £ 31518205 | =« |o|3g| 2|8 =8 |IR| 2| 88 |2
E £ | & 6| B |2€|2e| 3 £12| % |E] E5 | SCR | 88 5% | 5
5 B|& S |53|58 & |5|8| 2 (8 &5 |R%P| 85| B2 |35
o | o s |ox|z2F| o= Sliiiere| (W £ | = [
4 ¢ -] Siltyfine to medium SAND; orange brown. Medium dense to ” P B L
o 1 [+ | dense, moaist. (continued from layer starting at 21.6m ) o g 100 °E J -
1> N=30 (2 )O -
C ] — O | [
X . f
L Tsb x 24.50 - 24.70 Fine sand. )0[ JQ :
L 4%~ ~'| CORE LOSS o OC O | [
_ £ 57 i i
=254 | g a o5
B 18> 7- T Silty fine to medium SAND; orange brown. Moist. M - C
| 11, x 25.20 - 25.30 Carbonaceous inclusions. — | K
ot seT - r o L
- %> - | Silty fine to medium SAND; reddish orange brown. Dense, D A — | L
11, X moist. ’\110_/1110 E 100 a1 r
R 1 1.y 25.50 - 25.67 Carbonaceous fragments to 10 mm. ) ]k
= 26 x . . L] 26
I " | T
4 I'x .0 —_ | — L
o 1 [+ X 26.33 -26.47 Very closely spaced iron oxide stained £ 100 L -
7 [x .| laminations at 20-30°. g L1l
I RIS [ i
I VRS aiRER:
4. ] L
I o7 ' L SPT — b 27
1 7 - o Sl
P e, 5 100 b T
R S — bSOl | L
- 4 " % Q OE P -
o : 1<
e < o [
C 1 g _ ol |
IS g [x . i o) 100 b B
28 % - a g 0[: Q 28
I ) z )OC [
e g S0l |
h .x - I -
I : I . IEANEN:
1o 12 £ 100 SOl | T
B 117X N=38 7] °E b |
S 50 > - ] =4 Q 2o
4 |- | 29.00 - 30.00 Very closely spaced, orange brown laminations L L
L x| at 1530, ) F
- " . * .)( | ] -
4 .x . . . I': B L -
L 1 g 100 AT
4 =< . — — -
L I L — L
& 5o x < x ST — I I
o T 6/8 = - i
11 NER o =T
- B 'x * . ‘ 0 -
- | . . .X — - -
L L Lk
- B ) . : .>< -
5 5] [ = T
= o3 [ X Q 100 - [ a1
- i Highly weathered, orange brown, fine to medium grained - - B — | — L
E SANDSTONE; extremely weak. ser — i -
2 1 Recovered as; 1620 oy 2 100 C 1] F
| ] Silty SAND. Very dense, moist. for S 2 1] i
& 1 e 100 == [
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.64m, Target Depth. Contractor: DCN Date | Time Rea;!iTg HOLe Idepth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: Tr-200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M07.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO7
— Client  : Auckland Council Sheet :50f6
Site : 265 Motutara Road, Muriwai 0881 Hole Length  :40.64m
I l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 10/07/2023 Completed: 12/07/2023 Logged LA, MK
Easting: 1728235.26 Northing: 5923652.39 System: NZTM2000 Processed :MK
RL: 52 Datum: AUCKHT 1946 Checked : JHS
=| e Sample
S| 8 S
2| E 2 < — c
. s e T| B |- c g € o
Material Description L o |35 5 o = £ g 5
- 2| o |288|_ z |8 52 El fs |2
E | e 5| 2 (8e|5 - | ¥ |5 B | TCR| .2 | 8% |2
E g% Sl 22218, 2 |2|3| 5 || E2|seR |35 | 52 |3
= 2 s 3 |5 g g el 2 s |5 3 |8 & RQD | © & &8 ®
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |=
4 = Tt L
| 1al- T |
| :g . Silty fine to medium SAND; dark reddish orange brown. Very M | VD i
11 dense, moist. E N
[ 1 5 100 C
L ] x : 32.69 - 32.82 Carbonaceous fragments to 10 mm. i
= 33—- 2 SPT — i -—33
p Completely weathered, dark orange brown, distinctly bedded, - 102 L
= E fine to coarse SANDSTONE; extremely weak; very thinly 12/12 & 0 N
1 bedded at 40-45°. N2 @ 3 I
B ] 33.35 - 33.40 Iron staining. cone) — B
G CORE LOSS B i
P E 52 Lo
ol T L
B 1®|::+| Completely weathered, brown, streaked red-orange, fine to C
| 10 medium grained SANDSTONE; extremely weak. K
I sPT - -
B 1 |- s - r
4l o 0 -
- T L for1255/r6nm * L
40 N> 50 I K
~ e (solid
— 35— |[... cone) 35
L 10 z L
L © =
| 4 | ": 100 i
1 z g -
Tl 2 L
p ... < -
| 1 < i
Ll x
e 7| 2 i
T 2 1o = e
e < 24126 o 0
r :m e (g fo’{‘6>55rr‘1)m « || :
L {°[% - | Fine to medium SAND with some silt; dark orange brown. Very | E [ m | vD (eoid L
= |- dense, moist. =z -
L 4 I < L
IR I - i
PO 5 100 L
= 374 | . T a7
4 I'x -
L 1. i
E SPT -
- 11>, 37.50 ~20 mm layer of fine to medium, sub-angular, dark red B & 0 L
E iron stained, sandstone gravel. a0 -
- 4 % (solid -
« 4 . cone) |
~ 388 - - - | s
i Highly weathered, dark reddish brown, mottled dark - L
- R grey-orange brown, fine to medium grained SANDSTONE; E 3
b extremely weak. o 100 r
L J g L
2 _— z B
7] o :
24126 =
_ T for 65mm o 0 B
B N>50 (%] -
4 (solid |
| cone) F— |
1 5 100 i
L J g L
o AR %0
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 40.64m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgl)
subject to future survey. Equipment: Tr-200 12/07/23| 08:30 0.2 3345
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M07.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Notes and Comments:

End of Hole @ 40.64m, Target Depth.
Coordinates and RLs are approximated from the local GIS viewer. Locations are
subject to future survey.

Project : AC Geo Panel - Waitakere Hole No. : BH-MO7
— Client  : Auckland Council Sheet :60f6
Site : 265 Motutara Road, Muriwai 0881 Hole Length  :40.64m
I l Job Number: 12612462 Scale@ A4 :1:40
Commenced: 10/07/2023 Completed: 12/07/2023 Logged 1 LA, MK
Easting: 1728235.26 Northing: 5923652.39 System: NZTM2000 Processed : MK
RL: 52 Datum: AUCKHT1946 Checked - JHS
= | e Sample
g -,9_, 2> g — c
. . T8 |<% c S g1 &
Material Description 215 |85 5 o = £ Ec |3
—_ 2| ° |23~ 3 12 3 £ Ec 5
E | e 5| 2 (8e|5 - | ¥ |5 B | TCR| .2 | 8% |2
E g% 8|2 (82|8.| 5 | 2|2 5 |E| E5 | k|25 | 55 |5
S 8| @ 3 |59|5g 2 2 | 5| 2 |8| 25 |R® | 28 | §F | &
 a| & = o |z@P| o= | " [Z:4%:] @ D:| £ | = ©
1 1-++ | Highly weathered, dark grey, fine to medium grained L L
- R SANDSTONE; extremely weak. (continued from layer starting £ 100 3
L at 39.8m) : z i
~ SPT — o
- j 25/25 5 0 L
for 60mm —
| ] End of Hole @ 40.64m, Target Depth. \ Tseré) / i
= a1 "
E —- -—42
| _- -—43
o 45 L
I~ _- -—45
) _- -—46
il _- -—47
Inclination: Vertical Orientation: Ground Water Level -

Refer to explanation sheets for abbreviation and symbols

Contractor: DCN
Equipment: Tr-200
Shear Vane Id:

Date

Time

Hole depth
(mbgl)

12/07/23

14:.00

40.635




BH-MO7 - Muriwal

Lockable flush Toby Box

END CAP \
o /

Well compacted cold mix bitumen — no
cement. Pack gravel in around toby

Bentonite Plug

Alternating 2.0 m of gravel backfill and 2.0
m of bentonite
Between 3.0 —29.0 m bgl

Bentonite

— Minimum 3.0 m thick

| Blindingsand 0.5 m

Walton Park Gravel
Pack

6 m screen in 7 m gravel

04m E
0.4-3.0 m bgl -
bentonite
%
32 mm blank PVC —
\\\.
i
32-32.5m bgl -
blinding sand
L 7 =
/ T 32.5m byl /A /:;
@) :
P
_|
=3
32 <
o)
N f
©) :
Z b
i : \

39.5 m bal

\ ‘L 40.5 m bgl

(0.5 m gravel below and above screen)
Screen 33 - 39.0 m bgl

Slotted 32 mm PVC

| __—Blindingsand 1.0 m

Bottom of Borehole

NOT TO SCALE
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

L
PROIECT NAME: Ar

CLIENT @ eqch
LE n-: BH-M07 _Ii_r.ll.":_-'-n-l'.'-..
v Lo 5.34

L

PROIECT Mo,

12612462 | Report of photographs BH-M07 1
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

f BOREHDLE No.: BH-MO7
o, 2y 'n IR

(2}
@ B
O~
)
m‘-‘
I
&
ol\

12612462 | Report of photographs BH-M07 2



Report of photographs

Site identification — BH-MO07 i
Project AC Geo Panel — Waitakere Coordinates 1728235.26 E

Job Number | 12612462 (NZTM 2000) 5923652.39 N

Client Auckland Council Location 265 Motutara Road,

Date 10 to 12 July 2023 Muriwai

it - AC Grae Famgl = Waalt5l g

CLIENT: Auachlind Gyl DATEqI0/ 3+ /27
- r 1 -

GHD PROJECT No.: [2&

5

o BRI A

i |

_,_
|
|

52 | , _

12

12612462 | Report of photographs BH-M07 3
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PROJECT NAME: AL Gpia Famal — Waldglupns
= pateE: 1113
12612962

PROJECT Mo,

BOEE H L E NG,

HEA r 5 - |
'I|| ' 16.24 m -

- P

12612462 | Report of photographs BH-M07 4
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

12612462 | Report of photographs BH-M07 5
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PROJECT M&ME: "I-.. Grae Fasgl - Gl LT
. DATE: [ |',.I':g_ /2
(26 2FLD
BOREHOLE No.: R1LM A3 BOX Mo.!
CERTH laac m ta 22 L 2

= = Hm.....m....m

A E_-EL’UI-EQ} /

—

ho RecoviEpd

—

s~ 2éb

12612462 | Report of photographs BH-M07 6
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

BATE: 1V 1At =

7

12612462 | Report of photographs BH-M07 7



Report of photographs @

Site identification — BH-MOQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

F-Eh ||F i | HI'I.HI[ Mg & "'n':. gl — W T e
|_|_|r Hl Auchlang G BATE: I ”:}':'3‘-?
Pm_nE{T" Ma.: (2612964
BOREHOLE No.: ;‘4 M :,'.!
3

IrF ™ m
]

SPT @ 28.5

5-6-7-8-11-12
N =238

12612462 | Report of photographs BH-M07 8
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PROJECT NAME: AC Grao Pangl - Wildjilcere

CLIENT: Aucilang Cowneil DATE: |23/ i"‘:r'

GH D PROJECT No.: (2612962

: LE N r1 H-Mp2 BOX No;
DEFTH: %D & m ko

12612462 | Report of photographs BH-M07 9
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PRCIECT MAME: 2. 2 " R
- i Nawgl - Waiddloe e

GEIENT! 8o Mlan s G DATE: [ >
Fuy re7 L5
PROJECT Now: (2812969

BOREHOLE No.: P H32

DEFTH: 24 16 g

12612462 | Report of photographs BH-M07 10



Report of photographs

Site identification — BH-MO07

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PROJECT NAME: B¢ Grae Fisrgl = Witidilogis 3

e el r
L I“‘f'l'-. o e ML (enncil! DATE: Eg_i,f.!' r'd ._:

12612462 | Report of photographs BH-M07 11



Report of photographs
Site identification — BH-MQ7

—
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Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PROJECT NAME: Ac Greo Fangl - Wiaiia e
CLIENT: Bpchland (ool

PROJECT MNo.: [26129€2

BOREHOLE No.: [3H: Mo § BO¥ No

PROJECT -4_.-1r_~!L' AC Gran Flamgl — Wl il o
. DATE: ‘it

BOREHOLE No.: |

ST

12612462 | Report of photographs BH-M07 12



Report of photographs

Site identification — BH-M07 H
Project AC Geo Panel — Waitakere Coordinates 1728235.26 E

Job Number| 12612462 (NZTM 2000) 5923652.39 N

Client Auckland Council Location 265 Motutara Road,

Date 10 to 12 July 2023 Muriwai

PREBIECT NAME: A¢ G Pluugl = Waldahgat — s
CHERT Audiland et OTE 5 i Sons
STy ST M. [T

R N0 RO = spr@7.s
B BOREHOLE No.: [ rio ® BOX Mo.:

=EPTH:!

CLIENT: i:l.-_,;,.-_l.ﬂp.a.d I'J.'I-'I..fr_';! DATE: '.;!h .TE.L-‘:‘- :'-':"—-.'-‘_ﬂ
PROIECT Mo 212962 p

SPT@ 9.0
BOREHOLE Mo.: [ mod BOX Mo,

DEFTHE m-1g

12612462 | Report of photographs BH-M07 13



Report of photographs @

Site identification — BH-MOQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

- _ DATE: 7 Jud-So25
SPT@ 10.5

'“EEEE:_T MAME: Ag & Plaegd - Wit igh, Bar I
CUIBNT B bl S| DATE: g~ .ﬂ]:d; ]ﬂlll

Y hh':_ 14612962 SPT @ 12.0
BOREHOLENO B M

DEPTH:

12612462 | Report of photographs BH-M07 14
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

| (CUENT: Audand Guagl - BATE.  11/07/23
G H D PROJECT Mo (2E12sar o - SPT @ 13.5
T BOREHOLE Mo.:. BH-MO7 B M

'J PROJECT NAME: A¢ Crmw Fanel - H-W-lﬁl;en-;_ o
'i

DEFTH SR

12612462 | Report of photographs BH-M07 15



Report of photographs
Site identification — BH-MQ7

—
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Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

12612462 | Report of photographs BH-M07 16



Report of photographs
Site identification — BH-M07

—
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Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

PRBIECT NAME: Ac & o i
L Apacltlaad Caeie
{26 I246%

Ol A

-

12612462 | Report of photographs BH-M07 17
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Report of photographs

Site identification — BH-MQ7

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

" PROTECT NAMES A ‘": ¢ Fiwg! — Wakglee =
= = i -'::f_-rtﬂ;l':-., =
UtV Auslondion __ONE: |1/3/23
oroiee (2612962 W1 @ FF
o.: BH-MAH2 BOX Mo

- P U'm

PROJECT NAME: AC Grgo Flunel - Wil g

CLIENT: Aucllang Gunct - DATE |1/3-/232
4Pl =285

12612462 | Report of photographs BH-M07 18
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Report of photographs

Site identification — BH-M07

Project AC Geo Panel — Waitakere Coordinates 1728235.26 E
Job Number| 12612462 (NZTM 2000) 5923652.39 N
Client Auckland Council Location 265 Motutara Road,
Date 10 to 12 July 2023 Muriwai

12612462 | Report of photographs BH-M07 19



Report ID: GENERAL_LOG || Project: BH-M08.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO08
— Client  : Auckland Council Sheet t1of2
Site : 217 Motutara Rd, Muriwai 0881 Hole Length  :10.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 7/07/2023 Completed: 7/07/2023 Logged :JM
Easting: 1728392.17 Northing: 5923798.19 System: NZTM2000 Processed -JM
RL: 63 Datum: AUCKHT 1946 Checked : JHS
= | e Sample
g '09-' 2> g — c
. . T8 |<% € & g1 8
Material Description 21 s |35 5 |of _= £ 8. | =
z Sl o |53~ % |E| BF = £ | ¢
= £ = 2 g 3 2ls = o | B § gl 55 | TCR 3 2 g5 |2
E £|% 8|2 |e5\8e| F |5(2| 8|5 Sk R |28 23 |B
g &|6 28225 & |82 | = 590 | w | 57| 22 |2 |
1%t | HYDROVAC - NO RECOVERY b~/ OL) L
- 4 | N Qo -
L ] [ )O D< i
107 QO | |
| i o \@ |
1 > 0 Lo | |
s 15 OO | |
R T I B o[ \° 1
I o |
IR QO |}
1 B AN L
ke - - - SPT T D DQ -
- 4 [C7x | Silty fine to medium SAND with pockets of organics to 25 mm; M | VS o0 =/ L
1 [x— | grey, mottled light grey. Very loose, moist. 00 & 0 p Q O I
B 1 K X -| [PALAEO-COLLUVIUM] N=0 % o o< i
E 24 _)(’ | >O D -
X O
JI N - QOO L
. 4 B < o o L
I NV Lo | [
4 k= o 100 QO L
o 1 = o [\° r
S S %QDQ I
8 ] [ | 285-3.15 Grey-green. ovasm A OO ,
18— sPt - D | T
B :"‘ ks Silty fine to medium SAND,; light grey, mottled orange. Loose, L n o 100 OQD i
B ] X moist. e oY O3 i
1 =" S N=9 — o MN\e i
L i X mE )O D< L
I N o g QO | [
@ 1 ® o \° |
Lk 00| | T
4. 4 L
L o | N
= 7 |- 4.55-4.65Medium dense. 3| [ | - PR | f
| 4 1. X 8 L N4=/514 % 100 )O D< r
@ ERES o -
ER MDY 3 _— 00| | L
1 I < i
R & Lo | |
I W ) o0 | [
4. X 3 100 oMo L
Tl o | |
C 1k 29|
|5 64 | . X SPT — il[%il\ -6
J k0 110 =TT L
L - x - x| 6.10-7.20 Dark brown, speckled black. 1o e 0 :ﬁmlz L
I Y P n ? =TH | [
| ¢/ -] Siltyfine to medium SAND; dark grey-green, speckled black. MD =l=I1NNs
1 [+ % Medium dense, moist. E=lI=RE:
| IR . Emzl_ i
8 I b ".| 6.85-7.05 Brown, speckled black-light grey, streaked ® 100 l:m: L,
7 .| green-orange. © :lm—||_ C
-] <. 7.20-7.30 Light grey, speckled black. ==IlR!
1 | .| 7.30-8.05 Brown, speckled black-light grey, streaked |Eﬂ—|5 3
4 %" SPT I 77— o
| ] «| green-orange. " =l= L
1 .7 7.55-7.65 Reddish orange, speckled black. 33 = |:ﬂ'|: i
X . 5/7 o 100 Mgl Ml |
L 117 N=18 7] :lmﬁl— L
8 1 Ix . — —[ll= i
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Toid | (MeieP®
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Groundwater not measured.
Shear Vane Id: GEO902
Refer to explanation sheets for abbreviation and symbols




Report ID: GENERAL_LOG || Project: BH-M08.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-MO08
— Client : Auckland Council Sheet “20f 2
Site : 217 Motutara Rd, Muriwai 0881 Hole Length  :10.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 7/07/2023 Completed: 7/07/2023 Logged :JM
Easting: 1728392.17 Northing: 5923798.19 System: NZTM2000 Processed :JM
RL: 63 Datum: AUCKHT1946 Checked - JHS
2] s Sample .
= X
2152 Sl & =
_ Material Description £15 |z 5 5l 2 g S |3
Ele AERERE o | 2|5 85 | IR | 2| £5 |8
E 5|5 Sl 3 (82|8,] 5 |2|28| 5 |8 E5|scR| 85| 3% |3
T g8 s 3 |S=|Eg| 2 | 3| 2 |S| 35 | R | 28 | §3 | &
- S |[o2 (2P| S| = |, B[22, @ |.29:] == |=
4 [x -] Silty fine to medium SAND; dark grey-green, speckled black. ® Tgm': i
= 1 | -. | Medium dense, moist. (continued from layer starting at 6.5m ) :| | |:|— -
1 [*.- | 8.05-8.70 Orange brown, speckled black-light grey. T:]TF 3
B 1 .| 8.25-8.35 Indistinctly, very thinly bedded at 5-15° o 76 _m_— B
X . I —
| :;f x| Silty CLAY; light grey, streaked orange-brown. 'Stiff', moist, 'St Imgf i
1|+ [\high plasticity. e | L
® oot CORE LOSS T — I | e
g . " " - s| M |MD 212 ] |
l Jal Silty fine to medium SAND; orange-brown, speckled black-light | S 57 = T:m: L
S ; " S 8/9 o 100 o —
171% - [\grey. Medium dense, moist. 3 N=29 2 —| | |—| 3
12l Silty fine to medium SAND; light grey; distinctly, very thinly 2 — IE_E r
| Jg|., [\bedded at 20-30° Medium dense, moist. 9 S | L
12[< - 'NCORE LOSS g [wm [wo == | [
; 10 Silty fine to medium SAND; light grey; distinctly, very thinly g 8 E -_[m_l_ i
18 104 |*.° | bedded at 20-30° Medium dense, moist. %: 5 83 _m_lz Lo
4 . I | | |— |
T 5 == | |
11 N T |
o 1 [x- J T: = -
- 1k AN AL
I N2l % 0 == i
S L i I
- 1 End of Hole @ 10.95m, Target Depth. "
5 4o L2
2 45 Lis
2 4] L
£ 15 Lis
s i -16
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time R’::g;)g (F::Legsepth

Coordinates and RLs are approximated from the local GIS viewer. Locations are
subject to future survey.
Groundwater not measured.

Refer to explanation sheets for abbreviation and symbols

Equipment: TR 200
Shear Vane Id: GEO902
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Report of photographs

Site identification — BH-M08

Project AC Geo Panel — Waitakere Coordinates 1728367.96 E
Job Number | 12612462 (NZTM 2000) 5923777.42 N
Client Auckland Council Location 217 Motutara Road,
Date 7 July 2023 Muriwai
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12612462 | Report of photographs BH-M08 1



Report of photographs
Site identification — BH-M08 i

1728367.96 E

Coordinates

Project AC Geo Panel — Waitakere

Job Number | 12612462 (NZTM 2000) 5923777.42 N
Client Auckland Council Location 217 Motutara Road,
Date 7 July 2023 Muriwai
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12612462 | Report of photographs BH-M08 2



Report of photographs

Site identification — BH-M08 i
Project AC Geo Panel — Waitakere Coordinates 1728367.96 E

Job Number | 12612462 (NZTM 2000) 5923777.42 N

Client Auckland Council Location 217 Motutara Road,

Date 7 July 2023 Muriwai

BOREHOLE No.: [BH-
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12612462 | Report of photographs BH-M08 3



Report of photographs
Site identification — BH-M08

Coordinates 1728367.96 E

(NZTM 2000) 5923777.42 N
217 Motutara Road,
Muriwai

Project AC Geo Panel — Waitakere
Job Number | 12612462

Client Auckland Council Location
Date 7 July 2023

PROJECT MAME: B Grgn Pangl - b L L =
CLIENT: Auchlend Guuesl DATE ?#. ﬁlj o33

FROIECT Mo (26 12942

I: BOREHOLE ko, 'EH i _r-1::_E-
e A . PP
LbmFm T HEEEN | |

. 2 e .

a0y Mo SPMER an,

T MAME: h: 'L:.:Tm r:.tﬂ.f = ‘*"Irﬁh_{rf
LIENT: A ucklond Gl DATE: 7™ Jrey 2033
12612462 .

I_Jll.l . l""l'.':'i' E

S0 Mot AT o Bhes

12612462 | Report of photographs BH-M08 4



Report of photographs
Site identification — BH-M08

Project AC Geo Panel — Waitakere Coordinates 1728367.96 E

Job Number | 12612462 (NZTM 2000) 5923777.42 N

Client Auckland Council Location 217 Motutara Road,
Date 7 July 2023 Muriwai

y — e A 'ﬁ Flasmgl - "] i g e
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12612462 | Report of photographs BH-M08 5



Report ID: GENERAL_LOG || Project: BH-M09.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Project : AC Geo Panel - Waitakere Hole No. : BH-M09
— Client  : Auckland Council Sheet t1of2
Site : 140 Motutara Road, Muriwai 0881 Hole Length  :10.95m
. ' Job Number: 12612462 Scale@ A4 :1:40
Commenced: 13/07/2023 Completed: 13/07/2023 Logged : MK
Easting: 1728448.77 Northing: 5923911.2 System: NZTM2000 Processed :MK
RL: 72.5 Datum: Checked : JHS 23/08/2023
=| e Sample
S| 8 S
21 E |(_2 < o ~ | 5
Material Description % 5 |38 5 |o .S E| B |5
P 2| ° |23~ £ (8 g £ Ec 5
E | e s | 2825 ol | |5 S5 | TR | 2| 8% |2
E £ | £ 8|3 |88|2q| 3 £le| % |El ES|SCR| 8% | 35 | &
S & ¢ 3 |55|5g 3 g 5| 2 (5| 55 |Ro| 28| 53 |8
o | o s |ox|z2F| o= Sliiiere| (W £ |2 0
P Silty fine SAND; orange brown. Moist. [FILL] M L
4 = D 1 -
- 49 E (=] (=] |
~ 15 Sandy fine to medium GRAVEL; grey. Moist. Gravel, pO I o L
= E sub-rounded to sub-angular. Sand, fine. L -
N ] HYDROVAC. NO RECOVERY. S I i
i T 0 | 7 L
i — |k
I~ —-2 —— S| e C L] % :
4 [* .- | Siltyfine to medium SAND, minor clay; dark orange brown, M | VL 1??: S
o 1 [+ | mottled black-grey. Very loose, moist. [AWHITU SAND 11 £ 100 L] F
10, » FORMATION] N=3 * i i
| 29°[~ | CORELOSS | P
g 1B o __ __ I
I~ 170, - | Silty fine to medium SAND, minor clay; dark orange brown, M| L o 52 | - i
| 11, x mottled black-grey. Loose, moist. — K
DN
IR (N S
34 [x . SPT — — | — -3
| i © % 212 ol
e = ~ zg £ 100 _— _— S
- 470 » Silty fine to medium SAND; dark orange brown. Loose, moist. NZl0 2 1™ st
LIS S — Ry
1. % — L
B 1 Ix . 3 100 | 3
L ] X — | |
4-< . — ] s
L 4 CORE LOSS E | - 3
B .; = L [ | I~
B e 8 g ° — || L
3 49— % SPT e - -
1 <. | Siltyfine to medium SAND; dark orange brown. Loose, moist. | & | m | L i — | — L
L 1l it 55 & 100 - r
4 [ . % N=10 n N L
- 1 1. X (</() L | -
Lo ko 2 —5 | F
] g . . .X f a0 -
| 1 E || 1 i
11 % L] r
e ) E 100 — | L
J « g L L
B 1 Ix E R i
B 11 % N _ i
. B N — —
6 [x .- s 97 | - N
L 4 | - S 212 L
] x © 212 - — | — L
i 1 &2 a 100 i
© 4 [." X R RS i
X — Sl b
1. x A i
RS b O] | [
- 4 X - o P -
74 = <] 100 D C ] E
B 11 % Z © i
] >< L SIS L
- 417 7.20 - 9.63 With moderately widely spaced 100-200 mm ° [:’ L
2 1 I« extremely weakly cemented beds. 30 . Q 3
s y Sz ] =S
I e 2 a o3 | f
4 . . .>< N=10 " 100 ) 1 q -
11 (o= N
e - .ol L
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN Date | Time |Reading | Hole depth
Coordinates and RLs are approximated from the local GIS viewer. Locations are (mbgh | (mbgh)
subject to future survey. Equipment: TR 200
Shear Vane Id:
Refer to explanation sheets for abbreviation and symbols




Shear Vane Id:

Report ID: GENERAL_LOG || Project: BH-M09.GPJ || Library: GHD - NZGD.GLB || Date: 25 August 2023

Refer to explanation sheets for abbreviation and symbols

Project : AC Geo Panel - Waitakere Hole No. : BH-M09
— Client  : Auckland Council Sheet 120f2
Site : 140 Motutara Road, Muriwai 0881 Hole Length  :10.95m
. l Job Number: 12612462 Scale @ A4 :1:40
Commenced: 13/07/2023 Completed: 13/07/2023 Logged : MK
Easting: 1728448.77 Northing: 5923911.2 System: NZTM2000 Processed :MK
RL: 72.5 Datum: Checked - JHS 23/08/2023
= | e Sample
S| 8 S
A Sl s - s
_ Material Description S| g 35 ;::: ol L= g Ec |5
s |2 AEEHE oz | E (5 55 | = | 2| B2 |8
= = 1y 2 |22 = LS <4 SCR 95 = »
- S |02 (2P| S| = | B:H2.] ® |.29:] == |=
L] [* -7 silty fine to medium SAND; dark orange brown. Loose, moist. 100 L
11 " (continued from layer starting at 4.5m ) 3
L I L
11 % L
S N E, 100 C
- B i . : 'x -
4 I'x 7.0 L
L 4. x L
J 1.7 z —
I N o 5 °
117X g 212 — i
| 1> 2 Nl @ & o
R 1. x 0 L
R S o — L
- 8 ~. < z || -
B 1% Highly weathered, dark orange brown, fine to medium grained ‘g 3
] SANDSTONE; extremely weak. '% E i
10 = o 2 100 L,
g 1°[* | Siltyfine to coarse SAND; dark orange brown. Medium dense, M | MD ot ]
4 1. >< moist. 22
I A o 5 100
4 . .X N6=23 "
| 1™
M End of Hole @ 10.95m, Target Depth. B
1] s
Notes and Comments: Inclination: Vertical Orientation: Ground Water Level
End of Hole @ 10.95m, Target Depth. Contractor: DCN e R e
Coordinates and RLs are approximated from the local GIS viewer. Locations are . (mbgh | (mbgh)
subject o future survey. Equipment: TR 200 1riorisd 1415 | 827 | doss
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BH-MOQ09 - Muriwal

Lockable flush Toby Box

END CAP \
om /

Well compacted gravel — no cement.

04m I| — Packin gravel around toby.
— Bentonite Plug
6.2-6.7 m bgl 0.4 m bgl - 6.2 m bgl

blinding sand M
T 32 mm blank PVC
s
6.7 m bgl

7.2 m bgl

| Walton Park Gravel
Pack

3 m screen in 4 m gravel
(0.5 m gravel below and above screen)
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(w)
3INOZ ONIYOLINOW

———  Slotted 32 mm PVC
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10.7.m bgl | Blindingsand 0.3 m

\ y10.95 m bgl W e— DBottom of Borehole

NOT TO SCALE




Report of photographs @

Site identification — BH-M09

Project AC Geo Panel — Waitakere Coordinates 1728448.77 E
Job Number| 12612462 (NZTM 2000) 5923911.20 N
Client Auckland Council Location 140 Motutara Road,
Date 17 July 2023 Muriwai
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DEFTH .0 m b 1.5
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PROIECT NAME: 27 Bea |
CLIENT: '4§ e Mlga !

12612462 | Report of photographs BH-M09 1



Report of photographs
Site identification — BH-M09
Project AC Geo Panel — Waitakere Coordinates 1728448.77 E
Job Number | 12612462 (NZTM 2000) 5923911.20 N
Client Auckland Council Location 140 Motutara Road,
Date 17 July 2023 Muriwai
— PROJECT NAMES 5 S Frmal ~ lida bl me I3

CLIENT: A yodilnadt fomes] BATE: |2/ 27

PROJECT Noul [26T2een

PORE HE |.| ] E“"FL;"; £ BRI P, 2

12612462 | Report of photographs BH-M09 2



Report of photographs

Site identification — BH-M09

Project AC Geo Panel — Waitakere Coordinates 1728448.77 E
Job Number | 12612462 (NZTM 2000) 5923911.20 N
Client Auckland Council Location 140 Motutara Road,
Date 17 July 2023 Muriwai

CLIENRT
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BORFHDILFE Ko

i
#
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12612462 | Report of photographs BH-M09 3
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Report of photographs

Site identification — BH-MQ9

Project AC Geo Panel — Waitakere Coordinates 1728448.77 E
Job Number | 12612462 (NZTM 2000) 5923911.20 N
Client Auckland Council Location 140 Motutara Road,
Date 17 July 2023 Muriwai

PEOIECT NAME: 5 :.::'I'-'-‘.-:- Famal = Waiigialre
- L[ | . 7 F
CLIENT. A acitla V" G i OETE |¥ I_’ .r { ¥
PROJECT NoT [2E&fFgeg
“HIDLE Mo ; B"+F {:_,--r.
peeTH: ALK S m to

12612462 | Report of photographs BH-M09 4



Report of photographs @

Site identification — BH-M09

Project AC Geo Panel — Waitakere Coordinates 1728448.77 E
Job Number| 12612462 (NZTM 2000) 5923911.20 N
Client Auckland Council Location 140 Motutara Road,
Date 17 July 2023 Muriwai

BH-M 09
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Report of photographs

Site identification — BH-M09

Project AC Geo Panel — Waitakere Coordinates 1728448.77 E
Job Number | 12612462 (NZTM 2000) 5923911.20 N
Client Auckland Council Location 140 Motutara Road,
Date 17 July 2023 Muriwai

PROJECT NAME: A Guns Pl
CLIENT: qﬂ.b.,.;lc.iu.qp' L'nw:'-f ;
PROJECT No.: (2642959

 BOREHOLE G- BH-M ’C-"] ""‘“

DEPTH: m-te

PROJECT NAME: % Gron Famel ~"WilldsLare
CLIENT: @ oMl Compcit! rur'r.-_ |;.‘|r
PROJECT Nol: (264749 —  4PT @ ."i‘ 5

. 'B'H.F" l'q1 BOX Mo,:

mto

12612462 | Report of photographs BH-M09 6
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Laboratory Test Results



Babbage Geotechnical Laboratory
Level 4

‘ . 68 Beach Road P O Box 2027
Auckland 1010 New Zealand

Telephone 64-9-367 4954

Babbage Geotechnical Laboratory E-mail wec@babbage.co.nz
Please reply to: W.E. Campton Page 1 of 3
GHD Limited Job Number: 63532#L

PO Box 6543 BGL Registration Number: 2806
Wellesley Street Checked by: WEC

Auckland 1141

d
Attention: METTE van LITH 227 September 2023

ATTERBERG LIMITS TESTING

Dear Mette,

Re: WAITAKERE LHRA — MURIWAI GROUND INVESTIGATION

Your Reference:
Report Number: 63532#L/AL Waitakere LHRA

The following report presents the results of Atterberg Limits testing at BGL of a soil sample delivered to this
laboratory during August 2023. Test results are summarised below, with page 3 showing where the sample
plots on the Unified Soil Classification System (Casagrande) Chart. Test standards used were:

Water Content: NZS4402:1986:Test 2.1

Liquid Limit: NZS4402:1986:Test 2.2

Plastic Limit: NZS4402:1986:Test 2.3

Plasticity Index: NZS4402:1986:Test 2.4
Borehole | Sample Depth (m) Water Liqu?d Plgst-ic Plasticity
Number Number Content (%) Limit Limit Index

BH-MO01 S1 13.50 - 13.95 29.0 25 ¢ 14 ¢ 11 e

€ = The soil fraction passing a 425um sieve was used for the liquid limit and plastic limit tests.

The whole soil was used for the water content test (the soil was in a natural state), and the soil fraction passing
a 0.425mm sieve was used for the liquid limit and plastic limit tests. The soil was wet up and dried where
required for the liquid limit and plastic limit tests.

As per the reporting requirements of NZS4402: 1986: Test 2.1: water content is reported to two significant
figures for values below 10%, and to three significant figures for values of 10% or greater. Test 2.2: liquid limit
and test 2.3: plastic limit are reported to the nearest whole number.

200046144 022 Muriwai Ground Investigation Limits Report.docx
BGL is an operating division of Babbage Consultants Limited



Job Number: 63532#L
. ‘ 227 September 2023
Page 2 of 3

Babbage Gecotechnical Laboratory

Please note that the test results relate only to the sample as-received, and relate only to the sample under
test.

Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of this
report please contact the person authorising this report below at your convenience.

REDY
yo ey

Yours faithfully, All tests reported herein have

been performed in accordance
l“‘ with the laboratory’s scope of
accreditation. This report may

Justin Franklin

A
. o & not be reproduced except in
Key,TeChmcal Person ":s. ,.F full & with written approval
Assistant Laboratory Manager Ay aF from BGL.
Babbage Geotechnical Laboratory @ Lan0
hNE 126
|

200046144 022 Muriwai Ground Investigation Limits Report.docx
BGL is an operating division of Babbage Consultants Limited



22/09/2023

BGL we

Babbage Geotechnical

Job Number:|63532#L Sheet 1 of 1 Page 3 of 3
Reg. Number:|2806 Version No: 7
Report No: [63532#L/AL Waitakere LHRA Version Date: July 2022

WAITAKERE LHRA - MURIWAI GROUND

Project:
Laboratory INVESTIGATION
DETERMINATION OF THE LIQUID LIMIT, PLASTIC Tested By: JL August 2023
LIMIT & THE PLASTICITY INDEX Compiled By: JF 10/08/2023
Test Methods: NZS4402: 1986: Test 2.2, Test 2.3 and Test 2.4 Checked By: JF 10/08/2023
SUMMARY OF TESTING

Borehole Sample L . .. | Plasticity | Soil Classification Based on

Number Number e () Hig e | (s i Index USCS Chart Below

BH-MO1 s1 13.50 - 13.95 25 14 11 cL

The chart below & soil classification terminology is taken from ASTM D2487-17 ¢! "Standard Practice for Classification of Soils for
Engineering Purposes (Unified Soil Classification System)", April 2020, & is based on the classification scheme developed by A.
Casagrande in the 1940's (Casagrande, A., 1948: Classification and identification of soil. Transactions of the American Society of Civil
Engineers, v. 113, p. 901-930). The chart below & the soil classification given in the table above are included for your information only,
and are not included in the IANZ endorsement for this report.

100

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) PLASTICITY (CASAGRANDE) CHART

80

A - I|_INE

/

~

-

~

60

v
x
a
z CH or OH
>
G 40 7
2
1]
5 / MH or OH
= CL-ML or
20
CL or OL / |
u / I
— ML ar OL |
0
0 20 40 60 80 100 120 140
LIQUID LIMIT

= BH-M01/S1/13.50 - 13.95m

160

CL = CLAY, low plasticity ('lean’ clay)

OL = ORGANIC CLAY or ORGANIC SILT, low liquid limit

ML = SILT, low liquid limit
CL - ML = SILTY CLAY

CHART LEGEND

CH = CLAY, high plasticity (‘fat' clay)
OH = ORGANIC CLAY or ORGANIC SILT, high liquid limit
MH = SILT, high liquid limit (‘elastic silt)

Muriwai Ground Investigation LIMITS.xIsx



Babbage Geotechnical Laboratory
Level 4

‘ . 68 Beach Road P O Box 2027
Auckland 1010 New Zealand

T Y P - Telephone 64-9-367 4954
Babbage Geotechnical Laboratory E-mail wec@babbage.co.nz
Please reply to: W.E. Campton Page 1 of 16
GHD Limited Job Number: 63532#L
PO Box 6543 BGL Registration Number: 2806
Wellesley Street Checked by: WEC

Auckland 1141

th
Attention: METTE van LITH 25" September 2023

WET SIEVE PARTICLE-SIZE DISTRIBUTION TESTING

Dear Mette,

Re: WAITAKERE LHRA — MURIWAI GROUND INVESTIGATION

Your Reference:
Report Number: 63532#L/AL Waitakere LHRA

The following report presents the results of wet sieve particle-size distribution testing at BGL of soil samples

delivered to this laboratory during August & September 2023. Test results are summarised below, with the
following pages showing graphs and detailed results.

Test standards used were:

Water Content: NZS4402:1986:Test 2.1
Wet Sieve Test: NZS4402:1986:Test 2.8.1
Fraction of Sample (% of Dry Mass)
Number | Nomber | () SRAVEL | saNp | Eradrions
(< 0.06mm)

BH-M01 S3 43.50 - 43.80 0 98 2
BH-MO05 S1 6.45 — 6.65 0 93 7
BH-M07 S1 4.20-4.50 1 78 21
BH-MO07 S2 29.70 — 30.00 0 92 8
BH-M08 S1 3.45-3.70 0 82 18
BH-M08 S3 10.20 — 10.50 0 80 20
BH-M09 S1 5.70 - 6.00 0 98 2

Please note that the results table immediately above with the various particle-size fractions is included for your
information only, and is not included in the IANZ endorsement for this report.

200046145 022 Muriwai Ground Investigation Wet Sieve Report.docx
BGL is an operating division of Babbage Consultants Limited



Job Number: 63532#L
* . 25" September 2023
Page 2 of 16

Babbage Gecotechnical Laboratory

Fraction of Sample (% of Dry Mass)
M | o | o o | swo | SIS
(< 0.06mm)
BH-MO01 D4 76.15 - 76.50 0 97 3
BH-M02 D14 63.95 — 64.25 0 95 5
BH-MO03 D10 76.00 — 76.30 0 94 6
BH-MO06 D1 26.00 — 26.30 0 85 15
BH-MO07 D3 36.90 — 37.20 0 93 7
BH-M09 D2 8.70-9.00 0 97 3

Please note that the results table immediately above with the various particle-size fractions is included for your
information only, and is not included in the IANZ endorsement for this report.

As per the reporting requirements of NZS4402: 1986: Test 2.1: water content is reported to two significant
figures for values below 10%, and to three significant figures for values of 10% or greater. Test 2.8.1: wet
sieve, the percentages passing the sieves are reported to nearest 1%.

The wet sieve method used by BGL is a slight variation of the 2.8.1 test standard. Itis, in our opinion, a more
accurate method as it does not rely on an assumed total dry mass determined from water content testing of
sub-samples, but actually determines & uses the exact total dry mass (opinion not IANZ endorsed).

The following departures from the test standard occurred ;

* The total dry mass of the entire sieved sample was determined, and was not calculated by using two
water content sub-samples as in the standard.

» A detergent was used to deflocculate the sample rather than a sodium hexametaphosphate/sodium
carbonate dispersing agent solution.

* The recovery of the wet fines (i.e. the silt & clay passing the 63um wash sieve) for determining the
percentage of silt & clay was omitted (as per 2.8.1 Note 7), therefore the percentage passing the 63um
was obtained by difference. A 10% hydrochloric acid flocculating agent was therefore not used.

200046145 022 Muriwai Ground Investigation Wet Sieve Report.docx
BGL is an operating division of Babbage Consultants Limited
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Please note that the test results relate only to the samples as-received, and relate only to the samples under
test.

Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of this
report please contact the person authorising this report below at your convenience.

REDY
yo ey

Yours faithfully, All tests reported herein have

been performed in accordance
l“‘ with the laboratory’s scope of
accreditation. This report may

Justin Franklin

A
. o & not be reproduced except in
Key,TeChmcal Person ":s. ,.F full & with written approval
Assistant Laboratory Manager Ay aF from BGL.
Babbage Geotechnical Laboratory @ Lan0
hNE 126
|
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Babbage Geotechnical Project: WAITAKERE LHRA - MURIWAI
it | GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 11-Aug-23
WET SIEVE Compiled By: L 11-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23

BH: BH-M0O1 Sample No: S3

22.1 % (material < 37.5mm)

Depth: 43.50 - 43.80m Water Content:

TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then

washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.

SIEVE ANALYSIS (% of dry mass)

TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
1.18 100 (Coarse) 60 - 20mm 0
0.600 95 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.425 73 (Fine) 6 - 2mm 0
0.300 34
0.212 11 (Coarse) 2.0 -0.6mm 5
0.150 6 SAND: (Medium) 0.6 - 0.2mm 84 98 %
0.090 4 (Fine) 0.2 - 0.06mm 9
0.063 2
SILT & CLAY FRACTIONS: <0.06mm | 2 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.

WET SIEVE PARTICLE-SIZE DISTRIBUTION
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Babbage Geotechnical Project: WAITAKERE LHRA - MURIWAI
b | GROUND INVESTIGATION

PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 11-Aug-23
WET SIEVE Compiled By: JiL 11-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23

BH: BH-M05 Sample No: S1

Depth: 6.45 - 6.65m Water Content: 27.7 % (material < 37.5mm)

TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then

washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.

SIEVE ANALYSIS (% of dry mass)

TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
1.18 100 (Coarse) 60 - 20mm 0
0.600 99 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.425 93 (Fine) 6 - 2mm 0
0.300 80
0.212 55 (Coarse) 2.0-0.6mm 1
0.150 22 SAND: (Medium) 0.6 - 0.2mm 50 93 %
0.090 9 (Fine) 0.2 - 0.06mm 42
0.063 7
SILT & CLAY FRACTIONS: <0.06mm | 7 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.

WET SIEVE PARTICLE-SIZE DISTRIBUTION
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Babbage Geotechnical Project: WAITAKERE LHRA - MURIWAI
e it | GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 14-Aug-23
WET SIEVE Compiled By: JL 14-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23
BH: BH-MQO7 Sample No: S1
Depth: 4.20 - 4.50m Water Content: 31.0 % (material < 37.5mm)

TEST METHOD:

Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
Sieve Percentage TOTAL
Size (mm) | Passing |[COBBLES: 200 - 60mm | 0 %
4.75 100
2.00 99 (Coarse) 60 - 20mm 0
1.18 99 GRAVEL: (Medium) 20 - 6mm 0 1 %
0.600 97 (Fine) 6 - 2mm 1
0.425 91
0.300 76 (Coarse) 2.0-0.6mm 2
0.212 55 SAND: (Medium) 0.6 - 0.2mm 46 78 %
0.150 35 (Fine) 0.2 - 0.06mm 30
0.090 25
0.063 21 SILT & CLAY FRACTIONS: <0.06mm | 21 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.

WET SIEVE PARTICLE-SIZE DISTRIBUTION
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Babbage Geotechnical Project: WAITAKERE LHRA - MURIWAI
' GROUND INVESTIGATION

Laboratary

PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 14-Aug-23
WET SIEVE Compiled By: L 14-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23

BH: BH-MQO7 Sample No: S2

25.4 % (material < 37.5mm)

Depth: 29.70 - 30.00m Water Content:

TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then

washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
1.18 100 (Coarse) 60 - 20mm 0
0.600 97 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.425 85 (Fine) 6 - 2mm 0
0.300 56
0.212 27 (Coarse) 2.0 -0.6mm 3
0.150 14 SAND: (Medium) 0.6 - 0.2mm 72 92 %
0.090 10 (Fine) 0.2 - 0.06mm 17
0.063 8
SILT & CLAY FRACTIONS: <0.06mm | 8 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Babbage Geotechnical Project: WAITAKERE LHRA - MURIWAI
it | GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 11-Aug-23
WET SIEVE Compiled By: L 11-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23

BH: BH-M0S8 Sample No: S1

Depth: 3.45 -3.70m Water Content: 42.5 % (material < 37.5mm)

TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then

washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 99 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 98 (Fine) 6 - 2mm 0
0.425 92
0.300 77 (Coarse) 2.0 -0.6mm 2
0.212 48 SAND: (Medium) 0.6 - 0.2mm 53 82 %
0.150 29 (Fine) 0.2 - 0.06mm 27
0.090 22
0.063 18 SILT & CLAY FRACTIONS: <0.06mm | 18 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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WAITAKERE LHRA - MURIWAI

Babboage Geotechnical —
Laboratary Project:
GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 14-Aug-23
WET SIEVE Compiled By: aPL 14-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23
BH: BH-MO0S8 Sample No: S3
Depth: 10.20 - 10.50m Water Content: 26.2 % (material < 37.5mm)
TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained
by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage [coBBLES: 200 - 60mm | 0 %
Size (mm) Passing
1.18 100 (Coarse) 60 - 20mm 0
0.600 99 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.425 92 (Fine) 6 -2mm 0
0.300 73
0.212 44 (Coarse) 2.0-0.6mm 1
0.150 27 SAND: (Medium) 0.6 - 0.2mm 58 80 %
0.090 22 (Fine) 0.2 - 0.06mm 21
0.063 20
[SILT & CLAY FRACTIONS: _ <0.06mm | 20 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Laboratary Project:
GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By:| WEC/JL 14-Aug-23
WET SIEVE Compiled By: JL 14-Aug-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 14-Aug-23
BH: BH-MQ09 Sample No: S1
Depth: 570 -6.00m Water Content: 26.2 % (material < 37.5mm)
TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained
by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 99 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 97 (Fine) 6 -2mm 0
0.425 90
0.300 74 (Coarse) 2.0 - 0.6mm 3
0.212 43 SAND: (Medium) 0.6 - 0.2mm 59 98 %
0.150 13 (Fine) 0.2 - 0.06mm 36
0.090 4
0.063 2 SILT & CLAY FRACTIONS: <0.06mm | 2 %
100%
Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Laboratary Project:
GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By:|  JW/JL | 21&25/09/23
WET SIEVE Compiled By: JL 25-Sep-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 25-Sep-23
BH: BH-M0O1 Sample No: D4
Depth: 76.15 - 76.50m Water Content: 26.2 % (material < 37.5mm)
TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained
by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 99 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 93 (Fine) 6 -2mm 0
0.425 79
0.300 59 (Coarse) 2.0-0.6mm 7
0.212 37 SAND: (Medium) 0.6 - 0.2mm 60 97 %
0.150 14 (Fine) 0.2 - 0.06mm 30
0.090 5
0.063 3 SILT & CLAY FRACTIONS: <0.06mm | 3 %
100%
Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
WET SIEVE PARTICLE-SIZE DISTRIBUTION
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Babbage Geatechnical Project: WAITAKERE LHRA - MURIWAI
ek | GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By: aw 21-Sep-23
WET SIEVE Compiled By: Jw 21-Sep-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: WEC 21-Sep-23

BH: BH-M02 Sample No: D14

24.2 % (material < 37.5mm)

Depth: 63.95 - 64.25m Water Content:

TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then

washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 100 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 94 (Fine) 6 - 2mm 0
0.425 83
0.300 63 (Coarse) 2.0-0.6mm 6
0.212 35 SAND: (Medium) 0.6 - 0.2mm 62 95 %
0.150 16 (Fine) 0.2 - 0.06mm 27
0.090 6
0.063 5 SILT & CLAY FRACTIONS: <0.06mm | 5 %
100%
Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Babbage Geotechnical : WAITAKERE LHRA - MURIWAI
Laboratary Project:

GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By: w 21-Sep-23
WET SIEVE Compiled By: w 21-Sep-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: WEC 21-Sep-23

BH: BH-M03 Sample No: D10

Depth: 76.00 - 76.30m Water Content: 25.2 % (material < 37.5mm)

TEST METHOD:

Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 100 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 97 (Fine) 6 - 2mm 0
0.425 87
0.300 68 (Coarse) 2.0-0.6mm 3
0.212 47 SAND: (Medium) 0.6 - 0.2mm 54 94 %
0.150 23 (Fine) 0.2 - 0.06mm 37
0.090 7
0.063 6 SILT & CLAY FRACTIONS: < 0.06mm | 6 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Laboratary Project:
GROUND INVESTIGATION
PARTICLE-SIZE DISTRIBUTION BY Tested By: w 21-Sep-23
WET SIEVE Compiled By: Jw 21-Sep-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: WEC 21-Sep-23
BH: BH-MO6 Sample No: D1
Depth: 26.00 - 26.30m Water Content: 19.9 % (material < 37.5mm)
TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained
by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 100 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 99 (Fine) 6-2mm 0
0.425 96
0.300 81 (Coarse) 2.0-0.6mm 1
0.212 56 SAND: (Medium) 0.6 - 0.2mm 47 85 %
0.150 30 (Fine) 0.2 - 0.06mm 37
0.090 18
0.063 15 SILT & CLAY FRACTIONS: <0.06mm | 15 %
100%
Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Babbage Geotechnical o WAITAKERE LHRA - MURIWAI
Laboratary Project:
GROUND INVESTIGATION

PARTICLE-SIZE DISTRIBUTION BY Tested By: w 21-Sep-23
WET SIEVE Compiled By: w 21-Sep-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: WEC 21-Sep-23

BH: BH-MOQO7 Sample No: D3

Depth: 36.90 - 37.20m Water Content: 25.8 % (material < 37.5mm)

TEST METHOD:

Sample weighed wet, then oven-dried and re-weighed. Sample then
washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 100 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 94 (Fine) 6 - 2mm 0
0.425 76
0.300 46 (Coarse) 2.0-0.6mm 6
0.212 26 SAND: (Medium) 0.6 - 0.2mm 70 93 %
0.150 15 (Fine) 0.2 - 0.06mm 17
0.090 9
0.063 7 SILT & CLAY FRACTIONS: < 0.06mm | 7 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.

WET SIEVE PARTICLE-SIZE DISTRIBUTION
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£ @ [ReportNo: 63532#L/PSD Waitakere LHRA __ |issue Date: __ |July 2022

Babbage Geotechnical o WAITAKERE LHRA - MURIWAI
Laboratary Project:
GROUND INVESTIGATION

PARTICLE-SIZE DISTRIBUTION BY Tested By: L 25-Sep-23
WET SIEVE Compiled By: JL 25-Sep-23
Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1 Checked By: JF 25-Sep-23

BH: BH-MQ09 Sample No: D2
Depth: 8.70 -9.00m Water Content: 25.8 % (material < 37.5mm)

TEST METHOD:
Sample weighed wet, then oven-dried and re-weighed. Sample then

washed over a 63um sieve. Sample then oven dried, weighed & sieved
over a stack of test sieves. The percentage passing the 63um was obtained

by difference.
SIEVE ANALYSIS (% of dry mass)
TOTAL
Sieve Percentage |COBBLES: 200 - 60mm | 0 %
Size (mm) Passing
2.00 100 (Coarse) 60 - 20mm 0
1.18 99 GRAVEL: (Medium) 20 - 6mm 0 0 %
0.600 92 (Fine) 6 - 2mm 0
0.425 68
0.300 37 (Coarse) 2.0-0.6mm 8
0.212 16 SAND: (Medium) 0.6 - 0.2mm 78 97 %
0.150 7 (Fine) 0.2 - 0.06mm 11
0.090 4
0.063 3 SILT & CLAY FRACTIONS: < 0.06mm | 3 %
100%

Please note that the various particle-size fractions shown above is included for your information only, and is not
included in the IANZ endorsement for this report.
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Babbage Geotechnical Laboratory
Level 4

. . 68 Beach Road P O Box 2027
Auckland 1010 New Zealand

T O R e ] - Telephone 64-9-367 4954
Babbage Geotechnical Laboratory E-mail wec@babbage.co.nz
Please reply to: W.E. Campton Page 1 of 3
GHD Limited Job Number: 63532#L
PO Box 6543 BGL Registration Number: 2806
Wellesley Street Checked by: WEC

Auckland 1141

d
Attention: METTE van LITH 227 September 2023

HYDROMETER PARTICLE-SIZE DISTRIBUTION TESTING

Dear Mette,

Re: WAITAKERE LHRA — MURIWAI GROUND INVESTIGATION

Your Reference:
Report Number: 63532#L/AL Waitakere LHRA

The following report presents the results of hydrometer particle-size distribution testing at BGL of a soil sample
delivered to this laboratory during August 2023. Test results are summarised below, with page 3 showing a
graph and detailed results.

Test standards used were:

Water Content: NZS4402:1986:Test 2.1

Wet Sieve Test: NZS4402:1986:Test 2.8.1

Hydrometer Test: NZS4402:1986:Test 2.8.4

Hydrometer Grading (% of Dry Mass)
Borehole | Sample SILT
Depth (m) GRAVEL SAND CLAY
Number | Number @- (0.06 - Fﬁf&g‘?’“ FRACTION
<9.50mm) 2mm) 0 66mm) (< 0.002mm)

BH-MO01 S2 13.95-14.30 0 70 15 15

The whole soil was used for this hydrometer test. As the organic content of the soil tested was very low,
peroxide pretreatment was not carried out. A solid density of 2.65t/m?3 was assumed for this hydrometer test,
and is not part of the IANZ endorsement for this report.

200046146 022 Muriwai Ground Investigation Hydrometer Report.docx
BGL is an operating division of Babbage Consultants Limited



Job Number: 63532#L
. . 227 September 2023
Page 2 of 3

Babbage Gecotechnical Laboratory

As per the reporting requirements of NZS4402: 1986: Test 2.1: water content is reported to two significant
figures for values below 10%, and to three significant figures for values of 10% or greater. Test 2.8.1: wet
sieve & Test 2.8.4: hydrometer, the ‘percentages passing’ and ‘percentages finer than’ are reported to nearest
1%.

Please note that the test results relate only to the sample as-received, and relate only to the sample under
test.

Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of this
report please contact the person authorising this report below at your convenience.

REDY
yo ey

Yours faithfully, All tests reported herein have

been performed in accordance
l“‘ with the laboratory’s scope of
accreditation. This report may

Justin Franklin ";1 . not be reproduced except in
i %
Key.TEChmcal Person ":h ,.,FI full & with written approval
Assistant Laboratory Manager ‘A o¥ from BGL.
Babbage Geotechnical Laboratory T Lap0
N2 126
I

200046146 022 Muriwai Ground Investigation Hydrometer Report.docx
BGL is an operating division of Babbage Consultants Limited



Job Number: 63532#L Sheet 1 of 1 Page 3 of 3
Reg. Number: 2806 Version No: |7
. . Report No: 63532#L/HYD Waitakere LHRA |Issue Date: |July 2022
Bablbage Geotechnica oot | WAITAKERE LHRA - MURIWAI
Laboratory ' GROUND INVESTIGATION

PARTICLE-SIZE DISTRIBUTION BY
HYDROMETER

Test Methods: NZS4402: 1986: Test 2.1, Test 2.8.1, Test 2.8.4

Tested By: WEC 10-Aug-23
Compiled By: WEC 11-Aug-23
Checked By: JF 14-Aug-23

BH No: BH-MO1

Sample No: S2

Water Content (%):

Depth: 13.95 - 14.30m

26.4

Sample History: Natural /-Air-Bried+-Oven-Dried--Unknown

%

%

%

%

pH of sedimentation suspension: 8.5
Particle Size (mm)| % Finer Than

0.600 100 HYDROMETER ANALYSIS (% of dry mass) TOTAL
0.212 71
0.150 42
0.090 33 GRAVEL: (Medium) <95-6mm| O 0
0.063 31 (Fine) 6-2mm| O
0.048 26
0.034 25 (Coarse) 20-06mm| O
0.025 24 SAND: (Medium) 0.6-02mm| 33 70
0.018 23 (Fine) 0.2-0.06mm| 37
0.013 22
0.0092 21 SILT (Coarse) 0.06-0.02mm| 6
0.0066 19 FRACTION: (Medium) 0.02 - 0.006mm 5 15
0.0047 18 (Fine) 0.006 - 0.002mm| 4
0.0034 16
0.0024 16 CLAY FRACTION:  <0.002mm 15
0.0014 14 100%

HYDROMETER TEST WAS CARRIED OUT ON THE WHOLE SOIL /-SOIFRACHON-PASSING-A-9:50mm-SIEVE

HYDROMETER PARTICLE-SIZE DISTRIBUTION
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Babbage Geotechnical Laboratory
Level 4

. ‘ 68 Beach Road P O Box 2027
Auckland 1010 New Zealand

Telephone 64-9-367 4954

Babbage Geotechnical Laboratory E-mail wec@babbage.co.nz
Please reply to: W.E. Campton Page 1 of 1
GHD Limited Job Number: 63532#L

PO Box 6543 BGL Registration Number: 2806
Wellesley Street Checked by: WEC

Auckland 1141

d
Attention: METTE van LITH 227 September 2023

DETECTION OF THE PRESENCE OF ALLOPHANE

Dear Mette,

Re: WAITAKERE LHRA — MURIWAI GROUND INVESTIGATION

Your Reference:
Report Number: 63532#L/AL Waitakere LHRA

The following table presents the results of ‘Detection of the Presence of Allophane in Soils’ testing at BGL of
a soil sample delivered to this laboratory during August 2023. This sample was tested in accordance with the
following standard:

Detection of Presence of Allophane in Soils: NZS4402:1986:Test 3.4

Borehole Sample

Number Number Depth (m) Allophane Content
BH-MO08 S2 10.00 - 10.10 < 500

Please note that the test results relate only to the sample as-received, and relate only to the sample under
test. Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of
this report please contact the person authorising this report below at your convenience.

cRED/y
¥ £
Yours faithfully, All tests reported herein have
been performed in accordance
l“‘ with the laboratory’s scope of
Justin Franklin i A accreditation. This report may
. o & not be reproduced except in
KEy_TEChmcal Person '-":s. ,.,.'EI full & with written approval
Assistant Laboratory Manager W a from BGL.
Babbage Geotechnical Laboratory G a0
hE 126
|

200046147 022 Muriwai Ground Investigation Allophane Report.docx
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Babbage Geotechnical Laboratory
Level 4

. . 68 Beach Road P O Box 2027
Auckland 1010 New Zealand

Telephone 64-9-367 4954

Babbage Geotechnical Laboratory E-mail wec@babbage.co.nz
Please reply to: W.E. Campton Page 1 of 69
GHD Limited Job Number: 63532#L

PO Box 6543 BGL Registration Number: 2806
Wellesley Street Checked by: WEC

Auckland 1141

d
Attention:  METTE van LITH 2% October 2023

UNCONFINED COMPRESSIVE STRENGTH (UCS) TESTING

Dear Mette,

Re: WAITAKERE LHRA — MURIWAI GROUND INVESTIGATION

Your Reference:
Report Number: 63532#L/AL Waitakere LHRA

The following report presents the results of Uniaxial Unconfined Compressive Strength Testing at BGL of rock
core samples delivered to this laboratory on the 18t of September 2023. These samples were tested in
accordance with the following standards:

Water Content: NZS4402:1986:Test 2.1

Unconfined Compressive Strength Test: NZS4402:1986:Test 6.3.1

The table below summarises the test results, with the following pages presenting sample measurements and
test data.

FAILURE CONDITIONS
E’;\loref;)ole Samgle Depth Unconfined Strain at Failure
umber umber (m) Compressive Failure Mode
Strength (kPa) % mm
BH-MO02 s1 26.50 — 26.75 270 0.74 | 0.89 planar
BH-MO02 S2 29.69 — 29.92 370 0.75 | 0.86 planar
BH-M02 S3 36.35 - 36.65 180 050 | 0.61 planar
BH-MO02 sS4 40.80 - 41.00 180 0.46 | 055 planar
I

200046148 022 Muriwai Ground Investigation UCS Report.docx
BGL is an operating division of Babbage Consultants Limited



BGL we

Babbage Gecotechnical Laboratory

Job Number: 63532#L
2" October 2023
Page 2 of 69

FAILURE CONDITIONS

Borehole | Sample Depth Unconfined Strain at Failure
Number | Number (m) Compressive Failure Mode
Strength (kPa) % mm
BH-M02 S5 53.30 — 53.90 1,800 0.49 | 0.59 brittle
BH-M02 S6 55.20 — 55.50 1,200 0.52 | 0.63 planar
BH-M02 S7 55.80 — 56.11 1,300 0.42 | 051 brittle
BH-M02 S8 56.50 — 56.90 1,100 0.50 | 0.60 brittle
BH-M02 S9 64.44 — 64.72 1,300 0.45 | 0.55 brittle
BH-M02 | S10 | 67.93-68.33 800 0.48 | 0.8 brittle
BH-M02 | S11 | 74.20 - 74.50 700 059 | 0.71 brittle
BH-M02 | S12 | 76.13-76.40 560 0.43 | 051 brittle
BH-M02 | S13 78.14 — 78.47 1,000 0.45 | 0.54 brittle
BH-M03* | UCSO1 | 9.93-10.13 140 1.0 0.81 | plastic /brittle
BH-M03 | UCS02 | 16.00 — 16.27 280 1.0 1.2 brittle
BH-M03 | UCS03 | 29.55-29.75 110 0.75 | 081 planar
BH-M03 | UCS04 | 31.95-32.23 330 1.7 2.0 planar
BH-M03 | UCS05 | 33.76 — 34.06 400 0.55 | 0.67 | planar/brittle
BH-M03 | UCS06 | 37.00—37.25 270 0.60 | 0.72 | planar/brittle
BH-M03 | UCS07 | 40.14 —40.43 02 0.74 | 085 plastic
BH-M03 | UCS08 | 41.15-41.43 720 0.81 | 0.94 planar
BH-MO03 | UCS09 | 50.73 - 51.00 850 0.62 | 0.74 brittle

200046148 022 Muriwai Ground Investigation UCS Report.docx
BGL is an operating division of Babbage Consultants Limited




Job Number: 63532#L
‘ . 2”d October 2023
Page 3 of 69

Babbage Gecotechnical Laboratory

*Please note that the sample indicated with an asterisk (*) was less than that required by the test standard i.e.
“The test is limited to specimens in the form of right cylinders of height approximately equal to twice the
diameter”, therefore the results for this sample are not IANZ endorsed. In our experience the UCS value
determined for this sample will be higher than if the sample had a length of twice the diameter (opinion not
IANZ endorsed).

As per the reporting requirements of NZS4402: 1986: Test 2.1: water content is reported to two significant
figures for values below 10%, and to three significant figures for values of 10% or greater. As per the reporting
requirements of NZS4402: 1986: Test 6.3.1: UCS, dry density is reported to the nearest 0.05t/m3, the
unconfined compressive strength is reported to two significant figures, and the strain & rate of axial
compression at failure is reported to two significant figures.

Please note that the test results relate only to the samples as-received, and relate only to the samples under
test.

Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of this
report please contact the person authorising this report below at your convenience.

'I'-'E‘GH "D,

Yours faithfully, All tests reported herein have

been performed in accordance
l “‘ with the laboratory’s scope of
accreditation. This report may

Justin Franklin

A 5,
R i & not be reproduced except in
Key.TEChn'Cal Person 1-":,:. ,.,Fl full & with written approval
Assistant Laboratory Manager Ry aF from BGL.
Babbage Geotechnical Laboratory S Lan0
NS 26
|

200046148 022 Muriwai Ground Investigation UCS Report.docx
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Job No: Reg. No: Report No: Page 4 of 69
BGL “ . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Batibige Gectediticdl | | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO02 Sample Number: S1 Depth: 26.50 — 26.75m
Time S L eI Speumgn . Load Gauge |Axial Force Corrected Axial Stress
(minutes) Gauge Compression Strain (mm) (N) Are:;\ (kPa)
(mm) (mm) (mm?)
0.00 9.799 0.000 0.000 7.776 0.0 2878.6 0
0.38 9.902 0.102 0.001 7.783 32.7 2881.0 11
0.75 9.996 0.197 0.002 7.793 83.7 2883.3 29
1.12 10.084 0.285 0.002 7.807 155.2 2885.4 54
1.50 10.166 0.367 0.003 7.823 236.7 2887.4 82
1.87 10.250 0.450 0.004 7.841 327.2 2889.4 113
2.23 10.331 0.531 0.004 7.862 428.8 2891.4 148
2.62 10.370 0.571 0.005 7.871 475.2 2892.3 164
2.98 10.445 0.645 0.005 7.892 582.1 2894.1 201
3.35 10.524 0.724 0.006 7.912 681.2 2896.1 235
3.73 10.602 0.803 0.007 7.928 763.6 2898.0 264
4.10 10.686 0.886 0.007 7.934 794.7 2900.0 274
4.37 10.737 0.938 0.008 7.913 688.2 2901.3 237
4.50 10.768 0.968 0.008 7.904 639.7 2902.0 220
4.65 10.792 0.993 0.008 7.897 604.7 2902.6 208
4.78 10.821 1.022 0.009 7.889 564.1 2903.3 194
4.92 10.865 1.066 0.009 7.884 539.4 2904.4 186
5.07 10.917 1.117 0.009 7.880 523.4 2905.6 180
5.20 10.999 1.199 0.010 7.877 504.1 2907.6 173
5.33 11.098 1.299 0.011 7.866 452.2 2910.1 155
Unconfined Compressive Strength: 270 kPa

2/10/2023 Muriwai Ground Investigation UCS S1 26.50 — 26.75m.xIsx



Job No: Reg. No: Report No: Page 5 of 69
BG L 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
welird WAITAKERE LHRA - MURIWAI GROUND
Babohape Gectechnics! PROJECT:
Labaratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S1 Depth: 26.50 — 26.75m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter: 60.54 |mm
Failure Conditions:
Initial Length:| 119.87 |mm
Strain at failure: 0.74 %
Initial Mass:[ 663.65 |g
Compression at failure: 0.89 mm
Initial Bulk Density:[  1.92  |ym®
Rate of Compression: 0.22 mm / minute
Initial Dry Density:|  1.50  |ym®
Mode of Failure: planar
Water Content After Test: 29.0 %
Stress - Strain Curve
300
280
260 / A
240 /
220 / \
. 200
g \
£ 180 \"\\
n
B 140
T /
X
Z 120 /
100
80
60
40
20 /
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
Axial Strain (%)
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BGL - . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
e oo | T WAITAKERE LHRA - MURIWAI GROUND
Leboretry | INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO2 Sample Number: S] Depth: 26.50 — 26.75m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, extremely weak, orange, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS S1 26.50 — 26.75m.xIsx
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BGL 2 @ 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S2 Depth: 29.69 — 29.92m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm?)
0.00 9.218 0.000 0.000 7.778 0.0 2908.8 0
0.38 9.314 0.096 0.001 7.793 74.5 2911.3 26
0.75 9.404 0.186 0.002 7.812 172.1 29135 59
1.12 9.489 0.270 0.002 7.835 285.5 2915.7 98
1.50 9.563 0.345 0.003 7.861 415.7 2917.6 142
1.87 9.606 0.388 0.003 7.873 477.3 2918.7 164
2.25 9.677 0.459 0.004 7.902 621.3 2920.5 213
2.62 9.760 0.542 0.005 7.926 744.9 2922.6 255
2.98 9.789 0.571 0.005 7.954 884.4 2923.3 303
3.37 9.862 0.644 0.006 7.973 979.3 2925.2 335
3.73 9.948 0.730 0.006 7.986 1045.2 2927.4 357
3.87 9.988 0.770 0.007 7.990 1065.9 2928.4 364
4.02 10.031 0.813 0.007 7.994 1083.5 2929.5 370
4.15 10.076 0.858 0.007 7.996 1094.3 2930.7 373
4.28 10.124 0.906 0.008 7.996 1093.6 2931.9 373
4.43 10.175 0.957 0.008 7.992 1076.2 2933.2 367
4.57 10.234 1.016 0.009 7.979 1010.3 2934.7 344
4.70 10.305 1.086 0.009 7.954 884.6 2936.5 301
4.85 10.370 1.152 0.010 7.937 800.0 2938.2 272
4.98 10.428 1.210 0.011 7.926 745.2 2939.7 254
5.12 10.485 1.267 0.011 7.917 698.7 2941.2 238
5.27 10.536 1.318 0.011 7.909 660.4 2942.5 224
5.40 10.586 1.368 0.012 7.902 625.5 2943.8 212
5.53 10.631 1.413 0.012 7.897 597.5 2945.0 203
5.68 10.684 1.466 0.013 7.891 569.7 2946.4 193
5.82 10.739 1.521 0.013 7.886 542.9 2947.8 184
5.97 10.787 1.569 0.014 7.868 454.1 2949.0 154
Unconfined Compressive Strength: 370 kPa

2/10/2023 Muriwai Ground Investigation UCS S2 29.69 — 29.92m.xIsx
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BG L 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
» e WAITAKERE LHRA - MURIWAI GROUND
Babohape Gectechnics! PROJECT:
Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S2 Depth: 29.69 — 29.92m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.75 %
Initial Mass: g
Compression at failure: 0.86 mm
Initial Bulk Density:[  1.92  |ym®
Rate of Compression: 0.21 mm / minute
Initial Dry Density:|  1.45  |ym®
Mode of Failure: planar
Water Content After Test: 321 %
Stress - Strain Curve
400
/ N\
/ \\
300 I/ \
_ [ \
3 /
n
0 4
2 200 /
3 / \
[
Z 13
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/
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63532#L/UCS Waitakere LHRA Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO2 Sample Number: S2 Depth: 29.69 — 29.92m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, extremely weak, orange, weakly
cemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS S2 29.69 — 29.92m.xIsx
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BGL ‘ . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deslediicd | ProJcT WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S3 Depth: 36.35 — 36.65m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Area21 (kPa)
(mm) (mm) (mm®)
0.00 9.551 0.000 0.000 7.776 0.0 2738.6 0
0.38 9.641 0.090 0.001 7.784 41.7 2740.7 15
0.75 9.727 0.176 0.001 7.795 94.7 2742.6 35
1.13 9.811 0.260 0.002 7.808 160.2 2744.6 58
1.50 9.885 0.334 0.003 7.823 237.5 2746.2 86
1.87 9.964 0.413 0.003 7.841 327.3 2748.1 119
2.25 10.043 0.492 0.004 7.860 419.8 2749.9 153
2.62 10.105 0.554 0.005 7.870 472.9 2751.3 172
2.98 10.157 0.606 0.005 7.877 507.8 2752.5 185
3.37 10.268 0.717 0.006 7.875 497.8 2755.1 181
3.60 10.418 0.866 0.007 7.861 425.4 2758.5 154
3.83 10.491 0.939 0.008 7.853 384.4 2760.2 139
4.08 10.552 1.001 0.008 7.846 352.8 2761.6 128
4.32 10.614 1.063 0.009 7.839 317.4 2763.1 115
455 10.671 1.120 0.009 7.831 278.6 2764.4 101
Unconfined Compressive Strength: 180 kPa

2/10/2023 Muriwai Ground Investigation UCS S3 36.35 — 36.65m.xIsx
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BGL ‘ . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
o oot | rosecr | WAITAKERE LHRA - MURIWAT GROUND

Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO2 Sample Number: S3 Depth: 36.35 — 36.65m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown

Sample Method & Type:  from core sample / from-tube-sample

Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.50 %
Initial Mass:g
Compression at failure: 0.61 mm
Initial Bulk Density:[  2.02  |ym®
Rate of Compression: 0.20 mm / minute
Initial Dry Density:|  1.65  |ym®

Mode of Failure: planar
Water Content After Test: 23.8 %

Stress - Strain Curve
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2/10/2023 Muriwai Ground Investigation UCS S3 36.35 — 36.65m.xIsx
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Report No: Page 12 of 69

63532#L/UCS Waitakere LHRA

Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO2 Sample Number: S3

Sample Description (not part of BGL IANZ Accreditation):

cemented

SAMPLE BEFORE TEST

SANDSTONE, fine to coarse, extremely weak, orange, weakly

Depth: 36.35 — 36.65m

SAMPLE AFTER TEST

2/10/2023

Muriwai Ground Investigation UCS S3 36.35 — 36.65m.xIsx
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BGL 2 @ 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
= R WAITAKERE LHRA - MURIWAI
Habhape Gectechnics PROJECT:
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S4 Depth: 40.80 — 41.00m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 4.440 0.000 0.000 7.773 0.0 2885.0 0
0.38 4510 0.070 0.001 7.779 33.9 2886.7 12
0.75 4581 0.141 0.001 7.788 74.8 2888.4 26
1.12 4.649 0.209 0.002 7.798 127.1 2890.0 44
1.50 4711 0.271 0.002 7.811 194.2 28915 67
1.87 4.774 0.334 0.003 7.826 266.4 2893.0 92
2.23 4.838 0.398 0.003 7.842 347.4 2894.6 120
2.62 4.903 0.463 0.004 7.858 429.8 2896.2 148
2.98 4.940 0.500 0.004 7.865 463.9 2897.1 160
3.35 4.990 0.550 0.005 7.875 513.7 2898.3 177
3.73 5.157 0.716 0.006 7.825 263.1 2902.3 91
4.10 5.233 0.793 0.007 7.820 236.5 2904.2 81
4.48 5.325 0.884 0.007 7.810 185.6 2906.4 64
4.85 5.409 0.968 0.008 7.792 98.3 2908.5 34
Unconfined Compressive Strength: 180 kPa

2/10/2023 Muriwai Ground Investigation UCS S4 40.80 — 41.00m.xIsx



Water Content After Test:

Job No: Reg. No: Report No: Page 14 of 69
BGL - . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
o oot | rosecr | WAITAKERE LHRA - MURIWAT GROUND
Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO2 Sample Number: S4 Depth: 40.80 — 41.00m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.46 %
Initial Mass:[ 690.28 |g
Compression at failure: 0.55 mm
Initial Bulk Density:[  2.00  |ym®
Rate of Compression: 0.16 mm / minute
Initial Dry Density:|  1.60  |ym®

Mode of Failure: planar

Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS S4 40.80 — 41.00m.xIsx
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BGL - . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
o oo | T WAITAKERE LHRA - MURIWAI GROUND
Leboretry | INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO2 Sample Number: S4 Depth: 40.80 — 41.00m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, extremely weak, orange, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS S4 40.80 — 41.00m.xIsx
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BGL o ® 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Batibige Gectediticdl | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S5 Depth: 53.30 — 53.90m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 4.685 0.000 0.000 7.784 0.0 2864.5 0
0.28 4.729 0.043 0.000 7.810 128.6 2865.6 45
0.57 4.757 0.072 0.001 7.843 295.4 2866.2 103
0.87 4.778 0.092 0.001 7.870 428.5 2866.7 149
1.15 4.809 0.123 0.001 7.893 547.1 2867.5 191
1.43 4.838 0.153 0.001 7.933 747.5 2868.2 261
1.73 4.865 0.180 0.001 7.977 965.0 2868.8 336
2.02 4.888 0.203 0.002 8.024 1205.3 2869.4 420
2.30 4911 0.225 0.002 8.074 1452.0 2869.9 506
2.60 4.930 0.245 0.002 8.124 1706.6 2870.4 595
2.88 4.949 0.263 0.002 8.175 1959.1 2870.8 682
3.17 4.964 0.278 0.002 8.226 2219.3 2871.2 773
3.47 4978 0.292 0.002 8.278 2478.8 2871.5 863
3.75 4.993 0.307 0.003 8.329 2735.5 2871.9 953
4.03 5.009 0.323 0.003 8.379 2986.8 2872.3 1040
4.33 5.026 0.341 0.003 8.429 3234.2 2872.7 1126
4.62 5.043 0.358 0.003 8.478 3483.5 2873.1 1212
4.92 5.062 0.377 0.003 8.526 37255 28735 1296
5.20 5.085 0.400 0.003 8.575 3967.8 2874.1 1381
5.48 5.107 0.421 0.003 8.623 4208.7 2874.6 1464
5.78 5.128 0.443 0.004 8.670 44442 2875.1 1546
6.07 5.151 0.465 0.004 8.716 4675.3 2875.7 1626
6.35 5.174 0.489 0.004 8.762 4906.3 2876.2 1706
6.50 5.187 0.501 0.004 8.783 5012.7 2876.5 1743
6.63 5.200 0.514 0.004 8.803 5114.3 2876.8 1778
6.77 5.218 0.532 0.004 8.821 5205.8 2877.3 1809
6.92 5.240 0.555 0.005 8.836 5282.4 2877.8 1836
7.05 5.279 0.594 0.005 8.838 5291.7 2878.7 1838
7.18 6.520 1.834 0.015 7.864 401.3 2908.8 138
7.33 6.537 1.852 0.015 7.858 372.1 2909.3 128
7.47 6.540 1.854 0.015 7.857 362.7 2909.3 125
Unconfined Compressive Strength: 1,800 kPa

2/10/2023 Muriwai Ground Investigation UCS S5 53.30 — 53.90m.xIsx
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Babohape Gectechnics!

Lebaeratory

Cohesive Soils

Unconfined Compressive Strength of

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Job No: Reg. No: Report No: Page 17 of 69
63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
ROJECT. WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION
Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Test Performed on:
Sample History:
Sample Method & Type:

Initial Diameter:

Initial Length:

Initial Mass:

Initial Bulk Density:

Initial Dry Density:

Water Content After Test:

Borehole: BH-MQ2

rock / whele-seil
disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample
L
Failure Conditions:
[ 12045 Jrm
Strain at failure: 0.49 %
[662.48 g
Compression at failure: 0.59 mm
[ 192 |um®
Rate of Compression: mm / minute
[ 155 |um®

Sample Number: S5 Depth: 53.30 — 53.90m

Mode of Failure: brittle

Stress - Strain Curve

2,000

1,800

1,600

S

1,400

1,200

1,000

800

Axial Stress (kPa)

600

400

200

0.4 0.6 0.8 1.0 1.2 14 16
Axial Strain (%)

2/10/2023

Muriwai Ground Investigation UCS S5 53.30 — 53.90m.xIsx
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BGL -. 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, Ju|y2022
Aatoam Geoecnnics | onoseer.] WAITAKERE LHRA - MURIWAI GROUND
LR INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO2 Sample Number: S5 Depth: 53.30 — 53.90m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, very weak, orange, weakly cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS S5 53.30 — 53.90m.xIsx
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BGL -8 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadttiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S6 Depth: 55.20 — 55.50m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 1.892 0.000 0.000 6.499 0.0 2863.8 0
0.38 1.957 0.065 0.001 6.513 69.8 2865.4 24
0.75 2.010 0.118 0.001 6.534 177.4 2866.7 62
1.12 2.050 0.159 0.001 6.559 302.4 2867.6 105
1.50 2.085 0.194 0.002 6.585 432.2 2868.5 151
1.87 2.104 0.213 0.002 6.599 504.0 2868.9 176
2.23 2.143 0.251 0.002 6.632 669.0 2869.8 233
2.62 2.178 0.286 0.002 6.669 851.6 2870.7 297
2.98 2.213 0.321 0.003 6.709 1052.0 2871.5 366
3.37 2.245 0.354 0.003 6.752 1267.5 2872.3 441
3.73 2.278 0.387 0.003 6.796 1491.1 2873.1 519
4.10 2.308 0.417 0.003 6.843 1724.9 2873.8 600
4.48 2.338 0.447 0.004 6.890 1964.6 2874.5 683
4.85 2.368 0.476 0.004 6.939 2209.6 2875.3 768
5.22 2.396 0.505 0.004 6.989 2458.9 2875.9 855
5.60 2.425 0.534 0.004 7.038 2705.9 2876.6 941
5.97 2.453 0.561 0.005 7.088 2956.9 2877.3 1028
6.33 2.481 0.589 0.005 7.136 3196.5 2878.0 1111
6.72 2.518 0.626 0.005 7.177 3403.6 2878.9 1182
7.08 3.420 1.528 0.013 6.558 298.3 2900.8 103
7.30 3.476 1.584 0.013 6.556 285.6 2902.2 98
Unconfined Compressive Strength: 1,200 kPa

2/10/2023 Muriwai Ground Investigation UCS S6 55.20 — 55.50m.xIsx
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63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022

WAITAKERE LHRA - MURIWAI GROUND

Initial Lengt

Initial Mas

Initial Bulk Densit

Initial Dry Densit

Babohape Gectechnics! PROJECT:
Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S6 Depth: 55.20 — 55.50m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample

Initial Diameter: 60.39 |mm

Water Content After Test: 19.5 %

Failure Conditions:

h:l 119.93 |mm

Strain at failure: 0.52 %
s:| 673.48 |g

Compression at failure: 0.63 mm

Rate of Compression: 0.093 |mm/ minute

Mode of Failure: planar

y: 1.96 [ym®

y:| 165 |um®

Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS S6 55.20 — 55.50m.xIsx
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63532#L/UCS Waitakere LHRA Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:

Loty INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Sample Number: S6 Depth: 55.20 — 55.50m

Borehole: BH-MQ2

Sample Description (not part of BGL IANZ Accreditation):
SANDSTONE, fine to medium, very weak, dark orange, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

&

Muriwai Ground Investigation UCS S6 55.20 — 55.50m.xIsx

2/10/2023
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BGL ‘ . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Batbige Gedtedinicdl | PROJECT- WAITAKERE LHRA - MURIWAI
LEDEN GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO2 Sample Number: S7 Depth: 55.80 — 56.11m
Time Compression Spemmep . Load Gauge |Axial Force Corrected Axial Stress
Gl Gauge Compression Strain (mm) N) Ar6621 (kPa)
(mm) (mm) (mm®)
0.00 1.386 0.000 0.000 6.505 0.0 2546.6 0
0.37 1.454 0.067 0.001 6.524 96.1 2548.0 38
0.75 1.513 0.127 0.001 6.549 220.5 2549.3 86
1.12 1.562 0.176 0.001 6.581 382.8 2550.3 150
1.50 1.575 0.189 0.002 6.601 483.1 2550.6 189
1.87 1.597 0.210 0.002 6.637 662.9 2551.1 260
2.23 1.622 0.235 0.002 6.678 870.6 2551.6 341
2.62 1.643 0.257 0.002 6.724 1099.3 2552.1 431
2.98 1.668 0.282 0.002 6.771 1338.4 2552.6 524
3.35 1.689 0.302 0.003 6.822 1590.9 2553.0 623
3.73 1.713 0.326 0.003 6.873 1846.5 2553.6 723
4.10 1.737 0.351 0.003 6.925 2109.3 2554.1 826
4.47 1.760 0.374 0.003 6.978 2373.9 2554.6 929
4.85 1.787 0.400 0.003 7.030 2635.4 2555.1 1031
5.22 1.813 0.426 0.004 7.080 2889.5 2555.7 1131
5.58 1.842 0.456 0.004 7.129 31345 2556.3 1226
5.97 1.893 0.507 0.004 7.164 3310.3 2557.4 1294
6.10 1.926 0.539 0.004 7.156 3266.8 2558.1 1277
6.23 2.475 1.088 0.009 6.759 1273.6 2569.9 496
Unconfined Compressive Strength: 1,300 kPa

2/10/2023 Muriwai Ground Investigation UCS S7 55.80 — 56.11m.xIsx
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= Y R 2 WAITAKERE LHRA - MURIWAI GROUND
Babhape Gectechnics PROJECT:
Loy INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S7 Depth: 55.80 — 56.11m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown

Sample Method & Type:  from core sample / from-tube-sample

Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.42 %
Initial Mass:g
Compression at failure: 0.51 mm
Initial Bulk Density:[  1.92  |ym®
Rate of Compression: mm / minute
Initial Dry Density:|  1.60  |ym®

Mode of Failure: brittle
Water Content After Test: 20.6 %

Stress - Strain Curve
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2/10/2023 Muriwai Ground Investigation UCS S7 55.80 — 56.11m.xIsx
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BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO2 Sample Number: S7 Depth: 55.80 — 56.11m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, very weak, dark orange, weakly to
moderately cemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS S7 55.80 — 56.11m.xIsx



Job No: Reg. No: Report No: Page 25 of 69
BGL 2 @ 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S8 Depth: 56.50 — 56.90m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 6.645 0.000 0.000 6.499 0.0 2738.4 0
0.13 6.672 0.027 0.000 6.505 28.1 2739.0 10
0.27 6.700 0.055 0.000 6.510 57.2 2739.6 21
0.42 6.727 0.082 0.001 6.516 85.9 2740.2 31
0.55 6.758 0.113 0.001 6.522 116.8 2741.0 43
0.70 6.786 0.141 0.001 6.530 154.3 2741.6 56
0.83 6.815 0.170 0.001 6.536 187.3 2742.2 68
0.97 6.839 0.193 0.002 6.545 230.4 2742.8 84
1.12 6.854 0.209 0.002 6.554 276.7 2743.2 101
1.48 6.885 0.240 0.002 6.584 425.3 2743.9 155
1.85 6.901 0.256 0.002 6.595 481.1 2744.2 175
2.23 6.928 0.282 0.002 6.631 662.7 2744.8 241
2.60 6.959 0.313 0.003 6.670 858.5 2745.5 313
2.97 6.988 0.343 0.003 6.712 1070.9 2746.2 390
3.35 7.012 0.367 0.003 6.758 1298.5 2746.8 473
3.72 7.039 0.394 0.003 6.805 1533.7 2747.4 558
4.08 7.069 0.424 0.004 6.853 1778.0 2748.1 647
4.47 7.092 0.447 0.004 6.904 2035.1 2748.6 740
4.83 7.115 0.470 0.004 6.956 2294.8 2749.1 835
5.22 7.135 0.490 0.004 7.009 2560.3 2749.6 931
5.58 7.159 0.514 0.004 7.060 2818.1 2750.1 1025
5.93 7.223 0.577 0.005 7.078 2908.5 2751.6 1057
6.17 7.248 0.602 0.005 7.107 3050.2 2752.2 1108
6.42 7.997 1.352 0.011 6.548 246.9 2769.5 89
Unconfined Compressive Strength: 1,100 kPa

2/10/2023 Muriwai Ground Investigation UCS S8 56.50 — 56.90m.xIsx
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Job No: Reg. No: Report No: Page 26 of 69
63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
ROJECT. WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION
Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Borehole: BH-MQ2

Initial Dry Density:

Water Content After Test:

Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.50 %
Initial Mass:g
Compression at failure: mm
Initial Bulk Density:[  1.93  |ym®
Rate of Compression: mm / minute
| 1.60 |

1.60

Sample Number: S8 Depth: 56.50 — 56.90m

Mode of Failure: brittle

Stress - Strain Curve
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Muriwai Ground Investigation UCS S8 56.50 — 56.90m.xIsx



Job No: Reg. No:

Report No: Page 27 of 69

63532#L/UCS Waitakere LHRA

Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO2 Sample Number: S8

Sample Description (not part of BGL IANZ Accreditation):

cemented.

SAMPLE BEFORE TEST

SANDSTONE, fine to coarse, very weak, dark orange, weakly

Depth: 56.50 — 56.90m

SAMPLE AFTER TEST

2/10/2023

Muriwai Ground Investigation UCS S8 56.50 — 56.90m.xIsx



Job No: Reg. No: Report No: Page 28 of 69
BGL -8 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadttiol | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S9 Depth: 64.44 — 64.72m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 2.253 0.000 0.000 5.246 0.0 2693.3 0
0.37 2.317 0.063 0.001 5.258 58.3 2694.8 22
0.73 2.372 0.119 0.001 5.274 138.6 2696.0 51
1.12 2.430 0.177 0.001 5.297 252.7 2697.3 94
1.48 2.484 0.230 0.002 5.327 404.7 2698.5 150
1.87 2.512 0.258 0.002 5.340 470.5 2699.1 174
2.23 2.525 0.272 0.002 5.380 670.0 2699.4 248
2.60 2.552 0.299 0.002 5.425 895.1 2700.0 332
2.98 2.576 0.323 0.003 5.472 1132.0 2700.5 419
3.35 2.599 0.346 0.003 5.521 1380.5 2701.0 511
3.72 2.622 0.369 0.003 5.574 1644.2 2701.6 609
4.10 2.645 0.391 0.003 5.627 1911.8 2702.1 708
4.47 2.666 0.413 0.003 5.682 2188.0 2702.6 810
4.83 2.688 0.435 0.004 5.737 2464.7 2703.1 912
5.22 2.712 0.458 0.004 5.790 2731.2 2703.6 1010
5.58 2.744 0.491 0.004 5.835 2956.3 2704.3 1093
5.83 2.765 0.512 0.004 5.865 3108.3 2704.8 1149
6.07 2.784 0.531 0.004 5.897 3265.6 2705.2 1207
6.30 2.804 0.551 0.005 5.922 3392.3 2705.7 1254
6.55 2.885 0.632 0.005 5.874 3150.0 2707.5 1163
6.78 3.639 1.385 0.011 5.351 524.6 2724.5 193
Unconfined Compressive Strength: 1,300 kPa

2/10/2023 Muriwai Ground Investigation UCS S9 64.44 — 64.72m.xIsx
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Job No: Reg. No: Report No: Page 29 of 69
63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
ROJECT. WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION
Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Test Performed on:
Sample History:
Sample Method & Type:

Initial Diameter:

Initial Length:

Initial Mass:

Initial Bulk Density:

Initial Dry Density:

Water Content After Test:

Borehole: BH-MQ2

2.0

rock / whele-seil
disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample
[s856 Jmm
Failure Conditions:
(52238 Jrm
Strain at failure: 0.45 %
[667.98 g
Compression at failure: 0.55 mm
| 205 |
| 165 |

1.6

5 |ym®

Sample Number: S9 Depth: 64.44 — 64.72m

Rate of Compression: 0.088 |mm/ minute

Mode of Failure: brittle

Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS S9 64.44 — 64.72m.xIsx
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Job No: Reg. No:

Version 3, July 2022

63532#L/UCS Waitakere LHRA

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION

Babbape Gectechnics! PROJECT:
Lebcratory

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO2 Sample Number: S9

Sample Description (not part of BGL IANZ Accreditation):

SAMPLE BEFORE TEST

Depth: 64.44 — 64.72m

SANDSTONE, fine to coarse, very weak, dark brownish orange,
weakly to moderately cemented.

SAMPLE AFTER TEST

2/10/2023

Muriwai Ground Investigation UCS S9 64.44 — 64.72m.xIsx



Job No: Reg. No: Report No: Page 31 of 69
BGL -8 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S10 Depth: 67.93 — 68.33m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 8.820 0.000 0.000 5.246 0.0 2634.3 0
0.37 8.897 0.077 0.001 5.254 40.0 2636.0 15
0.73 8.972 0.152 0.001 5.267 104.8 2637.7 40
1.12 9.037 0.216 0.002 5.288 209.4 2639.1 79
1.48 9.085 0.265 0.002 5.316 348.3 2640.2 132
1.85 9.116 0.296 0.002 5.339 463.6 2640.8 176
2.23 9.129 0.309 0.003 5.365 595.9 2641.1 226
2.60 9.160 0.339 0.003 5.406 802.8 2641.8 304
2.97 9.192 0.371 0.003 5.448 1012.6 2642.5 383
3.35 9.226 0.406 0.003 5.491 1228.9 2643.3 465
3.72 9.273 0.453 0.004 5.526 1403.7 2644.3 531
4.00 9.299 0.479 0.004 5.557 1561.9 2644.9 591
4.13 9.312 0.492 0.004 5.573 1641.1 2645.2 620
4.27 9.325 0.505 0.004 5.589 1719.8 2645.5 650
4.42 9.339 0.519 0.004 5.606 1805.8 2645.8 683
4.55 9.352 0.532 0.004 5.623 1889.0 2646.0 714
4.70 9.366 0.546 0.005 5.638 1965.6 2646.4 743
4.83 9.380 0.560 0.005 5.653 2044.1 2646.7 772
4.97 9.397 0.577 0.005 5.666 2108.5 2647.0 797
5.12 9.804 0.984 0.008 5.347 505.4 2656.1 190
Unconfined Compressive Strength: 800 kPa

2/10/2023 Muriwai Ground Investigation UCS S10 67.93 — 68.33m.xIsx
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Job No: Reg. No: Report No: Page 32 of 69
63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
ROJECT. WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION
Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Test Performed on:
Sample History:
Sample Method & Type:

Initial Diameter:

Initial Length:

Initial Mass:

Initial Bulk Density:

Initial Dry Density:

Borehole: BH-MQ2

rock / whele-seil
disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample
[ 5792 Jm
Failure Conditions:
[ 12022 Jmm
Strain at failure: 0.48 %
[[64351 g
Compression at failure: 0.58 mm
| 203 |um®
Rate of Compression: 0.12 mm / minute
| 165 |

1.

Sample Number: S10 Depth: 67.93 — 68.33m

Mode of Failure: brittle

Water Content After Test: 24.2 %
Stress - Strain Curve
900
800
A
700 \\
/ \
600 \
g \
g
" 500 / \
' 4

g / \
n
= 400 /
.&_<

300 / \\

\
200 /l N
100
g
0 : ~
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Axial Strain (%)

2/10/2023

Muriwai Ground Investigation UCS S10 67.93 — 68.33m.xIsx



Job No: Reg. No: Report No: Page 33 of 69
63532#L/UCS Waitakere LHRA Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:

Loty INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Sample Number: S10 Depth: 67.93 — 68.33m

Borehole: BH-MQ2

Sample Description (not part of BGL IANZ Accreditation):
SANDSTONE, fine to coarse, extremely weak, dark orangish brown,
weakly cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

Muriwai Ground Investigation UCS S10 67.93 — 68.33m.xIsx

2/10/2023



Job No: Reg. No: Report No: Page 34 of 69
BGL 2 @ 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S11 Depth: 74.20 — 74.50m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 3.600 0.000 0.000 5.246 0.0 2899.0 0
0.37 3.673 0.073 0.001 5.263 83.8 2900.8 29
0.75 3.740 0.140 0.001 5.282 179.9 2902.4 62
1.12 3.798 0.197 0.002 5.304 290.9 2903.8 100
1.48 3.855 0.255 0.002 5.328 410.3 2905.2 141
1.87 3.874 0.274 0.002 5.338 461.0 2905.7 159
2.23 3.910 0.309 0.003 5.368 609.8 2906.5 210
2.60 3.953 0.352 0.003 5.401 775.8 2907.6 267
2.98 3.995 0.394 0.003 5.435 945.6 2908.6 325
3.35 4.038 0.437 0.004 5471 11255 2909.6 387
3.72 4.078 0.477 0.004 5.508 1312.2 2910.6 451
4.10 4.127 0.527 0.004 5.543 1491.9 2911.8 512
4.27 4.145 0.545 0.005 5.562 1583.8 2912.3 544
4.42 4.159 0.558 0.005 5.576 1654.8 2912.6 568
4.55 4,182 0.582 0.005 5.588 1715.0 2913.2 589
4.68 4.189 0.589 0.005 5.604 1796.5 2913.3 617
4.83 4214 0.614 0.005 5.614 1847.5 2913.9 634
4.97 4.229 0.629 0.005 5.627 1908.9 2914.3 655
5.12 4.253 0.653 0.005 5.635 1953.2 2914.9 670
5.25 4.269 0.669 0.006 5.645 2001.3 2915.3 686
5.38 4.288 0.687 0.006 5.652 2037.2 2915.7 699
5.53 4.312 0.712 0.006 5.653 2043.1 2916.3 701
5.67 4.342 0.742 0.006 5.649 2019.4 29171 692
5.80 4.398 0.798 0.007 5.612 1835.0 29184 629
5.95 4.553 0.953 0.008 5.482 1181.8 2922.2 404
6.08 4.737 1.137 0.009 5.381 676.1 2926.8 231
6.22 4.798 1.197 0.010 5.358 559.8 2928.3 191
6.37 4.845 1.245 0.010 5.343 484.3 29294 165
6.50 4.897 1.296 0.011 5.331 426.3 2930.7 145
Unconfined Compressive Strength: 700 kPa

2/10/2023 Muriwai Ground Investigation UCS S11 74.20 — 74.50m.xIsx
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2806

63532#L/UCS Waitakere LHRA

Version 3, July 2022

BGL e

Babohape Gectechnics!

Lebaeratory

PROJECT:

INVESTIGATION

WAITAKERE LHRA - MURIWAI GROUND

Unconfined Compressive Strength of

Cohesive Soils
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Borehole: BH-MQ2

Test Performed on: rock / whele-seil
Sample History:

Sample Method & Type:

Sample Number: S11

disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample

Depth: 74.20 — 74.50m

Initial Diameter:mm
Failure Conditions:
Initial Length:| 120.00 |mm
Strain at failure: 0.59 %
Initial Mass: g
Compression at failure: 0.71 mm
Initial Bulk Density:[  1.89  |ym®
Rate of Compression: 0.13 mm / minute
Initial Dry Density:|  1.45  |ym®
Mode of Failure: brittle
Water Content After Test: 31.8 %
Stress - Strain Curve
800
700
600 \
\
g 500 \\
n
3
= 400
5 /
= / \
/ \
< 300 \
/ \
N
200 \\
N,
N>
100 //
/
0
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
Axial Strain (%)

2/10/2023

Muriwai Ground Investigation UCS S11 74.20 — 74.50m.xIsx




Job No: Reg. No: Report No: Page 36 of 69

BGL - . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
o oo | T WAITAKERE LHRA - MURIWAI GROUND
Leboretry | INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S11 Depth: 74.20 — 74.50m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, extremely weak, brown, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS S11 74.20 — 74.50m.xIsx



Job No: Reg. No: Report No: Page 37 of 69
BGL -8 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S12 Depth: 76.13 — 76.40m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 8.870 0.000 0.000 5.244 0.0 2887.4 0
0.37 8.944 0.075 0.001 5.255 53.6 2889.2 19
0.73 8.980 0.110 0.001 5.271 133.4 2890.0 46
1.12 9.034 0.164 0.001 5.290 229.3 2891.3 79
1.48 9.081 0.211 0.002 5.316 361.0 2892.5 125
1.87 9.117 0.247 0.002 5.336 457.5 2893.3 158
2.23 9.140 0.270 0.002 5.356 558.2 2893.9 193
2.60 9.181 0.312 0.003 5.388 720.3 2894.9 249
2.98 9.221 0.351 0.003 5.423 894.9 2895.8 309
3.35 9.257 0.388 0.003 5.461 1086.2 2896.7 375
3.72 9.294 0.424 0.004 5.500 1284.2 2897.6 443
4.10 9.331 0.462 0.004 5.538 1474.9 2898.5 509
4.47 9.380 0.511 0.004 5.566 1613.1 2899.7 556
4.73 9.432 0.562 0.005 5.555 1556.9 2901.0 537
4.88 9.482 0.612 0.005 5.523 1399.1 2902.2 482
5.02 9.534 0.665 0.006 5.520 1383.4 2903.5 476
5.15 9.581 0.711 0.006 5.518 1374.5 2904.6 473
5.30 9.625 0.756 0.006 5.514 1350.9 2905.7 465
5.43 9.699 0.829 0.007 5.487 1219.8 2907.5 420
5.57 9.754 0.885 0.007 5.470 1132.0 2908.8 389
5.72 9.814 0.944 0.008 5.443 996.2 2910.3 342
5.85 9.882 1.012 0.008 5.410 831.5 2911.9 286
Unconfined Compressive Strength: 560 kPa

2/10/2023 Muriwai Ground Investigation UCS S12 76.13 — 76.40m.xIsx
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BG L 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
» e WAITAKERE LHRA - MURIWAI GROUND
Babohape Gectechnics! PROJECT:
Labaratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S12 Depth: 76.13 — 76.40m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter: 60.63 |mm
Failure Conditions:
Initial Length:| 119.95 |mm
Strain at failure: 0.43 %
Initial Mass:[ 647.59 |g
Compression at failure: 0.51 mm
Initial Bulk Density:|  1.87  |ym®
Rate of Compression: 0.11 mm / minute
Initial Dry Density:|  1.40  |ym®
Mode of Failure: brittle
Water Content After Test: 31.8 %
Stress - Strain Curve
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Muriwai Ground Investigation UCS S12 76.13 — 76.40m.xIsx
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63532#L/UCS Waitakere LHRA Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO2 Sample Number: S12 Depth: 76.13 — 76.40m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, extremely weak, grey with light brown
oxidation around circumference, weakly cemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS S12 76.13 — 76.40m.xIsx



Job No: Reg. No: Report No: Page 40 of 69
BGL 2 @ 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ2 Sample Number: S13 Depth: 78.14 — 78.47m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm?)
0.00 8.668 0.000 0.000 5.243 0.0 2696.3 0
0.38 8.737 0.070 0.001 5.258 75.8 2697.9 28
0.75 8.800 0.132 0.001 5.279 181.6 2699.3 67
1.12 8.856 0.188 0.002 5.304 306.5 2700.6 113
1.50 8.895 0.228 0.002 5.332 449.3 2701.5 166
1.87 8.910 0.242 0.002 5.344 507.4 2701.8 188
2.23 8.948 0.281 0.002 5.377 674.4 2702.7 250
2.62 8.971 0.304 0.003 5.416 871.2 2703.2 322
2.98 9.006 0.338 0.003 5.454 1063.4 2704.0 393
3.23 9.025 0.357 0.003 5.482 1199.4 2704.4 443
3.47 9.046 0.379 0.003 5.509 1339.6 2704.9 495
3.72 9.067 0.399 0.003 5.537 1479.6 2705.3 547
3.95 9.086 0.418 0.003 5.567 1626.8 2705.8 601
4.18 9.102 0.434 0.004 5.596 1773.6 2706.1 655
4.43 9.119 0.451 0.004 5.625 1921.4 2706.5 710
4.67 9.131 0.463 0.004 5.657 2081.9 2706.8 769
4.90 9.145 0.477 0.004 5.688 2236.5 2707.1 826
5.15 9.162 0.494 0.004 5.718 2387.9 2707.5 882
5.38 9.176 0.508 0.004 5.749 2540.9 2707.8 938
5.62 9.191 0.524 0.004 5.779 2691.0 2708.1 994
5.87 9.209 0.541 0.005 5.805 2822.4 2708.5 1042
6.10 9.561 0.894 0.007 5.549 1536.5 2716.6 566
6.33 9.625 0.958 0.008 5.551 1549.6 2718.0 570
6.58 9.692 1.024 0.009 5.555 1569.4 27195 577
6.82 9.750 1.082 0.009 5.562 1605.5 2720.9 590
7.05 9.808 1.140 0.009 5.570 1641.4 2722.2 603
Unconfined Compressive Strength: 1,000 kPa

2/10/2023 Muriwai Ground Investigation UCS S13 78.14 — 78.47m.xIsx



BGL e

Babohape Gectechnics!

Lebaeratory

Cohesive Soils

Unconfined Compressive Strength of

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Job No: Reg. No: Report No: Page 41 of 69
63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
ROJECT. WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION
Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Initial Bulk Density:

Initial Dry Density:

Water Content After Test:

Borehole: BH-MQ2

Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.45 %
Initial Mass:g
Compression at failure: 0.54 mm
[ 196 |
| 155 |

Sample Number: S13 Depth: 78.14 — 78.47m

1.96

Rate of Compression: 0.092 |mm/ minute

Mode of Failure: brittle

1.55

Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS S13 78.14 — 78.47m.xIsx



Job No: Reg. No: Report No: Page 42 of 69
63532#L/UCS Waitakere LHRA Version 3, July 2022

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MQ2 Sample Number: S13 Depth: 78.14 — 78.47m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to coarse, extremely weak to very weak, banded
brown & dark brown, weakly cemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS S13 78.14 — 78.47m.xIsx



Job No: Reg. No: Report No: Page 43 of 69
BGL -8 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCS01 Depth: 9.93 — 10.13m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 3.399 0.000 0.000 5.243 0.0 2745.8 0
0.28 3.461 0.062 0.001 5.248 25.3 2747.9 9
0.58 3.521 0.122 0.002 5.253 53.3 2750.0 19
0.87 3.578 0.179 0.002 5.260 87.1 2752.0 32
1.15 3.630 0.232 0.003 5.268 126.3 2753.8 46
1.45 3.683 0.284 0.004 5.276 167.8 2755.6 61
1.73 3.738 0.340 0.004 5.284 206.2 2757.5 75
2.02 3.792 0.394 0.005 5.291 242.9 2759.4 88
2.32 3.847 0.449 0.006 5.298 278.5 2761.3 101
2.60 3.904 0.505 0.006 5.304 309.5 2763.3 112
2.88 3.962 0.563 0.007 5.309 3354 2765.3 121
3.18 4.022 0.624 0.008 5.313 355.8 2767.4 129
3.47 4.083 0.684 0.009 5.317 373.0 2769.5 135
3.75 4.144 0.745 0.009 5.319 385.7 2771.6 139
4.05 4.207 0.808 0.010 5.320 390.7 2773.9 141
4.33 4.279 0.880 0.011 5.316 367.7 2776.4 132
4.62 4.344 0.946 0.012 5.315 363.3 2778.7 131
4.92 4.410 1.012 0.013 5.314 360.9 2781.0 130
5.20 4.478 1.079 0.014 5.314 360.2 2783.4 129
5.48 4.545 1.146 0.014 5.314 359.3 2785.7 129
5.78 4.609 1.210 0.015 5.314 359.6 2788.0 129
Unconfined Compressive Strength: 140 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS01 9.93 — 10.13m.xIsx



BGL e

Babohape Gectechnics!

Lebaeratory

Cohesive Soils

Unconfined Compressive Strength of

Job No: Reg. No: Report No: Page 44 of 69
63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
ROJECT. WAITAKERE LHRA - MURIWAI GROUND
INVESTIGATION
Tested By: WEC 27-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Test Performed on:
Sample History:
Sample Method & Type:

Initial Diameter:

Initial Length:

Initial Mass:

Initial Bulk Density:

Initial Dry Density:

Water Content After Test:

Borehole: BH-MQ03

rock / whele-seil
disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample
(5915 Jm
Failure Conditions:
[ 79.91 Jmm
Strain at failure: %
[[432.98 g
Compression at failure: 0.81 mm
[ 197 |um®
Rate of Compression: 0.20 mm / minute
[ 160 |um®
Mode of Failure: plastic / brittle
24.5 %

Sample Number: UCS01 Depth: 9.93 — 10.13m

Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS UCS01 9.93 — 10.13m.xIsx



Job No: Reg. No:

Report No: Page 45 of 69

63532#L/UCS Waitakere LHRA Version 3, July 2022

Habbape Gectechnics! PROJECT:

Lebceatory

BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO3 Sample Number:

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine, extremely weak

SAMPLE BEFORE TEST

yellow, very weakly cemented.

UCS01 Depth: 9.93 — 10.13m

, banded orange, dark orange &

SAMPLE AFTER TEST

2/10/2023

Muriwai Ground Investigation UCS UCSO01 9.93 — 10.13m.xlsx



Job No: Reg. No: Report No: Page 46 of 69
BGL ‘ . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Batibige Gectediticdl | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCSQ02 Depth: 16.00 — 16.27m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 3.064 0.000 0.000 5.256 0.0 2645.0 0
0.28 3.120 0.057 0.000 5.265 42.0 2646.3 16
0.58 3.183 0.120 0.001 5.270 70.8 2647.7 27
0.87 3.240 0.177 0.001 5.278 106.4 2648.9 40
1.15 3.297 0.234 0.002 5.286 149.7 2650.2 56
1.45 3.354 0.290 0.002 5.295 194.2 2651.5 73
1.73 3.406 0.343 0.003 5.305 245.3 2652.6 92
2.02 3.454 0.391 0.003 5.317 302.0 2653.7 114
2.32 3.507 0.443 0.004 5.327 353.9 2654.8 133
2.60 3.559 0.495 0.004 5.338 410.2 2656.0 154
2.88 3.612 0.548 0.005 5.349 464.8 2657.2 175
3.18 3.657 0.593 0.005 5.354 487.9 2658.2 184
3.47 3.697 0.633 0.005 5.358 508.1 2659.1 191
3.60 3.725 0.661 0.006 5.362 529.7 2659.7 199
3.75 3.754 0.690 0.006 5.366 550.0 2660.3 207
3.88 3.782 0.718 0.006 5.370 568.1 2661.0 213
4.02 3.811 0.747 0.006 5.373 584.8 2661.6 220
4.17 3.840 0.776 0.006 5.376 602.2 2662.3 226
4.30 3.867 0.804 0.007 5.380 619.5 2662.9 233
4.43 3.896 0.832 0.007 5.383 635.6 2663.5 239
4.58 3.923 0.860 0.007 5.386 651.6 2664.1 245
4.72 3.953 0.889 0.007 5.389 664.5 2664.8 249
4.85 3.982 0.918 0.008 5.392 678.4 2665.4 255
5.00 4.012 0.948 0.008 5.394 690.5 2666.1 259
5.13 4.042 0.978 0.008 5.396 701.4 2666.8 263
5.27 4.072 1.009 0.008 5.398 710.4 2667.5 266
5.42 4.103 1.040 0.009 5.400 720.3 2668.2 270
5.55 4,132 1.069 0.009 5.402 730.7 2668.8 274
5.68 4.162 1.098 0.009 5.404 740.2 2669.5 277
5.83 4.194 1.130 0.009 5.405 747.1 2670.2 280
5.97 4.226 1.162 0.010 5.406 751.9 2670.9 282
6.10 4.258 1.194 0.010 5.407 754.0 2671.6 282
6.25 4.291 1.227 0.010 5.407 754.5 2672.4 282
6.38 4.323 1.260 0.010 5.406 752.6 2673.1 282
6.52 4.359 1.295 0.011 5.405 747.2 2673.9 279
6.67 4.396 1.332 0.011 5.404 740.3 2674.7 277
6.80 4.431 1.367 0.011 5.402 729.7 2675.5 273
6.93 4.467 1.403 0.012 5.400 718.9 2676.3 269
7.08 4.502 1.439 0.012 5.397 707.6 2677.1 264
7.22 4.537 1.474 0.012 5.394 693.2 2677.9 259
7.35 4.573 1.509 0.013 5.391 674.0 2678.7 252
Unconfined Compressive Strength: 280 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS02 16.00 — 16.27m.xlIsx



BGL e

Job No:

Reg. No: Report No: Page 47 of 69

63532#L

2806  [63532#L/UCS Waitakere LHRA Version 3, July 2022

WAITAKERE LHRA - MURIWAI GROUND

Babohape Gectechnics! PROJECT:

Loy INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Test Performed on:
Sample History:
Sample Method & Type:

Initial Diameter:

Initial Length:

Initial Mass:

Initial Bulk Density:

Initial Dry Density:

Water Content After Test:

Borehole: BH-MQ03

rock / whele-seil
disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample
5605 Jom
Failure Conditions:

[ 12999 Jrm

Strain at failure: %
[612.76 g

Compression at failure: mm
| 193 |um®
Rate of Compression: 0.20 mm / minute

[ 150 |um®

Mode of Failure: brittle

30.8 %

Sample Number: UCS02 Depth: 16.00 — 16.27m

Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS UCS02 16.00 — 16.27m.xIsx



Job No: Reg. No: Report No: Page 48 of 69

BGL - . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, Ju|y2022
Pt Geecnnics. | snosecr.] WAITAKERE LHRA - MURIWAI GROUND
Ley | INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: UCS02 Depth: 16.00 — 16.27m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine, extremely weak, light grey, weakly cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS UCS02 16.00 — 16.27m.xIsx



Job No: Reg. No: Report No: Page 49 of 69
BGL 2 @ 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCS03 Depth: 29.55 — 29.75m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm?)
0.00 5.496 0.000 0.000 5.247 0.0 2820.6 0
0.30 5.564 0.068 0.001 5.250 16.3 2822.4 6
0.58 5.631 0.134 0.001 5.253 29.2 2824.1 10
0.87 5.695 0.199 0.002 5.256 46.7 2825.8 17
1.17 5.756 0.259 0.002 5.262 77.2 2827.3 27
1.45 5.817 0.321 0.003 5.267 100.9 2829.0 36
1.75 5.878 0.382 0.004 5.273 130.6 2830.5 46
2.03 5.936 0.440 0.004 5.280 166.8 2832.1 59
2.32 5.994 0.497 0.005 5.288 206.2 2833.6 73
2.62 6.053 0.557 0.005 5.295 242.8 2835.1 86
2.90 6.113 0.617 0.006 5.301 273.6 2836.7 96
3.18 6.173 0.676 0.006 5.306 294.6 2838.3 104
3.43 6.220 0.723 0.007 5.308 309.0 2839.5 109
3.63 6.264 0.768 0.007 5.309 313.3 2840.7 110
3.83 6.310 0.813 0.007 5.310 315.1 2841.9 111
4.05 6.360 0.863 0.008 5.309 3114 2843.2 110
4.25 6.412 0.915 0.008 5.308 305.4 2844.5 107
4.45 6.468 0.971 0.009 5.304 287.5 2846.0 101
4.67 6.517 1.021 0.009 5.304 285.4 2847.3 100
4.87 6.569 1.072 0.010 5.302 275.7 2848.7 97
5.07 6.621 1.124 0.010 5.299 264.0 2850.1 93
5.28 6.675 1.179 0.011 5.297 254.3 28515 89
5.48 6.734 1.237 0.011 5.295 241.9 2853.1 85
5.68 6.797 1.300 0.012 5.291 219.8 2854.7 77
Unconfined Compressive Strength: 110 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS03 29.55 — 29.75m.xlIsx



Job No: Reg. No: Report No: Page 50 of 69
BG L 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
welird WAITAKERE LHRA - MURIWAI GROUND
Babohape Gectechnics! PROJECT:
Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ03 Sample Number: UCS03 Depth: 29.55 — 29.75m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter: 59.93 |mm
Failure Conditions:
Initial Length:| 108.76 |mm
Strain at failure: 0.75 %
Initial Mass:| 614.84 |g
Compression at failure: 0.81 mm
Initial Bulk Density:[  2.00  |ym®
Rate of Compression: 0.21 mm / minute
Initial Dry Density:|  1.60  |ym®
Mode of Failure: planar
Water Content After Test: 234 %
Stress - Strain Curve
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2/10/2023

Muriwai Ground Investigation UCS UCS03 29.55 — 29.75m.xIsx



Job No: Reg. No: Report No: Page 51 of 69

BGL - . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, Ju|y2022
Aatoam Geoecnnics | onoseer.] WAITAKERE LHRA - MURIWAI GROUND
LR INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: UCS03 Depth: 29.55 — 29.75m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to medium, extremely weak, orange, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS UCS03 29.55 — 29.75m.xIsx



Job No: Reg. No: Report No: Page 52 of 69
BGL ‘ . 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Batibige Gectediticdl | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: UCS04 Depth: 31.95 — 32.23m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 2.463 0.000 0.000 5.251 0.0 2604.0 0
0.28 2.522 0.059 0.000 5.257 30.8 2605.2 12
0.58 2.580 0.117 0.001 5.262 54.0 2606.5 21
0.87 2.641 0.178 0.001 5.266 76.2 2607.8 29
1.15 2.702 0.239 0.002 5.271 99.0 2609.2 38
1.45 2.763 0.300 0.003 5.275 121.1 2610.5 46
1.73 2.825 0.362 0.003 5.280 144.3 2611.8 55
2.02 2.886 0.423 0.004 5.285 168.9 2613.2 65
2.32 2.947 0.484 0.004 5.290 193.3 2614.5 74
2.60 3.008 0.545 0.005 5.295 2194 2615.9 84
2.88 3.069 0.606 0.005 5.300 244.7 2617.2 93
3.18 3.128 0.665 0.006 5.305 272.2 2618.5 104
3.47 3.188 0.725 0.006 5.311 300.2 2619.8 115
3.75 3.247 0.784 0.007 5.316 327.4 2621.1 125
3.97 3.289 0.826 0.007 5.321 349.2 2622.0 133
4.17 3.329 0.866 0.007 5.325 370.3 2622.9 141
4.37 3.370 0.907 0.008 5.329 391.0 2623.8 149
4.58 3.410 0.947 0.008 5.333 412.8 2624.7 157
4.78 3.451 0.988 0.008 5.338 436.1 2625.6 166
5.00 3.492 1.029 0.009 5.342 457.6 2626.5 174
5.40 3.550 1.087 0.009 5.347 480.5 2627.8 183
5.82 3.610 1.147 0.010 5.354 518.4 2629.1 197
6.23 3.692 1.229 0.010 5.364 565.2 2630.9 215
6.63 3.773 1.311 0.011 5.373 609.2 2632.7 231
7.05 3.857 1.394 0.012 5.381 653.1 2634.6 248
7.47 3.938 1.475 0.012 5.390 695.1 2636.4 264
7.87 4.020 1.557 0.013 5.398 735.0 2638.2 279
8.28 4.104 1.641 0.014 5.405 773.3 2640.1 293
8.48 4.146 1.683 0.014 5.409 790.8 2641.0 299
8.90 4.230 1.768 0.015 5.415 821.2 2642.9 311
9.12 4.273 1.810 0.015 5.417 834.9 2643.9 316
9.32 4.314 1.852 0.015 5.420 846.9 2644.8 320
9.52 4.358 1.895 0.016 5.422 856.1 2645.8 324
9.73 4.402 1.939 0.016 5.423 864.1 2646.8 326
9.93 4.447 1.984 0.017 5.424 866.5 2647.8 327
10.13 4.493 2.030 0.017 5.423 864.0 2648.8 326
10.35 4.541 2.078 0.017 5.420 849.7 2649.9 321
10.55 4.593 2.130 0.018 5.415 821.0 2651.1 310
10.75 4.649 2.186 0.018 5.407 782.4 2652.3 295
10.97 4.703 2.240 0.019 5.399 743.6 2653.5 280
11.17 4.761 2.298 0.019 5.388 685.5 2654.8 258
Unconfined Compressive Strength: 330 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS04 31.95 — 32.23m.xIsx
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WAITAKERE LHRA - MURIWAI GROUND

Babohape Gectechnics! PROJECT:
Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ03 Sample Number: UCS04 Depth: 31.95 — 32.23m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter: 57.58 |mm
Failure Conditions:
Initial Length:| 119.87 |mm
Strain at failure: %
Initial Mass:[ 590.37 |9
Compression at failure: mm
Initial Bulk Density:[  1.89  |ym®
Rate of Compression: 0.20 mm / minute
Initial Dry Density:|  1.45  |ym®
Mode of Failure: planar
Water Content After Test: 31.7 %

Stress - Strain Curve
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Lo | INVESTIGATION

Job No: Reg. No: Report No: Page 54 of 69

Unconfined Compressive Strength of Tested By:| WEC 27-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: UCS04 Depth: 31.95 — 32.23m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to medium, extremely weak, light grey, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023
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Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Loy GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCSQ05 Depth: 33.76 — 34.06m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm?)
0.00 2.069 0.000 0.000 5.248 0.0 2604.2 0
0.28 2.119 0.050 0.000 5.257 44.8 2605.3 17
0.58 2.169 0.100 0.001 5.268 97.1 2606.3 37
0.87 2.216 0.147 0.001 5.279 155.8 2607.4 60
1.15 2.258 0.189 0.002 5.293 2259 2608.3 87
1.45 2.298 0.229 0.002 5.309 303.1 2609.2 116
1.73 2.336 0.267 0.002 5.325 383.4 2610.0 147
2.02 2.371 0.302 0.003 5.340 462.1 2610.7 177
2.32 2.388 0.319 0.003 5.344 479.2 2611.1 184
2.60 2.422 0.353 0.003 5.359 557.1 2611.9 213
2.88 2.457 0.388 0.003 5.376 643.8 2612.6 246
3.18 2.491 0.422 0.004 5.394 729.8 2613.4 279
3.47 2.530 0.462 0.004 5.409 806.0 2614.2 308
3.75 2571 0.502 0.004 5.423 878.3 2615.1 336
4.05 2.610 0.541 0.005 5.438 953.2 2616.0 364
4.33 2.654 0.585 0.005 5.451 1017.4 2616.9 389
4.47 2.677 0.608 0.005 5.455 1040.6 2617.4 398
4.62 2.705 0.636 0.005 5.458 1055.4 2618.0 403
4.75 2.735 0.666 0.006 5.459 1059.4 2618.7 405
4.88 2.771 0.702 0.006 5.457 1047.5 2619.5 400
5.03 2.829 0.760 0.006 5.442 974.5 2620.8 372
5.17 2.877 0.808 0.007 5.434 931.8 2621.8 355
5.30 2912 0.843 0.007 5.433 929.8 2622.6 355
5.45 2.942 0.873 0.007 5.434 932.4 2623.2 355
5.58 2.974 0.905 0.008 5.434 933.5 2623.9 356
5.72 3.005 0.936 0.008 5.433 930.4 2624.6 354
5.87 3.034 0.965 0.008 5.430 914.1 2625.3 348
Unconfined Compressive Strength: 400 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS05 33.76 — 34.06m.xlIsx
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o oot | rosecr | WAITAKERE LHRA - MURIWAT GROUND
il INVESTIGATION

Unconfined Compressive Stre

Cohesive Soils
Test Methods: NZS4402: 1986: Test 2.1/ T

ngth of Tested By:| WEC 28-Sep-23
Compiled By: WEC 28-Sep-23
est 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MQ03

Test Performed on:
Sample History:
Sample Method & Type:

disturbed / un

rock / whele-seil

from core sample / from-tube-sample

Sample Number: UCS05 Depth: 33.76 — 34.06m

disturbed /~+remeouldedfrecompacted-Funknrown

Initial Diameter: 57.58 |mm
Failure Conditions:
Initial Length:| 120.16 |mm
Strain at failure: 0.55 %
Initial Mass:| 611.10 (g
Compression at failure: 0.67 mm
Initial Bulk Density: 1.95 |ym®
Rate of Compression: 0.14 mm / minute
Initial Dry Density:| 1.55  |ym®
Mode of Failure: planar / brittle
Water Content After Test: 24.6 %
Stress - Strain Curve
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e oo | T WAITAKERE LHRA - MURIWAI GROUND
Leboretry | INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23

Cohesive Soils Compiled By:| WEC 28-Sep-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCSQ05 Depth: 33.76 — 34.06m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to medium, extremely weak, dark orange, weakly
cemented.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS UCSO05 33.76 — 34.06m.xIsx
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Batibige Gectediticdl | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCSQ06 Depth: 37.00 — 37.25m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 7.535 0.000 0.000 5.252 0.0 2836.6 0
0.13 7.564 0.028 0.000 5.254 14.0 2837.3 5
0.28 7.591 0.056 0.000 5.256 229 2838.0 8
0.42 7.614 0.079 0.001 5.259 35.4 2838.5 12
0.55 7.640 0.105 0.001 5.261 47.9 2839.1 17
0.70 7.667 0.132 0.001 5.263 59.7 2839.7 21
0.83 7.692 0.157 0.001 5.267 75.3 2840.3 27
0.98 7.720 0.184 0.002 5.270 90.2 2841.0 32
1.12 7.746 0.211 0.002 5.273 107.8 2841.6 38
1.27 7.772 0.237 0.002 5.276 124.0 2842.2 44
1.40 7.797 0.261 0.002 5.281 147.1 2842.8 52
1.53 7.821 0.286 0.002 5.286 170.8 2843.4 60
1.68 7.844 0.309 0.003 5.291 198.7 2844.0 70
1.82 7.867 0.332 0.003 5.297 226.6 2844.5 80
1.95 7.888 0.353 0.003 5.303 259.0 2845.0 91
2.10 7.910 0.374 0.003 5.310 291.7 2845.5 103
2.23 7.930 0.394 0.003 5.317 326.3 2846.0 115
2.37 7.949 0.414 0.003 5.324 363.7 2846.4 128
2.52 7.968 0.432 0.004 5.331 401.3 2846.9 141
2.65 7.986 0.451 0.004 5.340 443.2 2847.3 156
2.78 8.002 0.467 0.004 5.342 452.6 2847.7 159
2.93 8.015 0.480 0.004 5.343 458.5 2848.0 161
3.07 8.022 0.487 0.004 5.345 470.7 2848.2 165
3.20 8.040 0.505 0.004 5.354 513.3 2848.6 180
3.35 8.061 0.525 0.004 5.362 552.3 2849.1 194
3.48 8.082 0.546 0.005 5.369 590.8 2849.6 207
3.62 8.104 0.568 0.005 5.377 627.8 2850.1 220
3.77 8.127 0.591 0.005 5.384 662.6 2850.7 232
3.90 8.150 0.614 0.005 5.390 696.1 2851.2 244
4.03 8.176 0.640 0.005 5.396 724.0 2851.9 254
4.18 8.201 0.666 0.006 5.401 750.0 2852.5 263
4.32 8.226 0.691 0.006 5.406 773.8 2853.1 271
4.45 8.253 0.718 0.006 5.406 774.8 2853.7 271
4.60 8.344 0.809 0.007 5.363 558.7 2855.9 196
4.73 8.375 0.840 0.007 5.361 547.3 2856.6 192
4.87 8.401 0.866 0.007 5.361 551.3 2857.3 193
5.02 8.428 0.893 0.007 5.362 552.5 2857.9 193
5.15 8.470 0.934 0.008 5.358 5335 2858.9 187
Unconfined Compressive Strength: 270 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS06 37.00 — 37.25m.xlIsx
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= Y R 2 WAITAKERE LHRA - MURIWAI GROUND
Babhape Gectechnics PROJECT:
Loy INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ03 Sample Number: UCS06 Depth: 37.00 — 37.25m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown

Sample Method & Type:  from core sample / from-tube-sample

Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure:%
Initial Mass:g
Compression at failure: 0.72 mm
Initial Bulk Density:[  2.02  |ym®
Rate of Compression: 0.16 mm / minute
Initial Dry Density:|  1.70  |ym®

Mode of Failure: planar / brittle
Water Content After Test: 19.5 %

Stress - Strain Curve
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BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO3 Sample Number: UCSQ06 Depth: 37.00 — 37.25m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to medium, extremely weak, dark orange,
uncemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS UCS06 37.00 — 37.25m.xIsx



Job No: Reg. No: Report No: Page 61 of 69
BGL -8 63532#L 2806 63532#L/UCS Waitakere LHRA Version 3, July 2022
Betbag deckadtitiol | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: UCSQ7 Depth: 40.14 — 40.43m
Time el T Specimep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares: (kPa)
(mm) (mm) (mm®)
0.00 7.347 0.000 0.000 5.251 0.0 2830.7 0
0.15 7.381 0.035 0.000 5.252 5.1 2831.6 2
0.28 7.415 0.069 0.001 5.253 11.4 2832.4 4
0.42 7.450 0.103 0.001 5.255 18.4 2833.3 6
0.57 7.484 0.137 0.001 5.256 25.3 2834.1 9
0.70 7.518 0.171 0.001 5.257 323 2834.9 11
1.07 7.607 0.260 0.002 5.261 52.4 2837.2 18
1.45 7.695 0.348 0.003 5.267 78.9 2839.3 28
1.82 7.781 0.434 0.004 5.273 112.6 2841.5 40
2.18 7.863 0.516 0.004 5.281 151.3 2843.5 53
2.57 7.944 0.598 0.005 5.289 189.5 2845.5 67
2.93 8.024 0.677 0.006 5.296 224.6 2847.5 79
3.30 8.110 0.763 0.007 5.301 249.7 2849.7 88
3.68 8.200 0.853 0.007 5.303 262.0 2851.9 92
4.05 8.297 0.950 0.008 5.303 259.7 2854.4 91
4.42 8.393 1.047 0.009 5.301 250.7 2856.8 88
4.80 8.493 1.146 0.010 5.298 236.6 2859.3 83
5.17 8.589 1.242 0.011 5.295 2239 2861.7 78
5.55 8.689 1.342 0.012 5.292 206.9 2864.2 72
5.92 8.793 1.446 0.013 5.290 198.4 2866.8 69
Unconfined Compressive Strength: 92 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS07 40.14 — 40.43m.xIsx
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welird WAITAKERE LHRA - MURIWAI GROUND
Babohape Gectechnics! PROJECT:
Laboratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ03 Sample Number: UCSO07 Depth: 40.14 — 40.43m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter:mm
Failure Conditions:
Initial Length:mm
Strain at failure: 0.74 %
Initial Mass:[ 660.65 |g
Compression at failure: 0.85 mm
Initial Bulk Density:[  2.03  |ym®
Rate of Compression: 0.23 mm / minute
Initial Dry Density:|  1.65  |ym®
Mode of Failure: plastic
Water Content After Test: 234 %
Stress - Strain Curve
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BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO3 Sample Number: UCSQ7 Depth: 40.14 — 40.43m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to medium, extremely weak, dark orange,
uncemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS UCS07 40.14 — 40.43m.xIsx
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Batibige Gectediticdl | PROJECT- WAITAKERE LHRA - MURIWAI
Lebarstony GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By: WEC 2-Oct-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCS08 Depth: 41.15 — 41.43m
Time el T Speumep . Load Gauge [Axial Force Corrected Axial Stress
s Gauge Compression Strain G N) Ares; (kPa)
(mm) (mm) (mm?)
0.00 10.723 0.000 0.000 5.249 0.0 2914.3 0
0.37 10.791 0.068 0.001 5.257 43.0 2916.0 15
0.75 10.855 0.133 0.001 5.267 89.7 2917.6 31
1.12 10.907 0.185 0.002 5.285 181.8 2918.9 62
1.50 10.953 0.230 0.002 5.308 2954 2920.1 101
1.87 10.994 0.271 0.002 5.332 419.8 2921.1 144
2.23 11.015 0.293 0.003 5.345 482.5 2921.6 165
2.62 11.053 0.330 0.003 5.364 577.7 2922.6 198
2.98 11.099 0.376 0.003 5.388 701.2 2923.7 240
3.27 11.134 0.411 0.004 5.408 796.8 2924.6 272
3.53 11.168 0.445 0.004 5.428 899.7 2925.5 308
3.82 11.201 0.478 0.004 5.449 1003.2 2926.3 343
3.95 11.219 0.496 0.004 5.459 1056.8 2926.7 361
4.23 11.254 0.531 0.005 5.480 1161.6 2927.6 397
452 11.289 0.567 0.005 5.500 1263.3 2928.5 431
4.65 11.307 0.584 0.005 5.511 13154 2929.0 449
4.78 11.325 0.602 0.005 5.521 1366.7 2929.4 467
4.93 11.343 0.620 0.005 5.531 1419.0 2929.9 484
5.07 11.361 0.638 0.005 5.542 1470.3 2930.3 502
5.20 11.378 0.655 0.006 5.552 1522.3 2930.7 519
5.35 11.396 0.673 0.006 5.562 1573.4 2931.2 537
5.48 11.414 0.691 0.006 5.572 1623.3 2931.7 554
5.63 11.432 0.709 0.006 5.582 1673.5 2932.1 571
5.77 11.452 0.729 0.006 5.592 1720.6 2932.6 587
5.90 11.471 0.748 0.006 5.601 1769.1 2933.1 603
6.05 11.491 0.768 0.007 5.610 1814.7 2933.6 619
6.18 11.510 0.787 0.007 5.619 1859.9 2934.1 634
6.32 11.530 0.807 0.007 5.629 1907.0 2934.6 650
6.47 11.551 0.828 0.007 5.637 1948.9 2935.1 664
6.60 11.571 0.848 0.007 5.645 1988.8 2935.6 677
6.75 11.593 0.870 0.007 5.651 2020.2 2936.2 688
6.88 11.616 0.893 0.008 5.659 2058.3 2936.8 701
7.02 11.641 0.918 0.008 5.663 2081.5 2937.4 709
7.17 11.666 0.943 0.008 5.667 2101.4 2938.0 715
7.30 11.693 0.970 0.008 5.666 2096.0 2938.7 713
7.43 11.726 1.003 0.009 5.656 2046.6 2939.5 696
7.58 11.893 1.170 0.010 5.490 12125 2943.8 412
7.72 11.970 1.247 0.011 5.433 923.8 2945.7 314
7.87 12.025 1.302 0.011 5.421 863.6 2947.1 293
8.00 12.069 1.347 0.012 5.413 825.6 2948.3 280
8.13 12.106 1.383 0.012 5.408 800.0 2949.2 271
Unconfined Compressive Strength: 720 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS08 41.15 — 41.43m.xIsx
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welird WAITAKERE LHRA - MURIWAI GROUND
Babohape Gectechnics! PROJECT:
Labaratory INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 2-Oct-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MQ03 Sample Number: UCS0S8 Depth: 41.15 — 41.43m
Test Performed on: rock / whele-seil
Sample History: disturbed / undisturbed /+emeoulded/-recompacted--unknown
Sample Method & Type:  from core sample / from-tube-sample
Initial Diameter: 60.92 |mm
Failure Conditions:
Initial Length:| 116.96 |mm
Strain at failure: 0.81 %
Initial Mass:| 585.46 |g
Compression at failure: 0.94 mm
Initial Bulk Density:|  1.72  |ym®
Rate of Compression: 0.13 mm / minute
Initial Dry Density:|  1.15  |ym®
Mode of Failure: planar
Water Content After Test: 49.9 %
Stress - Strain Curve
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o oo | T WAITAKERE LHRA - MURIWAI GROUND
Leboretry | INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23

Cohesive Soils Compiled By:| WEC 2-Oct-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: JCS0S8 Depth: 41.15 —41.43m

Sample Description (not part of BGL IANZ Accreditation):

SILTSTONE, extremely weak, grey.

SAMPLE BEFORE TEST SAMPLE AFTER TEST

2/10/2023 Muriwai Ground Investigation UCS UCS08 41.15 — 41.43m.xIsx
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Batbige Gectectiticdl | PROJECT- WAITAKERE LHRA - MURIWAI
Leboratory GROUND INVESTIGATION
Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By: WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23
Borehole: BH-MO3 Sample Number: UCS09 Depth: 50.73 = 51.00m
Time Compression Spemmep . Load Gauge |Axial Force Corrected Axial Stress
Gl Gauge Compression Strain (mm) N) Ar6621 (kPa)
(mm) (mm) (mm"®)
0.00 2.137 0.000 0.000 5.253 0.0 2801.8 0
0.13 2.174 0.037 0.000 5.257 19.6 2802.7 7
0.52 2.267 0.130 0.001 5.270 87.2 2804.8 31
0.88 2.353 0.216 0.002 5.288 177.0 2806.9 63
1.27 2.437 0.300 0.003 5.309 282.7 2808.8 101
1.63 2.478 0.341 0.003 5.331 392.2 2809.8 140
2.00 2.494 0.357 0.003 5.348 477.4 2810.2 170
2.38 2.536 0.399 0.003 5.381 641.6 2811.2 228
2.75 2.580 0.444 0.004 5.419 832.4 2812.2 296
3.12 2.622 0.485 0.004 5.460 1041.1 2813.2 370
3.50 2.665 0.528 0.004 5.504 1262.1 2814.2 448
3.87 2.704 0.567 0.005 5.551 1495.8 2815.1 531
4.25 2.744 0.607 0.005 5.598 1730.3 2816.1 614
4.62 2.784 0.647 0.005 5.645 1966.2 2817.0 698
4.98 2.826 0.689 0.006 5.691 2199.5 2818.0 781
5.37 2.882 0.745 0.006 5.728 2383.7 2819.3 846
5.73 3.458 1.321 0.011 5.302 244.1 2833.0 86
6.10 3.562 1.425 0.012 5.300 237.1 2835.5 84
Unconfined Compressive Strength: 850 kPa

2/10/2023 Muriwai Ground Investigation UCS UCS09 50.73 — 51.00m.xIsx
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ROJECT. WAITAKERE LHRA - MURIWAI GROUND
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Tested By: WEC 28-Sep-23
Compiled By: WEC 28-Sep-23
Checked By: JF 2-Oct-23

Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1

Test Performed on:
Sample History:
Sample Method & Type:

Initial Diameter:

Initial Length:

Initial Mass:

Initial Bulk Density:

Initial Dry Density:

Water Content After Test:

Borehole: BH-MQ03

rock / whele-seil
disturbed / undisturbed /+emeoulded/-recompacted--unknown
from core sample / from-tube-sample
5972 Jm
Failure Conditions:
[ 11988 Jm
Strain at failure: 0.62 %
[[652.28 g
Compression at failure: 0.74 mm
| 194 |um®
Rate of Compression: 0.14 mm / minute
| 1.60 |

1.

Sample Number: UCS09 Depth: 50.73 — 51.00m

Mode of Failure: brittle

Stress - Strain Curve
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BGL - . 63532#L 2806
WAITAKERE LHRA - MURIWAI GROUND

Babbape Gectechnics! PROJECT:
Loty INVESTIGATION

Unconfined Compressive Strength of Tested By:| WEC 28-Sep-23
Cohesive Soils Compiled By:| WEC 28-Sep-23
Test Methods: NZS4402: 1986: Test 2.1/ Test 6.3.1 Checked By: JF 2-Oct-23

Borehole: BH-MO3 Sample Number: JCSQ09 Depth: 50.73 — 51.00m

Sample Description (not part of BGL IANZ Accreditation):

SANDSTONE, fine to medium, extremely weak, dark orange, weakly
cemented.

SAMPLE AFTER TEST

SAMPLE BEFORE TEST

2/10/2023 Muriwai Ground Investigation UCS UCS09 50.73 — 51.00m.xIsx
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O ceotecHNIcs
18 October 2023
Our Ref: 1092481.0.1.0 & 1092481.0.2.0/Repl
Customer Ref: 12612462
GHD Limited
Level 2, GHD Centre
27 Napier Street

Freemans Bay
Auckland 1011

Attention: John Southworth

Dear John

Muriwai

Laboratory Test Report

Customer’s Instructions

The detailed testing instructions were provided with a schedule from Mr. John Southworth.

Sampling Procedure

Samples have been tested as received from the customer.

Sample Location Plan

Not applicable.

Samples

Three core samples were received. All samples were labelled with Borehole number, sample
reference, and depth.

Date of Sample Receipt
27 September 2023

Test Method(s)

ASTM D4647-13 (2020) - Pinhole

BS 1377: Part 5: 1990 Clause 6.3 - Dispersibility by the Crumb Method (not IANZ accredited)
NZS 4402: 1986 Test 2.1 - Water Content

Material Description
Descriptions are provided in the attached presentation pages.
Geotechnics Ltd

1 Hill Street, Onehunga, Auckland, 1061 | PO Box 13171, Onehunga, Auckland, 1643
+64-9-356 3510 | enquiry@geotechnics.co.nz | www.geotechnics.co.nz



Our Ref: 1092481.0.1.0 & 1092481.0.2.0/Repl Page 2 of 5

Test Results

Test results are attached.

Test Remarks

Test remarks are detailed on the presentation pages.

General Remarks

Samples not destroyed during testing, will be retained for one month from the date of this report
before being discarded.

Descriptions are enclosed for your information but are not covered under the IANZ endorsement of
this report.

This report has been prepared for the benefit of GHD Limited, with respect to the particular brief
given to us and it cannot be relied upon in other contexts or for any other purpose without our prior
review and agreement.

Please reproduce this report in full when transmitting to others or including in internal reports.

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the
bottom of the letterhead page.

GEOTECHNICS LTD

Report approved by: Authorised for Geotechnics by:
. L -I' 1

Helen Wang Corey Papu-Gread

Triaxial Laboratory Manager Project Director

Key Technical Person

T 1o T Aninooet] o N
w PR i ik The
- I aTaopes O Thes | BoaTTinn

- farrrapi e
i

18-Oct-23
t:\geotechnicsgroup\projects\1092481\1000 triaxial\issueddocuments\20231018 muriwai pihe.repl.docx

Geotechnics Ltd 18 October 2023
Muriwai Our Ref: 1092481.1000.0/Repl
GHD Limited Customer Ref: 12612462



Our Ref: 1092481.0.1.0 & 1092481.0.2.0/Repl

Page 3 of 5

1 Hill Street
Onehunga Geotechnics Project ID: 1092481.0.1.0
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: 12612462
p. +64 9 356 3510
Site/Location: Muriwai Location ID: BH-MO01
Sample Ref.: C5 Depth: 2.02-2.06 (m)
Test Method Used: ASTM D4647-13 (2020) Pinhole Test (Method A)
NZS 4402:1986 Test 2.1 Determination of Water Content
Initial Water Content 48.7 (%) Initial Bulk Density 1.65 (t/m3)
Final Water Content 61.5 (%) Initial Dry Density 111 (t/m3)
Hydraulic Duration of Rate of flow Cloudiness of flow
head H (mm) flow (min) g (mL/sec) From side From top
1.14 Dark Very dark
50 5 1.25 Dark Very dark
1.28 Dark Very dark
50 --
180 --
380 --
1020 --
Hole diameter after test: 2.2 (mm) Dispersion Category: D1
Sample Description: Clayey SILT, dark brown; very soft, wet, high plasticity.
Sample History: Undisturbed core trimmed at natural water content.
Test Remarks: 1. The pinhole was formed with 1.1 mm diameter pin.
2. Distilled water was used in test.
3. Classification:
D1, D2 -- Dispersive;
ND4, ND3 -- Moderately to slightly dispersive;
ND2, ND1 -- Non-dispersive.
4. The soil classified as non-dispersive still can erode in some circumstances.
Tested by: PIHE Date: 12/10/2023  Approved by KTP: Date: 18/10/2023
Geotechnics Ltd Page 1 of 1

ASTM D4647-13 (2020) Pinhole Test

Version 2.1 - 12 October 2021



Our Ref: 1092481.0.1.0 & 1092481.0.2.0/Repl

Page 4 of 5

1 Hill Street
Onehunga Geotechnics Project ID: 1092481.0.1.0
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: 12612462
p. +64 9 356 3510
Site/Location: Muriwai Location ID: BH-MO02
Sample Ref.: C15 Depth: 1.96 - 2.00 (m)
Test Method Used: ASTM D4647-13 (2020) Pinhole Test (Method A)
NZS 4402:1986 Test 2.1 Determination of Water Content
Initial Water Content 52.3 (%) Initial Bulk Density 1.69 (t/m3)
Final Water Content 47.9 (%) Initial Dry Density 111 (t/m3)
Hydraulic Duration of Rate of flow Cloudiness of flow
head H (mm) flow (min) g (mL/sec) From side From top
0.36 Perfectly clear Perfectly clear
50 5 0.36 Perfectly clear Perfectly clear
0.35 Perfectly clear Perfectly clear
0.33 Perfectly clear Perfectly clear
50 5 0.34 Perfectly clear Perfectly clear
0.34 Perfectly clear Perfectly clear
0.75 Perfectly clear Perfectly clear
180 5 0.76 Perfectly clear Perfectly clear
0.74 Perfectly clear Perfectly clear
1.20 Perfectly clear Perfectly clear
380 5 1.16 Perfectly clear Perfectly clear
1.15 Perfectly clear Perfectly clear
2.39 Perfectly clear Perfectly clear
1020 5 243 Perfectly clear Perfectly clear
2.38 Perfectly clear Perfectly clear
Hole diameter after test: 1.0 (mm) Dispersion Category: ND1
Sample Description: Silty CLAY, orange brown; very soft, wet, high plasticity.
Sample History: Undisturbed core trimmed at natural water content.
Test Remarks: 1. The pinhole was formed with 1.1 mm diameter pin.
2. Distilled water was used in test.
3. Classification:
D1, D2 -- Dispersive;
ND4, ND3 -- Moderately to slightly dispersive;
ND2, ND1 -- Non-dispersive.
4. The soil classified as non-dispersive still can erode in some circumstances.
Tested by: PIHE Date:  10/10/2023  Approved by KTP: i Date: 18/10/2023

Geotechnics Ltd

ASTM D4647-13 (2020) Pinhole Test

Page 1 of 1
Version 2.1 - 12 October 2021
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1 Hill Street, Onehunga, Auckland 1061
P 64 09 356 3510
www.geotechnics.co.nz
Determination of Dispersibilty - Crumb Method - BS 1377: Part 5: 1990 Clause 6.3
Site: Muriwai Job No: 1092481.0000.2.0
Test Pit/BH No: BH-MO01/C5 Sample No: AKL657.1 Depth (m): 20m
Stopwatch ID: S0596
Sample Description: clayey SILT, dark brown; very soft, wet, high plasticity
Descriptive behaviour of the crumbs observed
after allowing to stand for 5 to 10 min
Observations: Grade 4 - Strong reaction
The soil classified as dispersive. according to this test method.
Remarks:
Test Pit/BH No: BH-MO02 / C15 Sample No: AKL657.2 Depth (m): 1.95m
Stopwatch ID: S0596
Sample Description: silty CLAY, orange brown; very soft, wet, high plasticity
Descriptive behaviour of the crumbs observed
after allowing to stand for 5 to 10 min
Observations: Grade 4 - Strong reaction
The soil classified as dispersive according to this test method.
Remarks:
Balance ID: B0012
Reagent Used: 0.001M solution of Sodium Hydroxide: Dissolve 0.04g of anhydrous sodium hydroxide in distilled water to make 1L of solution.
Procedure: Prepare a few crumbs, each about 6mm to 10mm diameter, from a representative portions of the soil at the natural moisture content.
Drop the crumbs into a beaker about one-third full of the sodium hydroxide solution. Observe the reaction after allowing to stand for
5 min to 10 min.
OBSERVATIONS: Observe the behaviour of the crumbs in accordance with the following guidelines.
Grade 1: No reaction: Crumbs may slake or run out to form a shallow heap on the bottom of the beaker, but there is no sign of cloudiness caused
by colloids in suspension.
Grade 2: Slight reaction: A very slight cloudiness can be seen in the water at the surface of a crumb.
Grade 3: Moderate reaction: There is an easily recognizable cloud of colloids in suspension, usually spreading out in thin streaks at the bottom
of the beaker
Grade 4: Strong reaction: A colloidal cloud covers most of the bottom beaker, usually as a thin skin. In extreme cases all the water becomes
cloudy.
Grades 1 and 2 represent a non- dispersive reaction.
Grades 3 and 4 represent a dispersive reaction.
Remarks:
Tested by: KESA Date: 10/10/2023 Checked by: GEGO Date: 10/10/2023
GEOTECHNICS LTD Page 10f1

BS 1377: Part 5: Clause 6.3 Dispersibility (Crumb Method)

Version 1.0: 14 September 2015
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IANZ Laboratory Accreditation No. 587

O mcc

Calibration Certificate Certificate No: M720664.01

3/27 Napier Street

Certificate Issued To GHD Limited
Freemans Bay
Address |\ ckland
Purchase Order No
Manufacturer Geotechnics Model Geovane S/NO 902
Unique ID
Description Handheld shear vane with matching blade(s)
Calibration Date 3/04/2023 Temp During Test 19.7 to 20.1 °C
Method MCC 5.51¢.01 — Handheld Soil Shear Vane Testers (2021), Guideline for Hand Held Shear Vane Test (NZGS,
2001) was used as a guide.
Results
19 mm @ Vane Blade
Shear Strength = A x Reading A (kPa/div) 1.446 Area Ratio 23.3%
Reading Shear Reading Shear Reading Shear Reading Shear Reading Shear
(div) Strength (div) Strength (div) Strength (div) Strength (div) Strength
(kPa) (kPa) (kPa) (kPa) (kPa)
0 0 30 43 60 87 90 130 120 174
2 3 32 46 62 90 92 133 122 176
4 6 34 49 64 93 94 136 124 179
6 9 36 52 66 95 96 139 126 182
8 12 38 55 68 98 98 142 128 185
10 14 40 58 70 101 100 145 130 188
12 17 42 61 72 104 102 148 132 191
14 20 44 64 74 107 104 150 134 194
16 23 46 67 76 110 106 153 136 197
18 26 48 69 78 113 108 156 138 200
20 29 50 72 80 116 110 159 140 202
22 32 52 75 82 119 112 162
24 35 54 78 84 121 114 165
26 38 56 81 86 124 116 168
28 40 58 84 88 127 118 171

The expanded uncertainty of measurement, expressed at the 95% confidence level, is 4.1 kPa. The coverage factor (k) is 2.

Remarks
When received, this equipment was in good condition.

Measurement results are traceable to the International System of Units (SI), or other recognised references via an unbroken chain of
comparisons to the New Zealand National Standards or to the National Standards of other Signatories to the CIPM MRA.

This certificate has been prepared for the benefit of GHD Limited, with respect to the particular brief given to us and it cannot be

relied upon in other contexts or for any other purpose without our prior review and agreement.

This calibration was performed at 1 Hill Street, Onehunga, Auckland, NZ.

Prepared by Checked by Key Technical Person

Ivan Caresosa Agnelo Vaz Agnelo Vaz ]

7 L B
Calibration Technician ! ZS Senior Metrologist o4 S Segior Metrologist i R
o Ll

The Measurement & Calibration Centre Ltd Page 1 of 1 V9.10: 21 July 2022
1 Hill Street, Onehunga, Auckland Do not redistribute this document except in full. Date Issued: 3/04/2023


Ivan Caresosa
SignatureIvan[AutoNumber]

Agnelo Vaz
Signature

Agnelo Vaz
Signature


IANZ Laboratory Accreditation No. 587

O mcc

Calibration Certificate Certificate No: M720829.03

3, GHD Centre 27 Napier Street

Certificate Issued To GHD Limited - Auckland
Freemans Bay

Address
Purchase Order No 11910201_BG-01.8G-01-04 Auckland 1011
Manufacturer Geotechnics Model Geovane S/I\.lo 1060
Unique ID
Description Handheld shear vane with matching blade(s)
Calibration Date 15/05/2023 Temp During Test 19.1to0 19.5 °C
Method MCC 5.51c.01 — Handheld Soil Shear Vane Testers (2021), Guideline for Hand Held Shear Vane Test (NZGS,
2001) was used as a guide.
Results
19 mm @ Vane Blade
Shear Strength = A x Reading A (kPa/div) 1.547 Area Ratio 23.5%
Reading Shear Reading Shear Reading Shear Reading Shear Reading Shear
(div) Strength (div) Strength (div) Strength (div) Strength (div) Strength
(kPa) (kPa) (kPa) (kPa) (kPa)
0 0 30 46 60 93 90 139 120 186
2 3 32 49 62 96 92 142 122 189
4 6 34 53 64 99 94 145 124 192
6 9 36 56 66 102 96 148 126 195
8 12 38 59 68 105 98 152 128 198
10 15 40 62 70 108 100 155 130 201
12 19 42 65 72 111 102 158 132 204
14 22 44 68 74 114 104 161 134 207
16 25 46 71 76 118 106 164 136 210
18 28 48 74 78 121 108 167 138 213
20 31 50 77 80 124 110 170 140 217
22 34 52 80 82 127 112 173
24 37 54 84 84 130 114 176
26 40 56 87 86 133 116 179
28 43 58 90 88 136 118 183

The expanded uncertainty of measurement, expressed at the 95% confidence level, is £7.6 kPa. The coverage factor (k) is 2.

Remarks
When received, this equipment was in good condition.

Measurement results are traceable to the International System of Units (Sl), or other recognised references via an unbroken chain of
comparisons to the New Zealand National Standards or to the National Standards of other Signatories to the CIPM MRA.

This certificate has been prepared for the benefit of GHD Limited - Auckland, with respect to the particular brief given to us and it
cannot be relied upon in other contexts or for any other purpose without our prior review and agreement.

This calibration was performed at 1 Hill Street, Onehunga, Auckland, NZ.

Prepared by Checked by Key Technical Person
_Ivan Caresosa /@i~ Annalyse Ryan i~ Annalyse Ryan ——
= Calibration Technician Metrologist | Team Leader Metrologist | Team Leader ) ; eLcvar a8
The Measurement & Calibration Centre Ltd Page 1of 1 V9.6: 05 May 2023

1 Hill Street, Onehunga, Auckland Do not redistribute this document except in full. Date Issued: 16/05/2023


Ivan Caresosa
SignatureLatest[AutoNumber]

Annalyse Ryan
Signature

Annalyse Ryan
Signature
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‘Y\\- Mew Zealand & South Pacific S .
Oate 30 Mamh 2023
NZBEMN: S420050T84500

Attention: Dave Pennay
Organisation: DOCN Driling Limited
Email: dave@daendrilling oo ng

Letter Report:

SPT Energy Measurements on SNo. SPT Trip Hammers

1. Introduction

This latter report summarises the resulls of he Standard Penetration Test (SPT) energy
measurements on SNo. SPT trip hammers for DCN Drilling Limited on 9 February 2023, at
the site of TDA Maxwell Road, Maramarua, Waikato,

The SPT energy measurements were carried out to determine the average energy transfer
ratio from the SPT hammer to the SPT rods during the Standard Peneiration Tesis. The SPT
energy measurements were undeaken in accordance with ASTM D4633-156: Standard Tes!
Method for Energy Measurement for Dynamic Penetromelars.

A Pile Driving Analyzer (PDA) Mode! BG with add on SPT Analyzer software and a NW size
instrumented SFPT rod (manufactured by Plie Dynamics, Inc.) were used to acquirg the st
data. Adaptors from NW thread to tapered API thread were used on both ends of the
instrumentad mod o connect to the SPT rods.

The PDA system uses the Case Method equations to evaluate the test data. The maximum
energy transfer (EMX) at the gauge location was obtaned as the maximum value from
integrating the product of force (F) and velocity (v) over fime: EMX = max [ F(tlvitiat,

In summary, the measured energy transfer ratioz (ETR) for the SMNo. SPT trip hammers are:
s Trip Hammer #1, average ETR of G8.1%.
= Trip Hammer #2, average ETR of 68.0%.
= Trp Hammer #3, average ETR of 68.5%.
= Trp Hammer #4, average ETR of 73.5%.
s Trip Hammer #5, average ETR of 63,9%.

The calibraton certificates of the insfruments used for SPT energy measurements are
attached in Appendix A. The results of energy measurements are attached in Appendix B.
The representative force and velocity plois are attached in Appendix .,

Paga | 1 Lalter repor] preparsd for DEN Drilling Limited
ST Energy Measuremanls on SNo. SPT Trp Hamimens
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Q\‘ New Zealand & South Pacific
MNZBN: 8429050784505

2. Drill Rigs

The Morooka drill rig and approximate 81 mm outer diameter SPT rods were used for energy
maasurements on the trip hammers #1 and #2. The trailer mounted drill rig and approximate
B0 mm outer diameter SPT rods were used for energy measurements on the trip hammers
#3, ¥4 and #5. Photos of the wa rigs are presented in Figures 2-1 and 2-2 below.

Figure 2-2: Photos of the trailer mounted drill ng and the instrumented SPT rod assembly.

Pege | 3 Lettar report prepared for DEN Drillng Limited
SPT Energy Maasurameants an Sha. SPT Trip Hammers
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3. Energy Measurements of SPT Trip Hammer #1
Photos of the SPT frip hammar #1 are presented in Figure 2-1 balow,

Jeb Mo 1015_3302

Diate: 30 March 2023

Figure 3-1: Photos of SPT trip hammer #1

A summary of energy measuraments on tha trip hammer #1 is presanted in Table 3-1 below.

Table 3-1: Summary of energy measureaments on SPT trip hammer #1

Depth

Peg=| 3

Averags Average
Rangs of | Range of

SPT Hammer Test | below SFIT Tranadssred T'mmEmgr Tranitar Energy
Mo Mo, | ground N = (e} Energy Riafic Transfer

level (m) nergy (kMN-m) Ratio

1 13.5 345 0.281-0.351 0303 a99.2% - ¥3.9% | 63.5%

2 15 35 0.306-0.380| 0.339 64.4% - 80.1% | ¥1.3%

Trip Hamrmer #1
3 16.5 44 0311 -0352( 0.327 65.5% - 74.1% | B9.0%
Overall - 0.323 - 68.1%

Letter report prepared for DEH Drillng Lmited:
SPT Energy Measwemants an SMo, SPT Trp Hammess
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4. Energy Measurements of SPT Trip Hammer #2
Photos of the SPT frip hammar #2 are presented in Figure 4-1 balow,

|
Figure 4-1: Photos of SPT trip hammer #2

A summary of energy measuraments on the trip hammer #2 ig presanted in Table 4-1 balow.

Table £-1: Summary of energy measuraments on SPT trip hammer #2

Daplh Average | Average |
SPT Hammer | Test | below | SPT | ronde ™ Ifransterred  "2'9°C01 | Energy
Ma. Mo. | ground N = kN Energy mﬂ; . Transfer
_ flevelqmy | Ferov®W gagm) | R0 | Ratio
1 ) M 0.2685-0.330 0.2a% 93.6% - 62.8% | 63.0%
2 10.5 3F  |0.329-0.364 0.347 69.2% - V6.7% | ¥3.1%
Trip Harmmesr #2
4 12 25 |0.319-0.383( 0.336 G7.2% - 75.6% | Fl.B%
Owverall . 0.327 . 69.0%

Peg= | 4 Latter report prepared for THEM Drilling Limited

SPT Energy Measwraemeants on ko, SPT Top Hammess
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Cate: 30 March 2023

5. Energy Measurements of SPT Trip Hammer #3
Photos of the SPT frip hammear #3 are presented in Figure 5-1 balow,

Figure 5-1: Photos of SPT trip hammer #3
A summary of enargy measurements on the trip hammer #3 is presented in Table 5-1 below.

Table 5-1: Summary of energy measurements on SPT trip hammer #3

Depth Average | Average
SPTHammer | Test | below | SPT | M99 iponganeg  ReMOeol | pngg,
; ransfernsd |Energy Transfar
Ma, Mo, | ground N £ (kM- Energy Ralie Transfer
lavel {m) nergy (xN-m) Ratio
1 | 19 |0.336 = 0.401 0360 | F0.7% - 84 4% | 75.0%
2 10.5 M (0292=0336( 0.312 |61.5%-70.9% | B2 7%
Trip Hammer #3 |- - - -1 - -1- -
3 12 50 |0.277-0323( 0,304 58.5& - 68.1% | G4.0%
Owverall = 0.325 = 68.5%
Page | 5 Letter report prepared for DEH Driling Lmited:

SPT Energy Measwemants on SMo, S5PT Trip Hammess
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6. Energy Measurements of SPT Trip Hammer #4
Photos of the SPT frip hammar #4 are presented in Figure 6-1 balow,

Figure 6-1: Photos of SPT trip hammer #4

A summary of energy measuraments on the trip hammer #4 is presanted in Table 6-1 below.

Tabla 6-1: Summary of energy measuraments on SPT trip hammer #4

Dapth Averags | Average

SPTHammer | Test| below | SPT | #M2® 9! iTrangierred . "89S | Energy
Mo Mo, | ground W E oy (khom) Energy mﬂ;ﬂﬁn Transfer

level (m) ay (kM-m) Ratio

1 2 32 0321 —0.376 0354 87.7T%=-72.2% | T4.Th

2 10.5 35 |0.335-037F7 0.359 T0E% - 79.4% | 75.6%

Trip Hamrmesr #4
d 12 50 0288 -0372 0334 G0.6% - 7B.4% | 70.3%
Overall - 0.349 - 73.5%

Letter report prepared for DEH Drillng Lmited:
SPT Energy Maasuramanis on SMo, SPT Trp Hammers
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7. Energy Measurements of SPT Trip Hammer #5
Photos of the SPT frip hammer #5 are presented in Figure 7-1 balow,

i
-
Fy .

Figure 7-1: Photos of SPT trip hammer #5

A summary of energy measuraments on the trip hammer #5 iz presented in Table 7-1 below.

Tabla 7-1: Summary of energy measurements on SPT trip hammer #5

Deapth Avarage Average
R of R of

SPTHammer | Test | below | SPT | [“S08° ©  (Transterred . ~~'8- | Energy |
Mo, Mo, | ground N E resiigy (him) Energy "H;Eh.n Transfer |
lavel (m) | oo (kN-m) | Ratio |

1 2 49 0274 —0.340 0301 ST.6% - 71.7%: | 63.5%

2 10.5 28 |0.270-0.339 0300 56, 9% - 71.4% | 63.3%

Trip Hamamesr &5

3 12 48 0278 -0.330| 0.309 o8.5% - B9.6% | G5.0%

Overall . 0.303 . 63.9%

Pege | T Letter report prepared for RGN Drillmg Limited

SPT Energy Maasuremants on SNo. SPT Trip Hammears
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B. Limitations

This letter report has been prepared solely for the benefit of our client DCN Drlling Limited
with respect to the particular instructions and relevant information provided 1o us. This letter
report shall not be relied upon by any third parties or for any other purposes withaut our prior
review and written agreemant.

Authorised for Roc Consulting Limited by

Richard (Ligiang) Zhang
Director | Principal Geotechnical Engineer
Email; Richard@rocconsulling.co.nz Phaone +64 27 506 5893

Appendix:

A Instrument Calibration Certificates
B. SPT Energy Measuremenis Resulls

. Representative Force and Velocity Fiots
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Appendix A

Instrument Calibration Certificates
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Pile Dynamics, Inc. certifies that the

Pile Driving Analyzer®, Madel 8G

Serial Number: 5402 LE

was calibrated on 1 JAN 1T
using a PDA Calibration Box whose output was calibrated with test equipment
traceable to NIST,
This certificate is valid for 2 years from above date,

Tested by! f;ur? f/'{ﬁ

Cleveland, Ohio 44130 LISA

Plle Oynamics, Ing:
T 25 Aurora Raad




[EEoNw Cycle 1 _ -
Sample Force (5] Strain (UE] Bridge 1 (V) | Bridge 2 (V) |
1 0.00 0.00 0.00 0.00
2 1047.49 168,11 0.07 0.06
3 1838 02 27 52 0.1 0.11
[ 3020 38 4417 019 0.19
5 379243 5640 0.24 0.23
8 490705 72.74 0.31 0.31
T 578022 84.07 0.36 0.36
B BBBAT0 101.62 0.44 0.43
g 781218 113.27 0.49 0.48
10 B035.41 131.64 0.56 0,56
E] DE02.03 143.80 0.62 061
[Eridge 1 [Bridge 2
Force Calibration (Ib/V) 16069.95 |[Force Callbration {IbiV) 16102.53
Dffsat -7.23  [Offsat 12.05
[Cormelation 0.949998 rrolation 0.389987
Strain Calibration [pENV) 232.27 _ [Strain Calibration (RE/V) 232.74
Offsel 0.58  [Offsel 0.86
|Comelation 0.080985 |Correlation 0. 999581
[Force Strain Calibration
|EA [Kips) 69183.82
{Offset 4726
|Coralation (1. 849980
[ Cycle1
16500
14{1.00
12500
Emm
= 2000 T
% —— lrcaps !
60.00 i
d() 00
20.00
piful -
Ll 0,18 020 0.30 0 40 050 0 ED am

Bridgea (V)




Samphe Force (Ib) Strain (JE) 1(v)| Bridge 2
1 0.00 0.00 0.00 0.00
2 1021.07 12.60 0.08 0.08
3 2216.04 29.05 0.14 014
4 2002 44 40,06 0.19 018
§ 4197 45 56.78 0.26 D26
3 407297 67.81 0.31 0.3
7 G170.0 B4.56 0.38 0,30
B 6006 08 96.33 0.44 044
g 619633 113.88 0.51 051
10 805010 125.64 0.57 0.56
11 10316.06 143.07 0.54 064




[EE0w Cycle 3
Bample Forco (IB) Strain (UE} Bridge 1 (V) | Bridge 2 (V)]

1 0.00 0.00 0.00 0.00
] 102049 14.40 0.06 0.08
3 226302 31,58 0.14 0.14
4 304905 4303 019 0.19
5 426870 60.18 0.27 0.27
[5 508638 71.61 0.32 0.32
7 B271.27 88,94 0,39 0.30
[ 712233 100.84 0,44 0.44
g TEI7.92 112 58 0, 50 0.49
10 9201 80 131.04 0.57 0.57
11 10082 90 143,34 0.63 0.62

IBngi i [Bridge 2

Force Callbration (Ib/V) 16048.19 |Force Callbration (Ib/V) 16116.06

|Offsat -13.64 |Offset 2.18

|Correlation 0.999997 |Correlation 0.309996

|Strain Calibration (WEV) 228,89  |Strain Calibration [RE/NV) 229,89

[Oftset 4.75  |[Oftsel 0.52

|Corelation 0.990975 |Correlotion 0.099975

[Force Strain Calibration

|EA [Kips) 70109.18

{Off=at 39.07

|Comelation 0.999984

Cycle 3
| 1eom

oo \
‘E.E:.D: | Birsipa 1
.E —— N B

0D i .20 0.3 .40 050 080 0
Bridga (V)




Bridge Excitation (V) 5
Shunt Resitor (ahm) BO 4k

alibration Factors BRONW
Bridge 1 (WEIV) 279.44_|Bridge 2 (uEIV) 230.00
EA Factor (Kips] 6008456 | Aroa (in"d) 2.33
Calibrated by: _.:;
Calibrated Date: TH212023

Pile Dynamics Ine
30725 Aurora Rd
Solon, OH 441389

Traceabls o MN.I.5.T.




Accelerometer Calibration Certificate

Pile Dynamics, Inc.

Calibrated by Pile Dynamics, Inc.
Calibration performed on 14 JAN 103

Sarial No: K12664 Temperature: 73,0 °F

Madal: PR Humidity: 48%

Calibrated on: Channel 2 cn 86 5161 LE

Ref Acc 1: Yes0s| Gal on: 2apMarznzz
1035 g'sivalt

Ref Acc 2: T2517| Cal on: ZaMara0z2
1048 g'sivolt

Reference accelerometer calibrations are tracealble to
the United States Mational Institute of Standards and
Technology (NIST).

‘K12864: R*2 = 0.9839185

ml
.| y
15 o
w r
£ b o]
g 104 »
E A
s .-".
g =
= ,-*""
3 E'i "
_-
__.-'
y
1 I
o [ 10 15

Applied Velocity [ft's)

=/

PDA CALIBRATION FACTOR

416.1 mv/5000g
(B3.2 wg)

RAZ: 0.999916 [Chip programmed]

Operator. William Johnsan

Signad

Reference SIN K12884
Valocity Velogity
fels ftis
3178 3,180
4832 4,864
B.009 B 053
7.0&83 7.058
g.010 B.056
B.010 6.034
8080 0.852
11.010 10.862
12.703 12691
14.307 14.318

Maximum Acoaleration. 858 g's

Wirnloa SONLILOIN 007



Accelerometer Calibration Certificate E
Pile Dynamics, Inc.

Calibrated by Pile Dynamics, Inc.

Calibration ormed an
perf 14 JAN 273
Sarial MNo: K12855 Temperature: 73.0 °F FDA CALIBRATION FACTOR
Modal: PR Humidity; 50% 430.9 mv/s000g
(BB.2 pwg)
Calibrated on: Channel 3 on 83 5161 LE R*2. 0998805 [Chip programmed)
Operator. Willlam Johngon
Ref Ace 1; T2505! Cal on: 24harziz
1025 g'sfvalt - -
"(‘I: 2 -""}f# .H“‘._aﬁ'—— S=
Ref Acc 2: 25171 Cal on: 24Marz022 Bl ~
1048 g'sivol g
Reference accelerometer calibrations are traceable to
the United States National Institute of Standards and
Technology (NIST).
K12865; R*2 = 0.998905
.El.'r - —
[ Raferance S/N K12885 |
_Velocity Valocity
; ftis ft's
15- "3 2173 3,138
- - 4. 764 4,760
2 - 5.982 8.018
> | / 7127 7.148
;- - ; 7.850 7,588
B 40
s 107 A 8.938 8,943
_,,- B8.775 9,724
E y 11013 11.001
| o 12,641 12,601
3 5 W 14.2489 14,284
&
...
Maximum Acceleration: BE3 g's
L -
0 i Py
0 [ 10 15 20
Applied Valocity [fi/s)

Warnon HLSE 300000 a0z



Roc Consulting Ltd Jdob No-1015 2309
Mew Zealand & South Pacific

MNLBN: 8429050784509

Date: 30 March 20253

Appendix B

SPT Energy Measurements Results

Page | 10 Letter repor prepared for DCM Difimg Limited:
SPT Enargy Measureimenis on SNa. SPT Trip Hammars



Hot Consulting Limited Page 1

POIPLOT2 2021.1.61.0 Printed 26-Mareh-2023
Caga Method & ICAFE Resuls

2023-02-09 DCH Drilling - SFT Drop Hamimer Mo. 1 BHOZ Test 1 & 13.5m

OP; RZ Date: 08-February-2023

AR: 1503 cm® SP: 773 kN/m?

LE: 16.2 mi EM: 206,243 MPa

WS 5123.0 miz g 0 G0

EMX:- Maximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Ralic - Rated DR Maximum Deplaceman

FMX: Maximum Force CaX: Compression Siress Maximum

V11 Velociy attime 1 FWP. ForceMelgcily Proportionality
Pt i

BLy Depth HBLC EMX ETR FMX Vi1 BPM  AMX DMX  C3X FVP

m bifm J (1] kM mis bpm gs mm  MP&s
14 13.5 0 2847 @00 140 224 2100 2470 1% 928 0.5
15 13.5 o 2831 G1.8 1681 242 230 2,208 1 10740 1.1
16 135 0 28492 B4 140 2.1 228 2040 18 93.3 05
17 136 o 303 654 162 2.31 1.7 2233 24 1.0 0.4
18 136 0 30889 653 155 243 21.2 2237 25 1030 0.9
18 13.5 D 3053 643 150 244 210 23295 20 1055 1.0
20 13.5 0 374 6.9 156 2.70 21.8 2377 25 1047 0.9
21 13.5 0O 3331 T0.0 162 23 208 2208 42 1017 0.6
22 135 0 2808 842 145 224 M0 2152 21 96,4 0.4
23 12.5 03508 73.8 152 2ar 20,8 2358 Tt 1014 0.4
24 13.5 o 3014 63.5 T 2:30 122 2203 a1 955 0.5
25 13.5 0 3340 T4 161 2.51 182 2408 41 1074 0.3
26 13.5 0 2808 a2 1409 229 21.3 2250 12 043 0.3
a7 135 D 2886 608 150 2.3 218 2204 13 299 0.5
28 13.5 0 3001 63.2 61 229 298 2220 28 1004 0.2
29 13.5 0 33 B 162 243 221 2,254 18 1077 0.9
3 135 0 3175 669 176 2B0 21.7 2344 20 1166 0.7
N 135 0 3081 4.9 167 249 1227 2,112 18 1043 1.0
I 135 b G226 G0 154 241 21.6 2180 33 10 0.5
a3 12.5 0 20491 63,0 1% 272 215 2228 & 140 0.8
34 135 0o 28240 61.5 5T 2.28 214 2082 10 1044 0.8
35 13.5 G 2001 B312 161 2 60 294 2145 12 1072 0.7
e[ 135 o 2047 63.2 17 arr 20,7 2,045 g 1132 0.8
ar 13.5 0 ST 65y 162 251 214 2085 A8 1078 0.8
38 13.5 0 3009 634 166 239 208 2023 2% 1098 0.9
38 13.5 D 3028 638 160 245 219 ZM7 16 1063 1.0
40 135 0o 3014 615 164 2.62 223 1,848 g 10849 0.8
41 13.6 0 3044 642 148 232 211 1818 19 994 0.8
42 13.6 2500 61.1 15 232 213 1.8E7 18 1007 1.1
43 13.5 b 2873 603 145 229 215 1,860 14 58 0.7
44 13.5 O 3066 64.6 161 265 224 1.851 25 1068 048
44 13.5 0 28386 508 163 2.18 225 1,836 22 1083 0.5
46 135 B 3012 Bi5 165 252 225 1875 100 1087 1.0
47 135 0 20486 621 146 2:31 214 1,750 1 974 0.7
45 13.5 D 3124 f3.8 160 280 209 1898 13 1065 0.7
Aversge 3034 639 156 244 208 2113 21 1047 0.7
Tolal number of blows analyzed: 35
BL#¥ Sensors

14-45 F1: [GEONW1]229.4 (1.00); FZ [GBONWZ] 230.0 (1.00); A3: [K12864]416.1 (1.00);
Ad: [K12865] 430.9 (1.00)

Time Summary
Divive 2 minutes 19 ssconds 1216 pm - 1218 pm BN 1-48



Roc Consulling Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method 5 iICAPE Rasults
Printed: 26-March-2023 Test started: 0%-Februan-2023
2023-02-09 DCN Drilling - SFT Drop Hammer No_1

ERX () —s—0 FRX (kM) BPM (bpm)
Maximum Enangy Maximum Force Blowea/Minuts
0.0 bo.0 180.0 2700 3600 0 a0 100 160 200 0.0 10.0 20.0 40.0 40.0
a i i i i i
10
@ 20 - | }
£
a
*
e
m
i su = d 1 ‘-“:‘:’ - i.
& s
40 - - . g
50 ; : ,
0.o 20,0 40.0 60,0 a0.0 oo 100 2.00 3.00 4.00 000 7000 1.400.0 2,100.02,800.0
ETR (%) VT1(mis) AMX {p's)

Energy Transfar Ratio - Rated Vildooity af time 1 Mazimum Acceleration



Fot Consulting Limited Page 1

POIPLOT2 2021.1.61.0 Printed 26-Mareh-2023
Case Method & IGAPE Resulis

2023=02-09 DO Drilling - SPT Drop Hammer No.1_1 BHOE Test 2. at15m

0P RE Date: 08-Februan-2023

AR: 1503 cm® > S T3 iN'm?

LE: 16.7 i EM: 206,843 MPa

WS: 51230 mis e 0,90

EMX: Kaximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Ralio - Rated Dhx: Maximum Deplaceman

FMX: Maximum Force CeX: Compression Siress Maximum

VT1: Velocity at trme 1 FWVP. ForceMelocity Proportionality

BPM Blows/Miniits ._

BLy Depth HLC EMX ETR  FMX Vit BPM  AMX DMX  C3X FVP

m bifm J (%) kN mis bpm gs mm  MFs
16 15.0 0 34848 T 151 278 213 2.528 a6 1003 0.4
17 15.0 0 3514 T4.1 156 2,79 21.8 3,026 40 1035 o.T
18 15.0 o0 3reg B, 1 167 276 23.00 238 51 143 0.4
19 15.0 0 3622 76,3 147 2m 228 2782 47 975 0.6
20 15.0 0 3364 T09 150 27 213 2909 34  o4dB 0.5
21 15.0 0 3358 T0.A 145 268 212 2754 34 268 0.6
22 15.0 0 36048 6.1 152 2M 21.1 2815 Ja 1012 0.6
23 15.0 0 3667 7.3 162 270 209 2829 a8 12 0.6
24 15.0 0 3444 728 181 270 220 E 940 2F 1073 0.6
25 15.0 03402 TL.T 150 2.7 £0.4 28617 a4 100 0.6
26 15.0 0o 3494 i 153 2.713 BZ 2882 33 10240 0.7
27 6.0 0 3424 T2A1 1650 263 21.8 2826 a2 L E 0.7
28 15.0 0 33k Ba.1 143 250 220 2668 4 050 0.6
28 15.0 0 3430 723 145 262 2.5 2,763 gy 965 0.6
30 15.0 O 3383 713 147 263 213 27 41 8.0 0.6
il 15.0 0 3344 705 158 274 220 2952 41 1052 0.6
R 1510 0 3741 788 140 268 220 2892 33 995 0.5
33 15.0 0 3439 T25 162 267 222 2891 32 13 0.6
34 15.0 0 3229 123 L3 253 223 2533 4k 241 oG
a5 15.0 g 3111 5.6 148 262 224 2762 a1 88.8 0.6
a6 15.0 o 33a87 Ti4 147 264 22.3 2,630 43 a7T.8 0.&
a7 15.0 O 2485 T34 145 2.60 221 2,628 33 0.4 0.8
38 15.0 B 31&0 654 147 262 216 2,704 32 88,1 0.6
39 15.0 0 3344 705 147 268 2.5 2760 28 a7y 0.7
40 15.0 0 31841 &7.0 148 264 229 2756 26 985 0.6
41 15.0 D 3242 683 145 253 231 Z859 23 DB 0.6
42 150 0 3310 69,7 144 263 215 2,782 29 960 o.r
43 15.0 0 3342 T0.4 151 258 218 2,779 28 1006 0.5
44 15.0 0 3247 B84 146 2.54 226 2548 S 968 0.9
45 15.0 O 3056 Gdad 149 254  21.5 2586 23 992 0.5
46 15.0 D a2a8 69.5 148 2.58 283 2,653 Al 584 0.5
47 165.0 0 30841 65.1 146 2.58 218 2,814 17 9649 0.6
48 15.0 0 3230 6&.1 145 250 16.4 2660 1% GG 2 0.r
48 15.0 0 3404 736 145 284 214 2689 k1) 1 0.6
a0 15.0 D 2412 T19 165 293 213 3.043 23 1089 0.8
Average 3385 T3 1448 266 21.3 2786 a3 9494 0.8
Talal number of blows analyzed: 35
BL¥ Sensors

16-50 F1; [BEONW1] 2204 (1.00); FZ [GBONW2] 230.0 (1,00 A3 K12864]416.1 (1.00);
Ad: [K12865] 430.9 (1.00)

Time Summary
Diive 2 minutes 18 ssconds 12:54 pm - 12:57 pm BN 1-50



Roc Consulting Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & iICAPE Results
Printed: 26-March-2023 Test started: 08-Februan-2023

2023-02-09 DCN Drrilling - SPT Orop Hammer Mo.1_1

EMXY () —s—0 FMX (kM) —s——o BPM (bpm)
Maximum Enangy Maximum Force Blowa/Minute
0.0 1000 2000 300.0 4000 O G0 100 160 200 0.0 0.0 20.0 S0 40.0
0 ' ' ' :
10
@ 20 - : g
£
a
=
=]
2 a0
i
40 - :
50 i | . 1
0o oo 0.0 800 20,0 Q.00 1.00 2.00 3.0:0 .00 0.0 BOo.o 1,600.0 2,400.03,200.0
ETR (%) V11 (m's) AMX [o's)

Enargy Transfar Ratlio - Rated Wedooity at time 1 Mazimum Accelerafion
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PDIPLOT2 2021.1.61.0 Printed 26-Manrch-2023
Caze Method & IGAFE Resuls

2023-02-09 DCH Drilling - SFT Drop Hammer Mo.1_2 BHOZ Test 3 &t 16,5m

0f; R2 Date: 08-Febuar-2033

AR: 1503 cm® SP: 773 kN/m?

LE: 18.2 m EM: 206,843 MPa

WS 5123.0 miz A {1 a0

EMX:- Maximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Ratio - Rated D Maximum Deplaceman

FMX: Maximum Force CeX: Compression Siress Maximum

V11 Velociy attime 1 FWVP. ForceMelgcily Proportionality

Pt BlowsMinuts
BLe Depth HLC EMX ETR FMX Vit BPM  AMX DMX  CBX FVP
m bifm J (%) kN mis bpm s mm. MPa

19 165 0 18 657 156 283 20,7 2551 13 1040 0.7
20 165 D 47 BB3 162 284 218 2543 18 107.8 0.7
21 16.5 0 3299 84.5 200 318 208 2737 10 1394 0.4
22 165 0 3317 609 103 343 202 2758 12 1285 0.4
22 165 0 2118 6T 173 286 206 2647 14 153 0.7
ed 165 0 3319 699 182 326 199 Z765 12 A 0.5
25 185 0 017 74,1 217 3.51 18.8 2,703 18 1444 0.3
28 165 0 3232 681 179 106 213 25644 8 118489 0.6
27 165 0 3184 671 17y 282 212 2635 14 1183 o.r
28 165 D M3 T8 238 agr 211 28:7 2 131 0.2
28 16.5 0 3245 684 237 aig 21.6 3022 1 1577 0.2
a0 165 0D 3243 883 iga 314 211 2748 11 1216 0.5
a1 16.5 o 3213 BT 218 3.40 2185 -2H38 1 1447 0.3
3 1Es 0 3187 67.4 178 310 223 20564 13 1183 0.5
32 165 0 3186 674 179 297 207 2580 8 1193 LI
a4 165 0 3¥0s 696 174 345 21.6 2582 & N&T 0.5
a5 165 0 3219 678 182 319 217 2682 122 1214 0.5
38 165 D 3228 68.0 176 328 216 2616 2 1170 0.4
ar 16.5 0 3146 66.3 185 3.35 154 2407 g 1433 0.6
38 165 0 262 0847 253 313 214 2811 8 1684 0.7
Ja 165 0 3268 688 169 300 212 2466 17 1124 0.7
40 16.5 0 3255 6.6 255 a0 220 2826 8 16048 0.F
41 16.5 D 34749 5.3 236 385 218 2771 15 1568 0.3
42 165 0 3441 125 200 135 206 2427 14 13249 0.6
43 165 0D 3358 704 10 isd 213 2887 8 1394 0.4
44 165 D 3224 670 106 347 213 25645 8 1307 0.5
45 16.5 0 3435 24 200 3585 21.7 2482 17 1392 0.4
46 165 0 3259 687 244 g 123 27504 8 1622 0.2
a7 16.5 0 34490 7335 186 3.28 203 2,490 19 1236 0.6
48 165 0 21203 673 185 217 21T EM82 8 1232 0.7
48 165 0. ST TZR 210 364 210 2486 18 1400 0.4
&0 16.5 o 3214 G7.8 2014 3.5 21.6 2550 8 13586 0.5
51 16.5 0 307 B5.5 247 480 221 2,705 11 1644 0.2
52 165 0 3314 698 218 ars 218 2560 19 1447 0.4
52 165 0 3234 682 247 360 220 2680 8 1648 0.3
4 165 0 88 673 260 328 10T 22 12 1729 0.5
a9 16.5 O 3164 66,7 1849 333 21.7 2535 3 1255 0.5
B8 16.5 D 3328 701 251 irs 208 2B27 18 1673 02
ar 16.5 b 3352 0.6 242 3.54 0.3 #2508 41 1813 0.2
58 165 0 3342 70.4 210 350 211 2429 23 1395 0.4
Ba 165 0 azras 6o 243 IH 215 2540 22 1518 0.2
&0 16.5 I 3214 67.8 204 362 21.0 2408 23 13585 o4
61 16.5 O 3215 BT.¥ 262 3.32 205 2,780 17 1741 0.5
62 165 O 32808 695 237 i 114 2475 27 1580 0.3

Average 3274 640 208 336 2008 2B29 14 1386 0.5

Total number of blows analyzed: 44



Roc Consul Limited m;ﬂz
POIPLOT2 2021.1.61.0 Printad 26-Marc
Case Method & IGAFE Resulis

2023-02.09 DCN Drilling = 3FT Drop Hammer Mo, 1_2 BHGE Tesi 3 at 16.5m
OP: RE Date: 08-February-2023
BL® Sensors

19-62 F1:|GBONW1]229.4 (1.00); FZ: [BEONW2] 230.0 (1.00) A3: [K12864]416.1 (1.00);
Ad: [K12865] 430.2 (1.00)

Time Summary

Diive 2 minutes 59 seconds 1:3 pm - 1:33 pm BN 1 - 62



Roc Consulling Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & iICAPE Results
Printed: 26-March-2023 Test started: 08-Februan-2023
2023-02-09 DCN DOrilling - SPT Orop Hammer Mo.1_2

ERX () —s——0 FMX (kM) —s——o BPM (bpm)
Maximum Enangy Maximum Force Blowsa/Minuts
0.0 bo0.0 180.0 2700 3600 0 e 140 210 280 0.0 0.0 200 0.0 40,0
Q ' : ' ' ' ]
18 - :
.m_ au | }
£
a
B =
i
E 45 —
B0 - f ? .
5 . 1 T
0o 20,0 A0 60.0 BO.0 0.00 1.00 2.00 3.00 4.00 0.0 BOo.o 1.800.0 2,400.03,200.0
ETR (%) VT1 (mis) AKX (g's)
Energy Transfar Ratio - Rated Vielocity at lime 1 Mazimum Acceleration



Fot Consulting Limited
POIPLOT2 2021.1.61.0

Page 1
Prinited 26-March-2023

Cage Method & ICAFE Resuls

£023-02-09 DCN Drilling - SFT Drop Hammer No.2

BHOZ Test 1 at 9m

0P RE Date: 0B-Februan-2023
AR: 15,03 cm® > S 7.3 kN/m?
LE: 10.7 m EM: 206,843 MPa
WS 5123.0 mis S 0.0

EMX- Maximum Enargy

ETR: Energy Transfer Ralio - Rated
FMX: Maximum Force

V11 Velociy attime 1

AMY: Maximum Bccalaration

DhX: Maxmum Deplacemant

CEX: Compression Siress Maximum
FWVP. ForceMelccity Proportionality

BPM: BlowsMinuts =
BLn Depth BLC EMX ETR FMX Vit BPM  AaMX DMX  CSX FYP
m bifm o %) kN mis bpm gs mm  MFs
12 2 o 2814 58,2 1684 229 13.0 1,328 18 1227 0.6
13 8.0 o MrT 66.9 210 a.02 104 1457 21 1384 0.6
14 8.0 0. 33 66.9 240 316 123 1,840 9 1657 0.5
15 8.0 0 2884  EDA 182 260 18.6 1,240 21 1279 0.7
16 9.0 0 2048 622 202 2.63 14.7 1358 16 1343 0.6
17 9.0 0 3T 64.8 254 .03 18.8  1.652 21 1693 0.6
18 5.0 O 2808 613 215 29 188 1,248 19 1431 0.8
18 8.0 0 2021 61.5 23 2.50 188 1,112 1% 1269 0.5
20 8.0 0 Znar 58.3 184 2.15 17.7 1,048 18 12286 0.4
21 8.0 0 Zre3 S84 197 27 18986 1,083 16 1309 0.8
22 o, 0 A155 06,5 252 312 210 1,712 18 AGT.7 0.6
23 B0 0 2644 558 g5 2.40 188 1,126 16 1231 0.7
24 &0 0 2045 82,1 231 2.892 11.2 1,548 18 1535 0.8
25 a.0 D 2070 626 205 2.80 188 1,137 14 1365 0.6
26 9.0 O 2870 605 225 2.78 187 1.7 17 1485 0.6
27 8.0 0 2052 622 246 297 188 1450 15 1638 0.7
28 8.0 0 3168 668 226 ZH3 11.2 1,736 200 1502 0.6
29 8.0 0 3304 606 222 308 11.7 1,485 17 1478 0.5
30 8.0 O 3156 B65.5 194 3.12 152 185 1 1292 0.5
M 9.0 0 2850 60 219 238 161 1,277 15 1454 0.8
a2 8.0 o 2T 540 251 2.80 10.3 1463 16 1668 0.6
33 B0 0 3021 837 197 2.40 184 1,070 19 131.2 0.8
34 &0 o 3112 B5.6 243 .00 181 1481 12 1616 0.7
35 8.0 O 3083 650 245 145 16.6 1,528 15 16ZB 0.6
36 9.0 0D 3243 683 254 3 1.6 1,718 1% 1691 0.6
ar 0.0 D 3039 6.0 183 2.896 182 1.716 8 1218 0.5
a8 g0 0 2749 57.9 196 264 155 1,152 15 1303 0.4
39 8.0 0 26 614 180 260 185 1,315 13 1261 0.6
40 9.0 0 2908 1.3 183 2.6 19.2 1,347 15 1285 0.6
49 8.0 o 3081 64.9 224 19 207 1,342 16 1492 0.6
42 9.0 0 3118 657 244 200 147 1580 15 162.1 0.6
Average 20988 83.0 216 2.79 165 1.373 17 1438 0.6
Total number of blows analyzed: 31
BL# Sensois

12-42 F1: [BBONW1]220.4 (1.00); F2: [BBONWS] 2300 (1.00); A3: [K12864]416.1 {1.00);

Ad: [K12865) 430.9(1.00)

Time Summary
Drive 2 minutes 26 seconds 1016 am - 1018 am BN 3 - 42



Roc Consulting Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Mathod & iICAPE Results

Printed: 26-March-2023

2023-02-09 DCN Drilling - SPT Drop Hammer No.2

Tesl started: 08-Februan-2023

=/

Energy Transfar Ratio - Hated

Veldocity at lime 1

ERX () —s—0o FRX (ki) BPM (bpm)
Maximum Enangy Maximum Force Blowea/Minuts
0.0 bo.0 180.0 2700 3600 0 Lt 140 210 280 0.0 0.0 20.0 0.0 40,0
0 - . l | | L
10 f :
[ -
e
pe=-
5 20 - %_
- :
: L=
m
: Sﬂ | T B ff?
& = Son ..=:~_-f:i
=2
50 - - r -
0o 20,0 A0 60,0 B0.0 Q.00 1.00 2.00 3.00 4.00 0.0 5000 1.,000.0 1,500.02,000.0
ETR {%) VT {mis) AMX (g's)

Mazximum Acceleralion



Fot Consulting Limited Page 1

PDIPLOT2 2021.1.61.0 Printed 26-March-2023
Caga Method & IGAFE Resuls

2023-02-09 DCH Driling - SFT Drop Hammer No.2 1 BHOZ Test 2 at 10.5m

0OP; RZ Date: O8-February-2023

AR: 1503 cm® > S 7.3 iN'm?

LE: 12.2 mi EM: 206,843 MPa

WS: 5 173 0 mis JG 0.Q0

EMX: Maximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Rafio - Rated O Masimum Deplacemant

FMX: Maximum Force CeX: Compression Siress Maximum

V11 Velociy attime 1 FWP. ForceMelgcily Proportionality

EFM'. Emﬁﬂuﬁnug

BL# Depth BLC EMX ETR  FMX VI1 BPM  AMX DMX  CSX

2

m bifm J (%) kN mis  bpm s mm  MPs

13 10.5 0 3501 T3.8 219 326 2007 2,702 M 1458 0.2
14 10, 0 35240 74.2 238 .40 224 2814 2% 1583 0.2
15 10.5 0 3590 5.7 211 343 21.7 2,752 29 1404 0.3
16 10.5 D 3433 124 200 332 223 20692 24 1334 0.3
17 10.5 0 a5g2 TaT 216 33a 224 2579 28 1437 0.3
18 10. 0 3485 TiA 233 313 228 2599 27 1553 0.1
149 10.5 0 3395 TS 2058 342 231 2,608 29 1365 0.5
20 10.5 0 34487 735 210 328 228 2723 28 1397 0.5
21 105 0 3414 g 188 328 224 2506 1% 1253 0.6
22 10.5 0 3408 7.8 232 3.5 £2.3 2547 21 1541 0.2
23 10, o 33648 .0 244 330 214 2813 24 1624 0.1
24 10.5 0 322 T4.2 218 3.54 22.00 2,894 24 1455 0.3
25 10.5 D 3813 4.0 228 3.45 2.7 Z87 25 1519 0.2
26 10.5 0 3388 714 212 343 231 2623 24 1411 0.3
27 10.5 O 3523 T2 21 335 224 25630 27 1406 0.4
28 10. 0 3583 75a 26T 343 214 3,219 22 TTE 0.2
29 10.5 0 3404 7T 213 350 220 2873 25 1419 0.3
30 10.5 0 3286 602 182 288 231 2,652 28 1275 0.7
g 10.5 O 3489 73.5 197 3.25 228 2770 24 1308 0.5
a2 10.5 0 3498 Tar 202 o 222 ATSY 27 1344 0.5
33 106 0 3488 735 106 342 223 2B 253 13032 0.4
34 10.5 O 3380 1.2 162 334 22.7 2,788 2T 1280 0.4
a5 10.5 0 3404 T 200 3.09 236 2721 25 1328 0.5
36 10.5 0 3403 TLY 224 35T 226 2812 18 14493 0.3
ar 10.5 D 3448 727 205 316 222 2687 3 1366 0.5
38 10.5 D 3527 743 258 342 296 3,184 19 1897 0.2
a9 10.5 0 3394 Tih 187 320 220 2741 24 1308 0.5
40 10.5 0 3640 T6.7 106 320 231 2719 28 1305 0.5
41 10.5 0 3552 4.8 1596 3.02 23.1 2.565 29 1302 L
42 10.5 o 35T 754 202 320 222 2688 24 1345 0.4
43 10.5 0 34948 737 212 .31 224 2,783 26 1412 0.3
44 10.5 0O 3548 T4.8 227 .59 220 2835 20 1508 02
45 10.5 D 3335 T0.a 197 333 223 2851 13 1308 0.4
46 10.5 0 36035 6.0 206 312 226 2573 I 1369 0.6
47 10.5 D 35 7120 196 282 220 25643 27 1306 0.6
43 10.5 0 3370 Til 180 3.24 21.2 2530 23 1256 0.6
49 105 0 3385 Ti5 211 343 710 72745 21 1404 0.4

Average 3470 73.1 212 3.3 222 2722 23 14048 0.4

Total rumber of blows analyzed: 37
BLE Sensors

13-49 F1:[GEONW1]229.4 (1.00): F2 [BEONW2] 230.0 (1,00} A3: [K12864] 416.1 (1.00):
Ad: [K12865] 430.9(1.00)



Foc Consulting Limited Page 2

FPOIPLOTZ 2021.1.61.0 Printed 26-March-2023
Case Method & ICAFE Resulls

20230209 DCN Drilling - 3PT Drop Hammer Mo.2_ 1 BHOZ Tesl 2 at 10.5m

OP; RZ Date: 08-February-2023

Time Sumimary
rive 2 minutes 9 seconds 1045 &am - 10047 am BN 1 - 49



Roc Consulting Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & iICAPE Rasults
Printed: 26-March-2023 Test started: 08-Februan-2023

2023-02-08 DCN Drilling - SPT Drop Hammer Mo .2 1

ERX () —s—r0 FRMX (kM) —s— BPM (bpm)
Maximum Enargy Maximum Force Blowea!/Minuts
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POIPLOT2 2021.1.61.0 Printad 26-Mareh-2023
Cage Method & IGAFE Resuls

2023=02-09 DO Drilling - 3FT Drop Hammer No.2_2 BHOZ Test dat 12m

OP; RZ Date: 09-February-2023

AR: 1503 em® SP: T7.3 hN/m?

LE: 137 m EM: 206,843 MPa

WS: 51230 mis AC £.90

EMX- Maximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Ratio - Rated Dhx: Maxmum Deplacemant

FMX: Maximum Force CEX: Compression Siress Maximum

V11 Velociy attime 1 FWP. ForceVelscily Proportionality

BPM:_BlowsMinuts

BLy Depth HLC EMX ETR  FMX Vil BPM  AMX DMWY  CBX FYP

m bifm J (] KN mis bpm gs mm- MFs
10 12.0 0 2368 708 252 233 208 2836 24 1677 0.6
11 2.0 0 3382 T0.A 255 318 21:3 3276 43 16849 0.7
12 12.0 0 32548 688 158 327 20.e 2627 24 1118 0.g
13 12.0 0 3359 T0.8 2581 373 208 2792 25 1671 0.3
14 120 0 3525 T43 213 J48 218 2577 3 14148 0.4
15 12.0 D 3394 TiI.5 258 g3 M3 295 2% 1714 0.3
16 12.0 0 3567 752 216 345 214 2,658 29 1440 0.3
17 12.0 0 3365 7049 280 3.6 153 3,163 23 Aray 0.7
18 12.0 0 2449  F2T¥ 229 A5 21.8 2,781 23 1523 0.3
19 12.0 o 3aT 6rE 182 282 216 2536 2% 1279 0.8
20 12.0 o 3384 7.4 20 329 218 3115 25 133 i i
21 12.0 0O 33549 TO.8 208 3.40 21.8 25658 21 138.2 0.6
22 12.0 0 34548 LR 248 365 21.3 2.69% 43 1654 0.3
23 12.0 D 3289 693 210 130 205 2548 2% 1400 0.4
24 12.0 0 3290 683 266 323 218 2843 22 11T 0.6
25 120 B 3527 T43 230 3 216 2707 36 1527 0.4
26 120 0 3406 718 2508 323 223 29w 22 1A 0.7
27 12.0 0 3443 T25 266 364 214 37132 22 1T 02
28 12.0 LI s | 680 229 A7 217 CRE2ET 20 15232 0.3
i 12.0 0 A58 687 254 a8 211 2T 17 1724 0.3
a0 12.0 0 2283 652 258 343 224 2,742 T 0.5
a1 12.0 G 3306 697 213 353 217 2 B57 21 1415 0.4
32 12.0 o 3218 67 .8 230 A58 216 ‘2ZE15 19 1528 0.3
33 12.0 0 3261 687 256 338 206 24835 14 1701 0.5
34 12. D 3629 TBS 250 i 2ny ATR2 38 1720 0.3
35 12.0 D 3353 TOT 253 a7e 242 4753 23 1650 0.2
36 12.0 0 3421 721 262 341 217 2777 21 1r42 0.3
37 12.0 0 3254 6886 108 08 212 2370 23 1318 0.7
P ls 12.0 0 3280 691 298 J.66 218 2617 21 16563 0.2
Average 33671 708 239 344 213 2760 24 1581 0.4
Total number of blows analyeed: 29
BLZ Senzors

10-38 F1: [GEONW 1] 228.4 (1.00), F2 (680NW2) 2300 (1.00); A3 [K12864]416.1 (1.00);
A4: [K12865] 430.9 (1.00)

Tima Summary
Corive 1 minute 45 saconds 11:18am -11:18am BN 1 - 38



Roc Consulting Limited - PDIPLOTZ Wer 2021.1.61.0 - Case Mathod & iICAPE Results

Printed: 26-March-2023 Test started: 08-Februan-2023
2023-02-09 DCN DOrilling - SPT Orop Hammer Mo.2 2
EMMY () —e—0 FMX (kM) —s—— BPM (bpm)
Maximum Enargy Maximum Force Blowsa/Minuts
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POIPLOT2 2021.1.61.0 Printed 26-March-2023
Case Method & ICAPE Resulis
2023-02-09 DCH Drllling - SFT Drop Hamime MNo,3 BHO3 Test 1.2t 9m
OF; RZ Date: 09-Febnuary-2023
AR: 1503 cm* SP: T3 'm?
LE: 10.7 m EM: 206,843 MPa
WS: 51230 mis Je £.80
EWX: Baximum Enargy AN Maximum Accelaration
ETR: Energy Transfer Ralio - Rated DhX: Maximum Displacemant
FMX: Maximum Force CaX: Compression Siress Maximum
VT11. Velocity attime 1 FWVP. ForceVelocily Proportionality
BPM: BlowsMinute =
BLr Depth BLC EMX ETR FMX Vit BPM  AMX DMX  CBX FYP
m bifm J (%) KN mis bpm gs mm  MF&a
8 8.0 o 23617 T2 Z2E ATs 18.0 2810 42 1505 0.5
g 8.0 0 3662 .2 2148 3.84 2006 2,749 24 1458 0.5
10 8.0 0 3487 715 276 3.53 20.6  3.211 24 18358 0.3
11 0.0 0 3441 7138 187 333 A4 28 24 1312 0.8
12 8.0 0 4006 B44 206 ay7 200 2,554 44 1369 0.6
13 8.0 0 35893 TaT 223 309 18.3 2,859 29 1482 0.5
14 8.0 0 3532 744 243 385 1.0 3,051 22 1614 0.5
15 8.0 0 35406 4.7 1BB 1658 21.2 2,601 25 12490 0.7
16 8.0 0 3437 724 192 243 202 Z2EGE 25 1279 0.8
17 8.0 0 3601 The 236G .07 4.0 2844 23 16T 0.6
18 o0 o 3672 T4 154 383 208 3,1 21 1323 0.6
148 B 0 3633 TE.6 2048 392 20,00 2,663 20 1384 0.7
20 0.0 0 3708 8.1 210 4.07 214 25653 22 1347 0.8
21 8.0 b 376 Thd 283 351 202 2887 24 1752 0.6
22 8.0 0 3683 776 23 422 2.3 2™ 21 15561 0.5
23 8.0 0 Jr8 T3 201 368 210 2595 1T 1338 0.7
24 8.0 0 3588 756 248 433 20.v 2836 17 1648 0.5
25 8.0 0 3355 T0.7 244 358 214 2770 25 1621 0.5
£ 5.0 o 338 TH.T 243 459 198 2912 1r 1619 0.5
Average 3800 758 224 386 201 2,798 24 1490 0.6
Tolal rumber of blows analyzed: 18
BLE Sensors

826 F1: [BB0NW1] 229.4 (1.00); F2: [GB0NW2] 230 0 (1.00), A3 [K12864] 416.1 (1.00);
Ad: [K12855] 430,9 (1,00}

Time Sumrnary
Cwive 1 minute 16 seconds 11:35am - 1136 am BN 1-26



Roc Consulting Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & ICAPE Results
Printed: 26-March-2023 Test started: 08-Februan-2023

2023-02-08 DCN Drilling - SPT Drop Hammer No.3

ERX () —e—0 FRX (kMY BPM (bpm)
Maximum Energy Maximum Force Blowea!/Minuts
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Energy Transfar Ralio - Hated Vielocity af time 1 Mazimum Accelerafion
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PDIPLOT2 2021.1.61.0 Printed 26-March-2023
Cage Method & IGAFE Resuls

2023-02-09 DCH Driling - SFT Drop Hammer No.3d 1 BHT3 Test 2 &t 10.5m

OF; RZ Date: 09-February-2023

AR: 1503 cm® SP: 773 kN/m?

LE: 12.2 m EM: 206,843 MPa

WS 5 1230 mis A 0 G0

EMX- Maximum Enargy ANX: Maximum Accelaration

ETR: Energy Transfer Ralic - Rated Dhix: Maximum Deplaceman

FMX: Masimum Force CEX: Compression Siress Maximum

V11 Velociy attime 1 FWP. ForceMelgcily Proportionality
PiE: Blowsihin

BLz Depth BLC EMX ETR FMX Vit BPM  AaMX  DMX  CSX FYP

m bifm J (] kN mis bpm gs mm  MPs
1" 10.5 0 3354 ThAa 214 o9.51 1689 3,086 ad 1456 0.3
12 0.5 O 30149 G4 181 a.06 225 2665 27 1267 0.6
13 10.5 0 2882 B2.4 181 L 230 2513 20 1204 0.4
14 10.5 0D 3184 B7.1 215 a2 213 3NS 23 1431 0.5
15 10.5 0 3048 642 233 318 214 335 21 1552 0.2
16 10.5 0 2000 630 Tad 3.44 14.7 2807 17 1223 0.4
17 105 0 3082 648 200 356 213 2676 17 1348 0.4
18 10.5 0 3100 653 222 330 20.8 2853 16: 475 0.2
19 105 0D 36 661 192 332 2.0 2804 17, 1280 0.4
20 10.5 0 3049 623 £az2 a1 2.2 33208 16 1608 0.6
21 10.5 o A58 68.5 236 328 214 3,203 20 5T il
22 10.5 b 3125 85.9 210 3.69 213 2885 15 1306 0.4
23 10.5 0 3203 BT.5 192 354 214 2749 24 1274 0.5
24 10.5 D MAT. 672 245 333 21T 3153 21 1636 0.2
25 10.5 O 2007 615 185 I 2156 2518 14 1234 0.6
26 10.5 0 2581 2.8 13 276 238 2470 18 1268 0.4
27 10.5 0 3191 67.2 232 3,56 22.3 28590 24 15486 0.2
28 10.5 0 3256 686 226 as0d 228 3.013 21 1503 0.3
£8 10.5 o 3190 Br.2 251 3.55 21.0 3225 200 16849 0.2
a0 10.5 0 3087 634 1 05fi e 203 2466 26 1104 0.8
3 105 0 22142 &r.7 i74 340 22.0 23568 a5 1156 0.6
32 10.5 B 3152 G554 183 342 21.3 2582 25 1215 0.4
33 10.5 0 3034 5349 236 312 21.3 3337 19 158.5 0.3
34 105 0 3133 660 173 312 225 2438 22 1153 0.5
35 10.5 0D B3 67 186 366 208 2520 16 1236 0.4
36 10.5 D 30 BT 184 as6 212 243 14 1222 0.5
ar 10.5 0O 3178 670 1892 368 209 2438 17 12749 05
38 10.5 0 3155 685 194 366 215 2462 16 1293 0.5
39 10.5 o J3084 6523 241 3.38 208 3,034 14 1605 0.4
40 10.5 o 26T 66T 233 341 205 3042 1% 1552 0.3
41 10.5 O 2855 62,3 ira 2.85 206 2,384 18 1146 0.6
42 10.5 o 318.7 &7.2 20B 3.78 2007 2418 17 1383 03
43 10.5 0 2864 G62.4 L 2,94 16F W21 18 MN7H 07
44 10.5 0 3278 6a1 196 330 207 2518 32 1304 0.5
Average 3117 657 205 333 209 2750 200 1364 0.4
Talal number of blows analyzed: 34
BL® Sensors

11-44 F1: [GBONW1] 220.4 (1.00); F2: [6BONW2) 230.0 {1.00); A3: [K12864] 416.1 (1.00):
Ad: [K12865] 430.8 (1.00)

Time Summary
Drive 2 minutes 26 seconds 12:03 pm - 12:05 pm BN 1- 44



Roc Consulting Limited - PDIPLOTZ VWer 2021.1.61.0 - Case Mathod & iCAPE Results

Printed: 26-March-2023 Test started: 08-Februan-2023
2023-02-09 DCN Drrilling - SPT Orop Hammer Mo.3 1
ERM () —s——0o FMX (kM) —s—— BPM (bpm)
Maximum Enangy Maximum Force Blowa/Minuts
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Energy Transfar Hatio - Hated Viedooity af time 1 Mazimum Acceleration
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PDIPLOT2 2021.1.61.0 Printed 26-Mareh-2023
Cage Method & IGAFE Resuls

2023-02-09 DCN Drllling - 3FT Drop Hammer Mo.d_ 2 BHO3 Test 3at 12m

0P RE Date: 0B-Febuary-2033

AR: 1503 cm® SP: 773 kN/m?

LE: 1.7 m EM: 206,843 MPa

WS 5123.0 mis A [

EMX:- Maximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Ralio - Rated O Maximum Deplacemant

FMX: Maximum Force CeX: Compression Siress Maximum

V11 Velocity attime 1 FWP. ForceMelgcily Proportionality
P Blows/hin

BLe Depth HLC EMX ETR  FMX Vit BPM  AMX  DMX  CBX FVP

m bifm J (%) kN mis bpm gs mm  MFs

11 12.0 = s . I 1 252 3.24 16.1 2,854 14 1678 0.5
12 2.0 D Mar 67.2 251 333 200 2831 & 1687 0.3
13 12.0 0 3231 648.1 181 3.23 0.6 2498 24 1273 0.8
14 12.0 O 3057 G4a4 186 311 203 2444 2 1239 0.5
15 12.0 0 306 654 1BR 25 208 2318 14 13532 0.4
16 12.0 0 3183 &7 147 345 216 2464 a 1310 0.3
17 1240 o 3212 6.7 237 343 205 2464 10 1576 0.1
18 12.0 0 329 6480 23 344 20.0 2423 17 1540 0.2
19 12.0 0D 225 658 208 327 207 E 350 9 1382 0.3
20 12.0 0 3002 633 174 3289 204 2I0Z & 1156 0.6
21 12.0 o 3054 6.4 213 4.G6 183 2387 g 1414 03
22 12.0 o 318.4 Br.2 225 378 198 2788 g 1494 0.3
23 12.0 0 2802 61.2 245 311 20.0 2478 1 1827 0.8
24 12.0 D ™66 6867 243 180 206 2711 8 1616 0.2
25 12.0 O 2065 625 216 324 188 2006 A 0.2
26 120 0 2009 632 181 J08 214 2168 10 1204 0.6
2 120 0 3102 654 iB1 345 202 2,130 A 0.5
28 12.0 0D 2085 625 166 312 20.7 2083 T 1104 0.7
£8 12.0 0 2909 Gt.3 170 3m 194 2005 11238 0.5
a0 12.0 0 3095 65,2 218 3.65 18.0 2106 T4y 0.3
3 2.0 0 2834 1.4 240 339 9.6 2,337 T 1588 0.5
32 12.0 G 3077 648 228 .58 200 2303 ¥ 1518 02
33 12.0 0 2045 B2 204 i = 20.7 1.879 13 1384 0.4
34 12.0 0 2880 60T 1B8 .29 20.2 1,984 T 1254 0.4
a5 12.0 D 3002 633 245 332 18.7 2,100 7 1630 0.2
36 12.0 D 25978 628 243 348 106 2151 T 1814 0.6
ar 12.0 0 3198 673 215 358 224 2168 15 1432 0.4
38 12.0 0D 2054 622 202 308 187 1.918 T 1345 0.5
39 2.0 0 3001 632 154 4,14 204 1.8240 Foo129.2 L)
40 12.0 O 2014 614 1GT 292 21.5 1,804 ) i B 0.6
41 12.0 o 3069 64.7 226 3,60 208 1,833 T 1503 0.3
42 12.0 o 3JA16.1 650 232 3.81 213 2,104 T 1541 02
43 12:0 0D 3064 64.8 180 2.9 1658 15871 12 1058 0.7
44 12.0 D 3078 648 200 329 205 1.664 T 13314 0.3
45 12.0 D 3108 655 173 aor 202 1,701 8 1154 0.7
45 12.0 0 2589 &40 157 3.05 14.7 1.833 8. 1M5 0.5
4T 12.0 o0 M23 G658 176 3.0 196 1,707 11 1182 0.6
48 12.0 0 3041 4.1 23 333 208 221 T 1539 0.6
49 12.0 0 3021 B3 T 193 J.49 19.8 1,583 f 1283 04
a0 12.0 o 3007 634 194 347 20,6 1,584 B 1289 0.5
51 12.0 0 2060 624 171 288 208 1438 B 1135 0.7
52 12.0 0O 28049 632 187 3.03 185 1,581 G 1245 0.8
53 12.0 0 3014 B15 247 380 204 2237 T 1p4.2 0.8
54 12:0 O 3112 65.6 248 345 18.4 1980 1% 1648 0.5
55 12.0 0D 28 6&15 213 3.30 188 1517 1 1216 0.4
56 12.0 D 2852 601 235 408 208 1.3 7 1568 0.6
&7 12.0 0o 2774 5.5 23 2.88 204 1593 T 14849 0.8
58 12.0 0 2032 618 1BB 30e 207 1,340 13 1253 0.5
54 12.0 0 2855 6.3 238 .49 19.5 1,853 3  159.1 03
60 12.0 b 2776 58.5 224 293 205 1408 T 1493 0.3



Foc Consulting Limited Page 2

PDIPLOT2 2021.161.0 Printed 26-March-2023
Case Method & ICAPE Resuls
2023-02-09 DCN Drilling « SFT Drop Hammer No.3_2 BHO3 Test 3 at 12m
OP; RE Date: 08-Febuary-2023
BLA Depth BLE EMX ETR FMX YTi BPM AMX DMX  CSX FvP
m bl o %) kM mis _ bpm a's mm___ MPa
Avarage 3035 64.0 208 32y 108 2,035 9 1388 0.5

Talal mumber of blows analyzed: 50

BLE Sensos

11-60 F1: [GEONW1] 220 4 (1.00); F2 [680NW2] 2300 (1,00) A3: [)K12884]416.1 (1.00);
Ad: [K12865] 30,9 (1.00)

Time Summary
Dirive 2 minutes 58 saconds 12:27 pm - 12:30 pm BN 1 - 60



Roc Consulting Limited - PRIPLOT2 Ver 2021.1.61.0 - Case Method & ICAPE Results
Printed: 26-March-2023 Test started: 08-Februan-2023
2023-02-08 DCN Drrilling - SPT Drop Hammer No.3 2

EMMY () —s—0 FRMX (kM) —s—— BPM (bpm)
Maximum Enangy Maximum Force Blowea/Minute
0o Bo.0 180.0 2700 3600 0 Lk 140 210 280 0.0 0.0 20.0 400 400
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ETR (%) VT1 (mis) AMX [g'8) —=—

Enargy Transfar Hatio - Rated Viedooity at fime 1 Mazimum- Acceleration



Fot Consulbing Limited
POIPLOT2 2021.1.61.0

Page 1
Prinited 26-March-2023

Cage Method & ICAFE Resuls

2023-02-09 DCN Drilling - SFT Drop Hammer No.4

BHD1 Test 1 at 9m

Op; RE Date: 08-Febuan-2023
AR: 1603 cm? SP: 77.3 kN/m?
LE: 10.7 m EM: 206,843 MPa
WS 5.123.0 mig JAC 0.80

EMX- KMaximum Enargy

ETR: Energy Transfer Ralio - Rated
FMX: Maximum Force

VT11. Velocily attime 1

ANY: Maximum Accalaration

Dhx: Maxmum Deplacemant

CEX: Compression Siress Maximum
FWVP. ForceNelscily Proportionality

BPM: BlowsMinuts Fim !
BLy Depth HLC EMX ETR  FMX Vil BPM  AaMM  DMX  C3X FVP
m bifm J %) kM m/s  bpm gs mm°  MFa
12 8.0 0 23380 Ti4 i | . [+ 1486  3.041 21 1398 0.8
13 8.0 0 3760 o2 202 3.2z 8.2 2898 52 1345 0.8
14 0.0 0 3538 748 218 337 20.6 3,239 13 1454 0.8
15 0.0 0 3444 126 222 333 18.6 2,876 20 1477 07
16 9.0 0 3365 TO9 211 324 183 3012 20 1402 0.7
17 8.0 0 310 &FT 202 3.23 155 2890 20 1345 0.8
18 8.0 0 3535 4.5 246 3.34 1B.1 3,156 16 1514 0.6
18 0.0 0 3689 7.7 234 345 18.6 3,285 200 1554 0.6
20 0.0 D 3662 THA 23 338 208 3,278 19 1540 0.8
21 8.0 0 2355 749 214 52 18.8 3,105 18 1422 0.6
22 .0 [ 1 3.1 2590 3.86 203 4,159 12 1832 0.6
23 B0 0 368.7 Tr.r 2449 368 185 3610 20 16549 0.7
24 g.0 0. 3599 758 235 354 1.0 3450 1% 1560 0.5
25 2.0 0 3674 74 235 348 188 321 21 1564 0.6
26 9.0 0 3453 728 208 3.50 18.4 3180 15 1385 0.6
27 8.0 0 3699 Tad 256 AT 18.8  3.858 15 1706 0.6
28 9.0 0 3474 732 210 348 189 3104 19 13086 0.7
29 8.0 0D 3734 T8.7 237 370 200 3399 18. 1576 0.6
30 8.0 0 3284 592 206 d.2t 14.5 25959 20 1368 0.7
M 9.0 o aray T8 223 3.46 18.8 3,125 18 1486 0.8
32 =R 0 3555 a2 240 353 12.7 3377 13 1508 0.5
33 B0 O 3863 T2 215 .58 19.00 2875 23 1428 0.7
34 a0 B 35473 T4.T 2432 374 184 3018 12 1808 0.5
35 .0 0 3528 74.3 217 364 184 2767 21 1444 0.6
36 9.0 D 3378 T2 218 3.51 18.3 2793 14 1454 0.6
a7 0.0 D 3807  Te0 233 373 18.8 2,649 18 1551 0.6
aa 0.0 0 368610 A 234 372 174 2884 19 1588 L
39 8.0 0 3493 736 225 151 185 2,742 13 1500 0.7
40 8.0 0 3464 f3.0 239 .59 8.8 2,732 17 15893 0.6
419 9.0 O 2478 T33 223 381 18.6 2835 22 1480 0.0
42 8.0 0 3670 7.4 226 367 182 2,778 18 1505 0.7
43 &0 0 3443 725 217 367 182 2738 9 1444 0.7
Average 3544 T4.7 227 353 184 3101 19 1509 0.7
Tatal rumber af blows analyred: 32
BLE® Sensors

12-43 F1:[BBONW1]220.4 (1.00); F2: [EBONWZ] 2300 (1.00% A3: [K12864]416.1 (1.00);

Ad: [K12865] 430.9 (1.00)

Time Summary
Dirive 2 minutes 34 seconds 050 am - 9591 am BN 1-43



Roc Consulting Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Mathod & iICAPE Results

Printed: 26-March-2023 Test started: 08-Februan-2023
2023-02-09 DCN Drilling - SPT Drop Hammer No.4
EMX |J) —=—— FRX (kM) BPM (bpm)
Maximum Enangy Maximum Force Blowa/Minuts
0.0 100.0 20040 4000 4000 0 B0 1680 240 320 00 1000 20.0 S0 40,0
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ETR (%) VT (mis) AMX (o'3)

Energy Transfar Ratio - Rated Viedocity af time 1 Mazimum Acceleration



Hot Consulting Limited
POIPLOT2 2021.1.61.0

Page 1
Printed 26-March-2023

Cage Method & IGAFE Resuls

2023-02-08 DN Drilling - SPT Drop Hammer No.d_1

BHO1 Test 2 ai 10.5m
Date: 08-February-2023

OF; RZ
AR: 1503 cm?
LE:  122m

WE: 51230 mis

SP: 77.3 kN/m?
EM: 205,843 MPa
S .40

EMX- Maximum Enargy

ETR: Energy Transfer Ratic - Rated
FMX: Maximum Force

V11 Velociy attime 1

ANY: Maximum Accalaration

DhX: Maximum Deplacemant

CEX: Compression Siress Maximum
FWVP. ForceNelgcity Proportionality

EFM'. Egﬁgigug -
BLy Depth HLC EMX  ETR FMX Vit BPM  AMX  DMX  CBX FVP
m bifm J (%) kN m/s bpm gs mm  MFa
13 10.5 o 37648 T4 2 449 189.7. 3331 20 1682 0.7
14 10.5 0 3625 T4 23 a.47 186 3,022 22 1534 0.7
15 10.5 0 3Ir2e a8 215 352 19.8 2 580 27 1988 0.8
16 10.5 0 35404 5.7 26T BB 10.7 3,594 20 1775 0.6
17 10.5 0 3696 779 236 345 185 2048 26 1567 0.7
18 10.5 0 3IraT - Tad 23T 347 15.3 3226 20 1576 0.7
19 10.5 0 3722 TEA 250 352 198 3493 24 1664 0.6
20 10.5 0 3579 754 2m 3.90 18.5 3818 17 1856 0.6
21 10:5 0 3s0.7 739 230 3.54 18.9 3061 18 1590 0.5
22 10.5 0 3463 730 204 i 188 3411 17 1388 0.7
23 10.5 o 3647 FiliR: 25 4.02 202 34935 21 18T il
24 10.5 0 3488 3.8 243 377 19.00 3,008 14 1614 0.6
25 0.5 o a3rar 8.1 25T 468 168 3,150 18  Arog 0.5
26 10.5 b 3672 75,3 25T %85 18.6 S.UQD 18 1707 0.5
27 10.5 0 3485 734 215 318 203 2820 22 1430 0.7
28 10.5 0 241% T2 200 3.26 18.8 2803 25 1328 0.8
29 105 0 3579 754 220 364 147 289 18 1463 0.7
30 10.5 0 3651 748 280 400 204 2520 17 1raa 0.5
a1 10.5 0 Sfdd LR 238 am 19.2 2580 19 1585 0.6
a2 10.5 0 2622 763 220 a6 205 2985 1% 1465 0.5
33 105 0 3623 To4 218 3.89 182 2728 17 1456 0.5
34 10.5 24886 T30 285 .61 186 3160 16 1889 0.2
35 0.5 0 3651 6.0 222 .82 20,7 2822 20 1477 0.8
3E 105 O 33449 706 217 367 200 2501 15 1446 0.6
ar 10.5 0D 508 T 220 384 1.3 2840 200 1466 0.5
38 10.5 D 3B22 THI 241 4,01 181 2736 18 16040 0.6
a4 10.5 0 33rT 7.2 210 345 18.7 2548 17 1400 0.7
40 10.5 0 3614 762 27T 3184 188 3,192 16 1844 0.6
41 10.5 0 3ara .0 266 3.73 19.5 3,606 1% 1902 0.6
42 10.5 0 3502 Ta8 224 ATV 19.6 2726 12 1489 0.7
4.3 10.5 0D 3633 6.5 256 3.83 195 2,754 1% 1703 0.6
44 10.5 o 3570 752 231 3.85 18.9 2673 13 1535 0.5
45 10.5 0 3578 Th4 240 4. .08 105 2,699 19 18040 0.5
46 10.5 0 3475 732 225 588 18.2 2,588 14 1494 0.5
47 10.5 D _3479 133 213 414 182 2386 23 1414 0.9
Average 3587 76 240 3.69 190 3005 19 1598 0.8
Total number of blows analyzed: 35
BL# Sensors

13-47 F1:[BEONW1]229.4 (1.00); FZ: [GBONWZ] 230.0 (1.00); A3: [K12864]416.1 (1.00),

Ad: [K12865] 430.9(1.00)

Time Summary
Drive 2 minutes 25 seconds 935 am - 2238 am BN 1- 47



Roc Consulting Limited - PDIPLOTZ VWer 2021.1.61.0 - Case Mathod & iCAPE Results
Printed: 26-March-2023 Test started: 08-Februany-2023

2023-02-09 DCN Drrilling - SPT Orop Hammer Mo.4_1

ERM () —s—0 FMX (kM) —s—— BPM (bpm)
Maximum Enargy Maximum Force Blowsa/Minute
0.0 1000 200.0 3000 4000 O BO 160 240 320 0.0 10.0 200 400 400
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ETR (%) VT (mis) AMX (a's)

Energy Transfar Ratio - Rated Viedooity al time 1 Mazimum Acceleration



Fot Consulting Limited Page 1

PDIPLOT2 2021.1.61.0 Printed 26-Mareh-2023
Cage Method & IGAFE Resuls

2023-02-09 DCN Drllling = 3FT Drop Hammer Mo.4_ 2 BHO1 Test 3at 12m

o RZ Date: 0B-Febuary-2023

AR: 1503 cm® SP: 773 kN/m?

LE: 1.7 m EM: 206,843 MPa

WS 5123.0 miz A {1 a0

EMX: Maximum Enargy ANX: Maximum Accelaration

ETR: Energy Transfer Ratio - Rated DhiX: Maximum Deplacemant

FMX: Maximum Force CeX: Compression Siress Maximum

V11 Velocity attime 1 FWVP. ForceMelgcily Proportionality

P BlowsMinuts

BLd Depth BLC EMX ETR FMX V1 BPM  AMX DMX CSX  FVP

m bifm o (%) kN mis bpm gs mm  MFs
10 120 0 3588 7hE 226 328 202 2659 17 1503 0.7
1 12.0 D 3542 T486 224 317 204 2,822 18 1482 05
12 120 0 3222 679 212 295 16.2 2586 23 1409 0.5
13 12.0 0o 374 T8.4 236 379 2085 3006 17 1673 &
14 12.0 0 3584 Thh 23 366 207 2572 25 15347 06
15 12.0 0 3383 713 216 3.34 21.5 2414 20 1437 07
168 120 0 3685 T7.6 233 397 214 2755 22 1551 0.6
17 12.0 0O 33249 o2 208 278 21.0 2351 27 1383 07
18 12.0 0 364.0 6.7 224 3.74 214 2953 18 1492 0.6
19 12.0 0 3472 732 216 334 21.8 2324 2% 14410 0.6
20 120 D a572 753 235 381 148 2925 18 1560 0.7
21 12.0 0 3474 732 203 280 208 2562 3 1352 05
22 424 0 3582 75.5 228 372 167 2984 11 15186 0.6
23 12.0 D 3447 TaE 2140 2.84 244 2786 4% 1454 0.8
24 12.10 O 3534 4.5 242 4.0 228 27490 17 1609 N5
25 120 0 3429 T23 234 .98 200 2514 15 1589 0.5
26 120 0 3303 G696 255 347 198 2781 11 1689 0.7
27 12.0 0D 3464 730 233 3.80 206 1465 13 1654.7 0.6
28 120 0 3483 734 727 362 211 2186 14 14ty 0.7
29 12.0 0 314 Ti4g 235 am 21.7 2,208 10 15464 0.6
3o 12.0 0 3443 726 257 398 215 2583 2. AP 0.5
31 12.0 0D 3472 732 P58 3HD 200 2314 14 1719 0.5
32 120 O 3567 75.2 244 402 204 2,300 11 1623 0.6
33 120 0 3423 T2 230 355 16 2133 13 1837 0.6
34 12.0 0 3583 Th5 241 416 196 2220 10 1802 0.5
a5 2.0 0o 3193 Br.a 22T 325 102 2011 16 507 07
36 12.0 0 =6 642 211 275 20,0 1,792 1 1407 0.6
L 12.0 0 34886 T3.58 238 4.10 196 2363 11 1583 05
3B 120 0 3165 667 Z16 ZBO 198 2094 8 1434 0.6
39 12.0 o 3479 T332 227 3.84 201 2388 15 1%1.2 0.5
40 120 0 3217 67.8 236 3.81 16,7 2,071 8 1571 0.5
41 12.0 0 3250 625 239 366 122 1,843 13 15349 0.5
42 120 D 3182 656 723 380 19.2 2144 2 1454 0.5
43 1210 0 3634 Th.d 220 383 204 2585 27 1463 6
44 12.0 0 3341 T0.4 2ra 3.47 199 2400 1 18186 0.6
45 2.0 0 2878 60,6 212 266 184 1,925 16 1409 0.8
48 120 0 3304 696 723 31658 193 1885 10 1483 0.5
47 12.0 0O 2882 i 7 262 268 2001 1,790 B8 1743 0.8
48 120 0 3000 632 207 264 20,2 1616 B 1374 04
48  12.0 0 3096 653 217 261 2085 1,759 12 1441 0.5
50 12.0 0 2208 676 228 2B2 166 1677 12 4517 0.6
51 12.0 0 2009 6332 178 235 182 1458 12 1184 07
52 120 0 3195 B7.3 261 2B 190 15833 12 1739 0.8
53 12:0 0 3184 67.1 220 287 208 1823 12 1621 .6
54 12.0 0 2993 83.1 206 2.85 206 1547 12 1369 0.5
55 2.0 o 2OrT 627 204 281 14.3 1,558 9 1355 0.5
86  12.0 D 3289 693 207 284 207 1566 14 13749 0.8
57 12.0 0 31640 G614 254 263 218 1,868 13 168940 0.6
58 120 0 3162 66.6 Z19 Zo98 205 1,605 M 1456 0.6
54 12.10 o 30848 65,1 191 2.36 20,9 1,338 2 1#649 0.6



Foc Consulting Limited Page 2

PDIPLOT2 2021.1.61.0 Printed 26-March-2023
Cage Method & ICAPE Resuls
2023=02-09 DON Drilling - SFT Drop Hammer No.4_ 2 BHO1 Test 3at 12m
Op RE Date: 08-Febnuary-2023
BLa® Depth BLE EMX ETR FMX Vi1 BPM  AMK DMK @ CBX FY¥P
m bl J (%} kM mis Bpm g's mm___ MPa
Avarage 3335 T3 227 3.32 8.8 22158 15 1812 0.6

Tatal mumber of blows analyzed: 50

BLE# Sensos

10-58 F1: [GEONW1] 229 4 (1.00); F2- [68ONW2] 2300 (1,00); A3: [IK12884]416.1 (1 00);
Ad: [K12865] 430.9(1.00)

Time Summary
Drive 2 minutes 57 seconds  10:05 am - 10:08 am BN 1 - B4



Roc Consulting Limited - PDIPLOTZ VWer 2021.1,61.0 - Case Mathod & iCAPE Results

Printed: 26-March-2023 Tesl started: 08-Februan-2023
2023-02-09 DCN Drilling - SPT Orop Hammer Mo.d4_2
EMX {J) —=—— FMX (kM) ——— BPM (bpm)
Maximum Enangy Maximum Force Blowea/!/Minuts
0.0 100.0 2000 4000 4000 0 70 140 210 280 0.0 1000 20.0 400 40,0
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Energy Transfar Ratic - Rated Viedooity at time 1 Mazimum Accaleration



Fot Consulting Limited Page 1

POIPLOT2 2021.1.61.0 Printed 26-March-2023
Case Method & ICAFE Resuls

2023-02-09 OCH Drilling - SPT Drop Hamimer Mo BHO4 Test 1 at Sm

OPF: RZ Date: 08-February-2023

AR: 1503 cm® SP: 773 hN/m?

LE: 10.7 EM: 206,843 MPa

WS: 5.123.0 mis e 0,20

EMX:- Maximum Enargy ANX: Maximum Accelaration

ETR: Energy Transfer Ratio - Rated Dhix: Maximum Deplaceman

FMX: Maximum Force CeX: Compression Siress Maximum

VT1: Velority gt trme 1 FVP. ForceMelocity Proportionality

BPM: BlowsMinuts

BLy Depth HLC EMX ETR  FMX Vit BPM  AMX DMX  CBX FVP

m bifm o (%) kN mis bpm s mm  MPs
15 8.0 0 2823 618 1BE 280 223 2870 12 1116 0.3
16 8.0 0 2804 5.0 165 2.58 2285 2573 21 1085 0.4
17 8.0 0 2882 B2.4 17 2E7 203 2687 15 1148 0.8
18 0.0 0 304 654 182 277 231 2785 21 1113 0.3
18 8.0 0 3042 641 1ar 287 202 2883 18 1244 0.3
20 0.0 D 30490 BAA 204 425 210 2914 12 1354 0.5
21 8.0 0 3021 &7 196 284 22.0 2,689 17 1306 0.4
22 0.0 0 29049 6332 188 286 218 2803 16 1320 0.3
23 0.0 0D 2058 623 202 2m 224 2830 14 1343 0.3
24 8.0 0 2115 656 20 338 240 ZE1T 14 1370 0.5
25 &, 0 o 3051 G4.3 180 288 21.7 2730 18 1263 0.3
26 8.0 0o 2834 G1.8 187 284 21.5 2,781 12. 1304 0.3
27 0.0 0 20648 62.5 204 2497 21.6 2860 18 13840 0.4
28 0.0 D 2002 618 197 204 218 2838 1z A3 0.4
29 9.0 O 2049 621 1o 283 217 2679 1% 1276 0.5
ag 8.0 0 2278 89 200 341 22.2 28898 19 1333 0.4
31 8.0 0 2028 61.7 193 284 223 2,705 18 1283 0.4
32 8.0 0 3005 633 200 282 209 2815 15 1331 0.8
33 8.0 b G124 5.8 120 278 217 2643 26 1266 i
a4 9.0 0 a0a1 649 206 308 208 2909 11 13649 0.6
as 5.0 0 30349 64.0 154 2.84 21,1 2646 18- 1281 0.4
36 0.0 2818 61.5 187 2.85 218 2777 12 1308 0.4
ar &0 0 2542 63.0 205 2488 216 ZB53 13 1364 0.5
38 8.0 0 2988 630 211 208 23R 2840 11 1401 0.4
35 9.0 0 29841 628 208 285 226 2843 11 1382 0.4
40 0.0 D 2921 61.5 206 2.80 17.8 2,778 ¢ 13r2 0.7
41 =R 0 28510 g2.2 200 2.83 23.2 2651 19 1331 0.4
42 8.0 0O 2978 628 182 284 238 2745 26 1275 0.5
43 8.0 0 2826 oi.7 197 258z 221 AT 17 1308 0.4
44 9.0 0 2838 598 200 2.91 223 2785 1 1328 0.4
45 9,0 o 3063 4.5 203 2.88 222 2680 24 13540 0.5
4G 0.0 0O 2851 6.1 203 2080 220 2708 11 13561 0.5
47 &, o 2877 B2.T 205 2.04 222 2807 1% 1366 0.4
45 8.0 0 2BA8 609 2m 290 211 2,659 12. 1338 0.4
49 9.0 0 2961 2.4 207 280 2003 2722 13 1376 0.5
al 9.0 0 ZF3s 578 197 285 217 2628 12 4313 0.4
o &0 0 H351 708 224 3.63 21.5 23901 13, 1487 0.4
52 8.0 O 2015 614 1. 23 21.7 2589 14 1293 0.7
a3 8.0 S04 3.3 207 .09 216 2,765 12 1378 0.8
54 0.0 O 2939 624 200 288 236 24931 11 1328 0.7
55 8.0 o 373 669 20 2.1 225 2774 21 355 0.4
5 0.0 0O 3402 7.7 237 3.50 212 3105 12 1578 0.3
5T &0 0 3051 /4.3 211 313 21.0 2630 10 1407 0T
T 8.0 b 3336 TO3 230 361 210 2861 13 1528 0.4
it 9.0 D 2022 6T 212 30 214 2518 18 1208 0.7
&0 9.0 0 223 &RT 225 360 212 2830 T 1487 0.4
61 0.0 0 30684 B4.6 206 276 221 2582 28 1388 0.5
62 8.0 0 2018 615 203 281 213 2E57 13 1348 0.5
o3 8.0 b 338 654.0 198 20T 208 2597 a0 1320 0.5
Ayarage 3014 &3.5 200 2487 21.7. 27585 18 1334 0.5



Roc Consulting Limited Page 2

PDIPLOT2 2021.1.61.0 Printed 26-March-2023
Case Method & ICAFE Resuls
2023-02-09 DN Drilling - SFT Drop Hammer No.5 BHO4 Test 1 at 9m
OP; RZ Date: 09-February-2023
BLA Depth BLC EMX ETR FMX VT1 BPM AMX DMX CSX FYP
m bl d %} kM mis  bpm a's mm  MPa

Total number of blows analyzed: 40

BLE Sensors

15-63 F1-(GADNW1] 2204 (1.00) F2- [BBONW2] 2300 (1,00 A3: K12864] 416.1 (1.00);
Ad: [K12865] 430.8 (1 00)

Time Summary
Drive 2 minutes 51 seconds 2:05 pm - 2-08 pm BN 1 - 63



Roc Consulting Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & ICAPE Results
Test started: 08-February-2023

Printed: 26-March-2023

2023-02-09 DCN Drilling - SPT Drop Hammer No.5

=/

Energy Transfar Ratic - Rated

Vdocity al time 1

Mazimum Acceleralion

ERX () —e—0 FRX (K BPM (bpm)
Maximum Enangy Maximum Force Blowea/Minuts
0.0 Bo.o 180.0 2700 3600 0 G0 120 180 240 00 0.0 200 300 40.0
] : | | i
15 B
@ 30
£
s
S
=]
2 5
i # -
i
5 | T |
0o 20,0 A0 60,0 8o.0 0.00 1.00 2.00 3.00 d 00 D0 BOo.o 1,600.0 2,400.03,200.0
ETR {%) VT1{ms) AMX {p's)



Fot Consulting Limited Page 1

PDIPLOT2 2021.1.61.0 Printed 26-Mareh-2023
Case Method & IGAFE Resuls

2023-02-09 DCN Drllling - SFT Drop Hammer No.d 1 BHO4 Test 2 at 10.5m

OP; R2 Date: 08-February-2023

AR: 1503 cm® > S T7.3 hN'm?

LE: 12.2 m EM: 206,843 MPa

WS: 5,123 0 mis Je 0,80

EMX- Maximum Enargy AN Maximum Accelaration

ETR: Energy Transfer Rafio - Rated Dhx: Maxmum Deplaceman

FMX: Maximum Force CeX: Compression Siress Maximum

V11 Velociy attime 1 FWP. ForceVelscily Proportionality

BLr Depth EMX ETR FMX Vit BPM  AMX DMX  CBX FYP

m J (%) KN mis bpm s mm  MPs

8 105 2844 G620 1860 266 18.5 2541 46 1065 0.5
10 105 J348.0 Ti4 T4 2.82 8.8 24957 47 1165 o4
11 10.5 3182 Bra 168 2.64 108 2,708 ad 1118 0.4
12 10.5 3126 659 177 2.84 106 2308 ar 11ire 0.7
13 105 2060 626 170 264 18.5 2605 2% 1133 0.5
14 10.5 2987 632 168 245 14,1 2547 43 1120 0.4
15 10.5 2806 541 iva 27 2241 2662 33 1182 0.4
16 10.5 2BT2 G605 i7r 273 208 251 L i b 0.4
1¥ 10.5 219.F  &74 183 2.81 18.4 2,806 M 18 0.5
18 10.5 £70.1 36,8 180 278 208 2743 28 1209 0.4
19 10.5 a20.7 67 .G 190 2:96 187 28978 ag 1267 LI ]

20 105 2808 592 i78 278 215 2850 34 1182 0.5
a1 10.5 318 G678 187 398 164 2812 25 1245 0.5
22 105 3161 666 192 204 291 2520 28 1278 0.8
23 105 151 664 188 277 148 2598 32 1255 0.7
24 105 1T 65T 195 287 208 2760 28 1295 0.8
25 10.5 2885 608 180 282 10.8 2665 19 1264 0.4
26 105 2847 600 192 28R4 212 2583 20 1275 0.4
Z2F 165 2856 602 195 287 19.3 2,691 16 1300 0.4
28 105 2804 591 195 281 205 2647 17 1300 0.5
28 105 311 635 196 278 20.2 2557 20 1305 0.4
30 105 3011 B35 205 310 198 2775 15 1361 0.8
kR 10.5 2873 ©BOB 182 276 208 2501 28 1277 0.4
32 105 2006 631 200 a1 201 2713 17 1344 07
33 105 MNTT 669 201 325 206 2533 20 1339 0.7
a4 0.5 2927 61.T 156 2.84 20,7 2712 15 1302 07
x5 105 2047 620 204 209 158 2642 16 1358 0.8
3% 105 2797 5849 199 276 21.0 2548 15 1326 0.4
3.06

3 105 3107 655 195 16.3 2662 24 1296 0.8

z
[ = &)
z £E
oo ooDoORDQ Do oo oOoOoOoOoD Do oD (]

S00.3 63.3 187 285 195 2,692 2T 1245 0.5
Tatal number of blows analyzed: 29

BLE Senszars

9.37 F1. [GE0NW1] 229.4 (1.00), F2; [GBONVW2] 230.0 (1.00), A3 [K12864] 416,17 (1.00),
Ad: [K12865] 430.8 (1.00)

Tima Summary
Cive 1 minute 51 seconds  2:38 prm - 240 pm BN 1 - 37



Roc Consulling Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & iICAPE Reasults
Printed: 26-March-2023 Test started: 08-Februan-2023

2023-02-08 DCN Drilling - SPT Drop Hammer Mo 5 1

EMM () —s—0 FMX (kM) —s—— BPM (bpm)
Maximum Ensrgy Maximum Force Blowsa/Minuts
0.0 Bo.o 180.0 2700 3600 0 G0 120 180 240 00 0.0 20.0 0.0 40.0
Q- - ' '
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a0 . T T
0o 20,0 A0 60,0 80,0 0.00 1.00 2.00 3.00 400 0.0 BOo.o 1,600.0 2,400.03,200.0

ETR {%) YT1(m's) AMX (03]
Energy Transfar Ratic - Hated Vedooity af time 1 Mazimum Acceleration




Hot Consulting Limited Page 1

POIPLOT2 2021.1.61.0 Printad 26-Mareh-2023
Case Method & ICAFE Resuls

2023-02-09 DCH Drilling - SFT Drop Hammer No.§ 2 BHO4 Test 3at 12m

O REZ Date: 08-Febuarn-2023

AR: 1503 cm® SP: 773 kN/m?

LE: 1.7 mi EM: 206,843 MPa

WE: 5.122.0 mis AC 020

EMX:- Maximum Enargy ANX: Maximum Accelaration

ETR: Energy Transfer Ratio - Rated Dhi: Maximum Deplaceman

FMX: Maximum Force CEX: Compression Siress Maximum

V11 Velociy attime 1 FWVP. ForceMNelgcily Proportionality

Pt BlowsMinuts
BLe Depth HLC EMX ETR FMX Vit BPM  AaMX  DMX  CBX FYE
m o (%) KM m/s bpm gs mm  MPs

10 12.0 4130 660 188 283 202 2897 33 1327 0.4
11 12.0 25 659 181 283 21.% 2833 26 1264 0.4
12 2.0 308.5 65.0 183 2.96 18.6 2,999 28 1282 0.4
13 12.0 2880 609 186 288 201 2338 25 12386
14 120 2838 598 154 286 18.9 2765 25 1288
15 12.0 2010 613 185 283 18.6 2774 27 1294
16 12.0 4080 648 200 288 19.4 2881 35 1331
2498

bifm

o

1]

o
o .4
0 0.5
0 0.5
; 1] ; 0.5
17 120 0 3073 648 200 18.5 2968 a5 1329 0.5
18 120 0 2056 623 203 2m 19.8 2,825 35 1351 0.5
19 12.0 0D 3258 63T 199 300 209 2539 35 1325 0.4
20 120 D 2865 623 187 2.88 16.5 2837 18 1247 0.4
21 2.0 0o 2882 631 igd 284 182 2758 20 1207 0.8
22 1240 0 23033 639 198 288 200 2,793 3 AT 0.6
23 120 0 3077 648 203 295 195 Z874 25 1353 0.7
24 120 0 2965 625 203 286 290 2833 30 1353 0.4
25 120 0 3148 663 206 297 126 2890 23 13r2 0.5
26 12.0 0 3040 641 184 3,26 181 2823 139 1257 0.6
27 120 0 3218 G678 193 327 1.8 23897 13 1284 0.7
28 120 0 3294 694 192 329 196 2972 16 127.5 0.8
23 120 0 3140 662 206 340 19.2 3,068 14 1382 0.5
ao 12.0 o 30ar 64.0 187 312 19.3 2788 13 1308 0.6
31 12.0 D 3081 651 210 218 197 2987 13 1385 0.8
a3 120 D 2004 612 200 282 187 2733 200 133.0 0.5
33 120 0 2013 614 185 252 1B2 2,603 29 1228 04
4 120 D 2924 616 194 298 205 2743 15 1269 0.8
35 120 D 3084 650 197 286 21.0 28%7 23 131.0 0.5
38 120 0 387 672 202 289 173 2820 33 1347 0.4
37 120 0 3105 654 206 296 215 2838 200 1374 05
38 120 0 3158 665 202 291 19.7 2,689 23 1.7 0.5
g 120 0 2093 652 24 298 210 33 15 1357 0.5
40 12.0 o 3084 65,19 208 286 204 2918 24 1382 0.5
41 12.0 D 3103 654 201 294 10.8 2,800 28 1335 0.5
42 120 0O Zrla 585 102 288 105 2850 24 1278 0.5
43 120 0D 3081 649 201 293 186 2879 26 1336 0.5
44 120 D 2085 652 194 310 207 3028 15 1290 0.7
45 120 0 3158 BBS 188 X313 171 2750 18 1250 0.8
45 120 D 3241 683 208 A35 207 301 23 1386 0.8
47 120 D 2969 626 195 287 191 23885 16 1296 0.5
48 120 0 368 668 199 307 200 25935 18 1322 0.8
49 120 0 3235 632 210 3230 194 3,144 23 1397 0.6
B0 120 0 3303 696 224 267 185 23,088 17 1480 0.4
51 12.0 D 3070 647 214 329 201 2844 17 1421 0.5
52 120 0 302 654 196 2B0 208 2724 21 1305 0.5
B2 120 0D 3282 692 203 327 192 2830 24 149 0.7
54 120 D 281 69 219 A5 8B 3162 14 1460 0.5
85 120 D 3125 659 203 2809 185 2,808 21 1348 0.8
56 12.0 0 30685 646 200 300 19.0 2954 17 1348 0.6
- I 2 0 3273 690 200 285 201 2754 a0 1327 0.4
Average 3.02 0.6

3086 650 190 185 2877 23 1326
Tatal number of blows analyied: 48



Roc Consulting Limited Page 2

PDIPLOT2 2021.1.61.0 Printed 26-March-2023
Cage Method & ICAPE Resuls
2023=02-09 DN Drilling - 3FT Drop Hammer No.5_ 2 BHO Test 3 at 12m
OP; RZ Date: 08-February-2023
BL® Depth BLE "EMX ETR FMX YTt BPM  AMK DMK CBX FVP
m blfm J %} kM mis  bpm a's mm  MPa
BL# Sensors

10-57 F1:[BBONW1]220.4 {1.00): F2: [BBONWZ] 230.0 {1.00); A3: [K12864] 416.1 {1.00);
Ad: [K12865] £30.8(1.00)

Time Summany
Driva 2 minutes B seconds 3:04 pm - 3:06 pm BN 1 - &7



Roc Consulling Limited - PDIPLOTZ Ver 2021.1.61.0 - Case Method & iICAPE Results
Printed: 26-March-2023 Test started: 08-Februan-2023

2023-02-09 DCN Drrilling - SPT Orop Hammer Mo .5 2

ERX () —s—0 FMX (kM) —s—— BPM (bpm)
Maximum Energy Maximum Force Blowa!/Minuts
0o bo.0 180.0 2700 3600 0 60 120 180 240 0.0 0.0 20.0 400 40.0
|:| i i | | i
12 {
@ 24 -
£
i
F
=]
[i]
E 36 — -
48 -
-
B0 . T T
0o 20,0 A0 60,0 ao.0 0.0o0 1.00 2.00 3.00 J4.00 00 BOo.o 1,600.0 2,400.03,200.0

ETR (%) VT {mis) AMX (') ———
Energy Transfar Ratio - Rated Vielooity at time 1 Mazimum Acceleration




Roc Consuiting Ltd Job No 10152302
Mew Zealand & South Pacific

NLBN: B420050784509

“

Date: 30 March 2023

Appendix C

Representative Force and Velocity Plots

Pege | 11 Letter report prenared for DCEM Dilling Limited:
SPT Energy Maasurements on SN, SPT Trip Hammes



Roc Consulting Limited
20230203 DCN Drilling

SPT Drop Hammer No.1

BHOZ Test 1 at 13.5m
PDA Dperates AZ

AD0
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesmion, 2022.35.2

B 36
DEFmbaEl ULl V4184 prn

CEX 1132 MPa

.04 Hmm
EFY 300 J
ETR G312 %
BPM 20.7 bpm
HAaT 0.3

1L 277 mi's
FRIX 1T kM

OdFR Tmm

MEX 7T uE

EMX 300

LE 15.2m

RS 1505 em*2

EM 206543 MPa

P #T.3 ehima

W= 51230 mi's

Wiz 5117.8 mis

JC a.B0o

JF 100

Fi: [BROAWI] 223 44 PDICAL {1) FF1
F2: [&RORWI) 230 PRICAL (T} FE1
A3 (PR K 1.2864] A96.07 s w00 (1) V1

Ad (PR): [K12865]

430 944 mw/B AwSD00g (1) VFI



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.4 1

BHOT Test 2 at 10.5m
POA Operator: AZ

Pile Driving Analyzer & (PDA)

Vesmion. 2022.35.2

400 B58 BN &0
. [ m's OSFRbZ0ZS 093748 am
F ¥ SN, 184.4 MPa
7 e X 16 mm
EFY 361
ETR 1B.2%
=il - BPM 159 bpm
RAT 1.1
S B4 mis
- - FRX 277 kM
DB 16 men
MEX 851 uE
40 e Emx a6t
LE T22m
AR 1503 em*2
EM 206843 MPa
400 ] 7.3 b
N T WS 51230 mds
Y WG 510406 mi's
M a.80
= 1 2 JF t.00
Fi: [SRINWI] 250 44 POICAL {1) FF1
= E: [BROMN] 230 PRICAL (1) FE1
A3 (PR [K12864) 41607 w4000 (1) VF1
Ad {PR) [K12885] 430 344 mv/B 4w/E000g (1) VFT
Ju B |

200 m=



Roc Consulting Limited
20230203 DCN Drilling
SPT Drop Hammer No.4 2

BHO1 Test 3 at 12m
PDA Operator: AZ

00
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesmion: 2022.35.2

BiM 41
05Fab 023 1000722 am

CEX 153.9 MPa

DMX  12mm
EFV 3z5.
ETR  885%
BPM  122bpm
FAT 11

WM AG6m's
FRX 231 kM
OHFR 13 men

MEX 14 uE

EMX 325l

LE 13.7m

AR 1508 em*2

EM 206843 MPa

sp 7.3 kma

W3 51230 mis

Wi 51115 mis

i 080

JF 10D

F1: [SBOAWI] 229 44 PDICAL {1) FF1
F: [BROMWI] 220 PRICAL (1) FF1
A3 (PR): (K 12864] 416,07 rwB.4wSI000 (1) VFT

4 {PR); [K12863]

430 944 mv/B 4w/S000g (1) VF!



Roc Consulting Limited
2023-02-09 DCN Drilting
SPT Drop Hammer No.5

BHO4 Test 1 at 9m
POA Operateds: AZ

400
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesmion: 2022.35.2

BN AT
DEFRbEULD DEOE4d pr

CEX 114.2 MPa

i 4 15 mm
EFY¥ 2546
ETR 624 %
BPM 20.3 bpm
RAT 1.1

WM 26T mis
FMX 173 kM
DdFR 15 mm

MEX 855 uE

EMX 206

LE 107 m

AR 1508 em*2

EM 206843 MPa

sp 7.3 kma

W3 51230 mis

Wiz 51186 mis

i 0.80

JF 100

F1. [GBONW] 229 44 PDICAL (1) FF1
F3: [BROMWI] 230 PRICAL (1) FF1
A3 (PR): [K12864) 476,07 rw'5. 45000 (1) VFT

A4 {PR): [K12865]

430 944 mv/B 4v/S000g (1) VFI



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.5 1

BHO4 Test 2 at 10.5m
PDA Operator: AZ

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesnion. 2022.35.2

BN 24
DEFmbalULd DE40Hs prn

CEX 1255 MPa

DMX 20 mm
EFV 312 d
ETR  857%
BPM  20.8bpm
FAAT 11

WM 28T mis
FMX 15 kM
DdFR 20 men

MEX 5256 WE

EMX i |

LE 122 m

[ E 1505 cm*2

EM 204843 MPa

SP TT.3 3

L1 51230 md's

Wi 51046 mis

S .80

JE 10D

F1: [BBOWI ] 22844 POICAL {1} FF1
B3 [SROMAI] 330 PRICAL (1) FE1
&3 (PR (K 1Z2864] L1607 B 4wSa00g 1) VF1

Ad {PR): [K12865]

430 944 mw/B Aw/SD00g (1) VF!



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.5 2

BHO4 Test 3 at 12m
POMA Operator: AZ

A0
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vernion: 2022.35.2

BN 28
DEFebalUEd DOLORED pr

CEX 1275 MPa

i F 3 16 mm
EFY 355
ETH G54 %
BPM 15.8 bpm
RAT 1.1

WM A28 mis
FMX 1E2 kM
DdFRY 18 men

MEX o6 ukE

EMX 329

LE 137m

AR 1508 em*2

EM 206843 MPa

sp 7.3 khmad

W3 51230 mis

Wit 51118 mis

i 0.80

JF 100

F1. [GRONWI] 229 44 PDICAL (1) FF1
F3: [BROMWI] 220 PRICAL (1) FF1
A3 (PR): [K12864) 416,07 rwG. 40500 (1) VFT

Ad {PR): [K12865]

430 944 mw/B 4w/S000g (1) VFI



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.1_1

BHOZ Test 2 at 15m
PDA Dperater AZ

A0
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesnion: 2022.35.2

BN 50
O5Feb2023 12-5707 pm

CEX 10449 MPa

DMX 25 mm
EFV 341
ETR  718%
BPM  21.3bpm
HAT 03

WM 283 mds
FRX 165 kM
OHFRY AT men

MEX 831 uE

EMX 341l

LE 167m

AR 15,03 em*2

EM 206843 MPa

sp 7.3 khma

W3 51230 mis

Wi 51227 mis

i 0.80

JF 100

F1: [GBOMWI] 229 44 PDICAL {1) FF1
F: [BROMWI] 230 PRICAL (1) FF1

A3 (PR); (K 12864)
A4 {PR): [K12865]

416 07 w5500 (1) VFT
430 944 mv/B 4w/S000g (1) VF!



Roc Consulting Limited
2023-02-09 DCN Drilting
SPT Drop Hammer No.1_2

BHOZ Test 3 at 16.5m
POA Operator AZ

400
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vermion. 2022.35.2

B 38
05Fab 023 13211 pm

CEX 1684 MPa

W A mm
EFV 346 J
ETR 8.7 %
BPM 211 bpm
FAT 2

WM 3113 mds
FX 253 kM
DFR -1 mm

MEX 814 uE

EMX 325

LE 182m

AR 15.08 em*2

EM 206243 MPa

sp 7.3 kma

W3 51230 mis

Wiz 51124 mis

i 0.0

JF 100

F1: [GRONWI] 229 44 PDICAL (1) FF1
F3: [BROMWI] 220 PRICAL (1) FF1

A3 (PRY: [K12864)
Ad {PR): [K12865]

476,07 w5 4wSI00 (1) VFT
430 044 mw/B 4w/S000g (1) VFI



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.2

BHOZ Test 1 at 9m
PDA Dperates AZ

400
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesnion: 2022.35.2

BN AT
DEFmbalULd V001 F26 am

CEX 1853 MPa

DMX 21 mm
EFV T d
ETR  668%
BPM  18.8bpm
HAT 03

WM 303 md's
FRX 254 kM
OdFRY 21 men

MEX 818 uE

EM Ny

LE 10T m

AR 1508 em*2

EM 206843 MPa

sp 7.3 khmad

W3 51230 mis

Wiz 51186 mis

i 0.80

JF 100

F1: [BBOHW] 229 44 PDICAL (1) FF1
F3: [BROMWI] 230 PRICAL (1) FF1
A3 (PR): [K12864] 416,07 rwG. 405000 (1) VFT

4 {PR); [K12865]

430 944 mw/B 4w/S000g (1) VF!



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.2_1

BHOZ2 Test 2 at 10.5m
PDA Dperatos: RZ

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vermion: 2022.35.2

BN21
DEFebGlUEd TE4GTE am

CEX 1¥5.3 MPa

b 15 mm
EFY 31 d
ETR T15%
BPM 234 bpm
HaT 03

WM A28 mds
FRX 1848 kM
OdFR 1% mm

MEX G085 WE

EMX 341

LE 122 m

5 1505 cm*2

(1] 20653 WP

SR T3 M3

YWE 51230 md's

WiC 546 mis

S .80

JFE 10D

F1: [SBOMWI ] 22844 POICAL {1} FF1
B3 [SROMAI] 330 PRI AL 1) FE1
&3 (PR (K1 Z2864] d16.07 G dwS00a (1) VR

Ad {PR): [K12865]

430 244 /B AwSD00g (1) VFI



Roc Consulting Limited
20230203 DCN Drilling
SPT Drop Hammer No.2_2

BHIZ Test 3at 12m
POA Operater. AZ

A0
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vermion. 2022.35.2

BN 19
DEFmbEULS §1.1504 am

CEX 1279 MPa

DMX 25 mm
EFV 3194
ETR  &72%
BPM  21.6bpm
FAA&T 0.6

WM 282 mis
FRX B2 kM
OdFR 25 men

MEX 618 uk

EMX A9l

LE 13.7m

AR 15,00 em*2

EM 206843 MPa

sp 7.3 khmad

W3 51230 mis

Wi 51115 mis

i 0.80

JF .00

F1: [GROAW] 229 44 PDICAL {1) FF1
F3: [BROMWI] 220 PRICAL (1) FF1

A3 (PR): (K 12864)
A4 (PR): [K12865]

416,07 rwB.4wSI00 (1) VF1
430 944 /B 4w/S000g (1) VF!



Roc Consulting Limited
2023-02-09 DCN Drilting
SPT Drop Hammer No.3

BHI3 Test 1 at 9m
POA Dperates AZ

400
W

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesmion, 2022.35.2

BN 15
05Feb 023 113544 am

CEX 124.9 MPa

EWl 25 mm
EFY 3554
ETR 4T
BPM 212 bpm
RAT 1.1

WM A58 mis
FRX 1648 kM
DdFR 25 mmn

MEX 60 uE

EMX 385

LE 107 m

AR 1508 em*2

EM 206843 MPa

sp 7.3 kmad

W3 51230 mis

Wiz 51186 mis

Ic 0.80

IF 100

F1: [GBOMWI] 229 44 PDICAL {1) FF1
F3: [BROMWI] 730 PRICAL (1) FF1
A3 (PR): K 12864) 416,07 row'5.4w/SI000 (1) VF1

Ad (PR): [K12865]

430 944 mw/B AwSD00g (1) VF!



Roc Consulting Limited
20230209 DCN Drilling
SPT Drop Hammer No.3_1

BHO3 Test 2 at 10.5m
POA Operales. AZ

B5B

o

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Vesnion. 2022.35.2

B 30
05 eb 023 120514 pm

CEX 110.4 MPa

DMX  26mm
EFV 30 J
ETR  851%
BPM  20.3bpm
FAT 11

WM 38 me's
FMX 166 kM
DdFR 28 men

MEX S34uE

EMx 309l

LE 122m

AR 1508 em*2

EM 205843 MPa

sp 77 3 khma

W3 51230 mis

Wiz S10:0.6 mi's

i 0.80

JF 10D

F 1 [GBONWI] 229 44 PDICAL (1) FF1
F: [BROMWI] 720 PRICAL (1) FF1
A3 (PR): [K12864) 416,07 rw'5.4w/SI000 (1) VFT

Ad {PR): [K12865]

430 944 mw/B Aw/SD00g (1) VF!



Roc Consulting Limited
20230203 DCN Drilling
SPT Drop Hammer No.3_2

BHIZ Test 3at 12m
POA Operater. AZ

200 ma

200 m=

Pile Driving Analyzer & (PDA)

Werdion. 2022.35.2

BN 33
05 eb 023 122912 pm

CEX 132 MPa

i 4 Fmm
EFY 300 J
ETR §3.2 %
BPM 2004 bpm
HaT 1.1

R 214 mi's
FIX 104 kM

OHFRY Smm

MEX G524 uE

EMi 300 .

LE 137 m

RS 1503 em*2

EM 206543 MPa

SP 7.3 ihima

WE 512530 mis

Wi 51118 mis

BC a.B0o

JE 10D

Fi: [GROMWI] 223 44 PDICAL {1) FF1
F2: [ERORWI) 230 PRICAL (1) FF1

A3 (PR): [K12864)
A4 {PR): [K12865]

416,07 rwG.4wSI000 (1) VFT
430 944 mv/B Aw/SD00g (1) VFI



Roc Consulting Limited

20230209 DCN Dnlling
SPT Drop Hammer No.4
BHO1 Test 1 at 9m

Pile Driving Analyzer & (PDA)

Werdion: Z022.35.2

POA Dperatees: AZ
4{!}_ __EEH
L] V5
F ¥
— e
200 ma
ADD
L]
WO
= i

200 m=

BN 31
DSFab0R3 091700 am

(at7) 149.6 MPa

i 4 16 mm

EFV arJ

ETR AR

BPM  15.9bpm

RAT 11

YME 348 mis

FMX  223&N

DFN 18 men

MEX HauE

EMX 3

LE 10.¥m

AR 1508 em*2

EM 206843 MPa

sp 7.3 kma

W3 51230 mis

Wiz 51186 mis

i 0.80

JF 100

F1: [GBOMWI] 229 44 PDICAL {1) FF1
Fa: [BROMWI] 230 PRICAL (1) FF1
A3 (PR): K 12864) 476,07 rwG.4w/S000 (1) VFT

A4 (PR): [K12865]

430 944 mw/B 4wSD00g (1) VF!



Appendix F5

Telemetered Groundwater Data Plots



BH-M02 Borehole RL (m RL): 144.5
Screen depth (m BGL): 60.0 - 66.0

Screen depth (m RL): 84.5 - 78.5
Geological Units: More Cemented Awhitu Sand Formation

mm Rainfall ——Groundwater Level (m bgl)

58

GROUNDWATER LEVEL (m bgl)

40 62

30

RAINFALL ( mm/day)
N
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Ea S 2 3 & 3 q ] I
DATE
Figure F5-1: Plot of rainfall and telemetered groundwater data from BH-M02. Rainfall data sourced from Auckland Council’s Environmental Data Portal

—) The Power of Commitment

12612462 | Appendix F5 — Telemetered Groundwater Data Plots



Figure F5-2:

Plot of rainfall and telemetered groundwater data from BH-M03. Rainfall data sourced from Auckland Council’s Environmental Data Portal
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Figure F5-3:

BH-MO06
mm Rainfall ——Groundwater Level (m bgl)
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DATE

Borehole RL (m RL): 90.0

Screen depth (m BGL): 21.0 - 27.0

Screen depth (m RL): 69.0 - 63.0
Geological Units: Ancient Colluvial Deposits

16

18

20

8/02/2024
22/02/2024
7/03/2024
21/03/2024

Plot of rainfall and telemetered groundwater data from BH-M06. Rainfall data sourced from Auckland Council’s Environmental Data Portal
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Figure F5-4:

2/11/2023 =
16/11/2023 =
30/11/2023

14/12/2023 =

BH-MO07

mm Rainfall

28/12/2023

——Groundwater Level (m bgl)

DATE

11/01/2024

25/01/2024

Borehole RL (m RL): 52.0

Screen depth (m BGL): 33.0 - 39.0

Screen depth (m RL): 19.0 - 13.0

Geological Units: More Cemented Awhitu Sand Formation

GROUNDWATER LEVEL (m bgl)

8/02/2024
22/02/2024
7/03/2024
21/03/2024

Plot of rainfall and telemetered groundwater data from BH-MO07. Rainfall data sourced from Auckland Council’s Environmental Data Portal
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