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STATEMENTS OF QUALIFICATIONS AND EXPERIENCE 

Chris Ritchie 
My full name is Christopher John Hugh Ritchie.  

I am a Principal Geotechnical Engineer at Gibb Ritchie Geotechnical Engineers Limited (GRGE). GRGE is a specialist 

geotechnical engineering consultancy based in Takapuna, Auckland, for which I am a founding director since 2025. I 

hold the qualifications of MSc (Engineering Geology) from The University of Auckland, which I completed in 2010. I am 

a Chartered Professional Engineer and Chartered Member of Engineering New Zealand. I have 17 years of professional 

experience in engineering geology and geotechnical engineering in the Auckland region. My experience has been 

primarily in land and building development and linear infrastructure, the last 14 years have been focused in the North 

Auckland area. Large portions of my work in this time have been focused on development of land and the investigation 

and assessment of roading corridors in Northland Allochthon terrain.  

I have been engaged by Fulton Hogan Land Development Limited (FHLD) (the Applicant) to undertake an assessment 

of the Geotechnical Engineering associated with the Milldale Stages 14-17 project and to prepare this report in support 

of the substantive application under the Fast-track Approvals Act 2024 (FTAA).  

While this is not an Environment Court proceeding, I confirm that I have prepared this assessment in accordance with 

the applicable professional and ethical obligations of my profession and that the opinions expressed are within my area 

of expertise.  

Sam Gibb 

My full name is Samuel Edward Gibb. 

I am a Principal Geotechnical Engineer at Gibb Ritchie Geotechnical Engineers Limited (GRGE). GRGE is a specialist 

geotechnical engineering consultancy based in Takapuna, Auckland, for which I am a founding director since 2025. I 

hold the qualification of Bachelor of Science in Civil Engineering from The University of Plymouth (UK), which I completed 

in 2008. I am a Chartered Professional Engineer and Chartered Member of Engineering New Zealand. I have 15 years’ 

experience working as a Geotechnical Engineer in New Zealand, predominantly in the Auckland region. My main area of 

expertise is land development of various scales in Auckland. I have been involved in numerous site investigations, hazard 

analyses, remedial design, review, and construction monitoring of land development projects including assessment and 

classification of dam infrastructure.  

I have been engaged by Fulton Hogan Land Development Limited (FHLD) (the Applicant) to undertake an assessment 

of the Geotechnical Engineering associated with the Milldale Stages 14-17 project and to prepare this report in support 

of the substantive application under the Fast-track Approvals Act 2024 (FTAA).  

While this is not an Environment Court proceeding, I confirm that I have prepared this assessment in accordance with 

the applicable professional and ethical obligations of my profession and that the opinions expressed are within my area 

of expertise.  

Grant Murray 

My full name is James Grant Murray. 

Since 2016 I have been operating as an independent consulting engineer specialising in geotechnical and dam safety 

engineering.  I have over 40 years of geotechnical engineering experience leading major infrastructure projects in New 

Zealand and internationally. I am a Chartered Professional Engineer, Recognised Dam Safety Engineer (PIC & DSAP) 

and Fellow of Engineering New Zealand. I have specific expertise in foundation design, ground improvement, liquefaction 

assessment, seismic design, and infrastructure design leadership. I have led geotechnical design teams on Alliance 

contracts for infrastructure projects and served as Independent Engineer and Lenders Technical Advisor on complex 

dam, hydropower and tunnelling projects across Asia.  

I have been engaged as a sub-consultant by Gibb Ritchie Geotechnical Engineers Ltd to support them in the preparation 

and review of this report for Fulton Hogan Land Development Limited (FHLD) (the Applicant) as part of their substantive 

application under the Fast-track Approvals Act 2024 (FTAA).  

While this is not an Environment Court proceeding, I confirm that I have prepared this assessment in accordance with 

the applicable professional and ethical obligations of my profession and that the opinions expressed are within my area 

of expertise.  
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1 INTRODUCTION 
Gibb Ritchie Geotechnical Engineers Limited (GRGE) was engaged by Fulton Hogan Land Development Ltd, to carry 
out a geotechnical investigation and assessment of a proposed water reservoir near Milldale, Auckland. 

The Project relates to approximately 231ha of land centred around Wainui Road in Wainui, Auckland. The proposal 
provides for a comprehensively planned urban development including residential neighbourhoods, a supporting 
commercial node, transport and servicing infrastructure, open space, wetland and ecological restoration, and associated 
enabling works. The scope of work and associated terms and conditions of our engagement were detailed in our services 
proposal referenced AK26-027AA Rev 0 dated 11 February 2026 and variation dated 3 June 2026. 

The application seeks approvals necessary to facilitate the staged development of the Project, including a suite of 
resource consents required under the FTAA framework.  

The substantive application is supported by a comprehensive set of technical assessments and plans addressing the 
environmental, servicing and infrastructure matters associated with the proposal. This report should be read alongside 
the Planning Report and the appended technical reports and drawings lodged in support of the substantive application. 

This report addresses matters relating to Geotechnical and Dam Engineering associated with the Water Reservoir as 
part of the wider project proposal. It seeks to describe the dam structure and its classification status, geotechnical 
investigation undertaken, the ground conditions encountered, identify and quantify geotechnical risks to the dam and 
reservoir, and provide recommendations with respect to geotechnical aspects of the proposed dam and reservoir 
including site preparation, temporary works, dam foundation construction, seepage requirements and site / subsoil 
classification, as detailed in our proposal. 

This report has been prepared having regard to the relevant statutory and technical framework applicable to the proposal, 
including the Auckland Code of Practice for Land Development and Subdivision: Chapter 2 – Earthworks and 
Geotechnical (Version 2) and the New Zealand Dam Safety Guidelines (2024). 

This report provides a level of investigation and preliminary analysis to broadly characterise the key geohazards pertinent 
to the earth dam embankment and reservoir and provide preliminary design details for these. Further geotechnical 
investigation and analysis will be required prior to detailed design of the reservoir and the dam. 

2 SITE DETAILS 
The reservoir is an area known as Te Korowai o Maraeariki and is located to the north of the Ōrewa R iver, zoned Rural 
Production under the AUP. This area is characterised by more undulating to steep terrain, with a series of ridgelines 
separated by incised gullies extending from the Ōrewa River. The land is predominantly managed pasture interspersed 
with streams and natural wetlands, together with pine plantations, exotic vegetation and gorse scrub. Relatively large 
areas of indigenous vegetation are also present, including a Significant Ecological Area – Terrestrial Overlay in the north-
western portion of the site.  

Where the reservoir is located, the site topography rises from the Orewa Awa at RL15m, to a broad near-flat platform 
alluvial terrace. To the north the topography slopes gently up to approximately RL35m. 

3 PROPOSED DEVELOPMENT 
Brief details for the development are as follows: 

• The water reservoir comprises an excavation up to 11m below existing ground level and low-height earth dam 
embankment (maximum height 3.8m above existing ground level, typical height <3m), the freeboard is set at 1.2m 
below top of earth dam embankment. 

• The reservoir is predominantly formed in cut below natural ground levels with fills placed around the downslope 
perimeter for additional storage volume in a partial “turkey nest” arrangement. 

• The reservoir location is offset approximately 30m from the Orewa Awa at its closest point.  

• Proposed reservoir batter slopes are 1V:3H. 

• The total reservoir volume is 95,000m3. 

• A spillway will be provided in accordance with Auckland Unitary Plan requirements (E7.6.1.12) 

• An inlet from the Orewa Awa comprises a manhole with wing wall and submersible pump to fill the reservoir after 
completion. 

The earthworks design by Woods depicts cut volumes of 128,295m3 and fills of 8,188m3 with the excess cut to be 
removed from site. 

Figure 1: Site Location Plan  

 

Figure 2: Proposed Reservoir Layout 
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11 CLOSURE 
Gibb Ritchie Geotechnical Engineers has prepared this report for Fulton Hogan Land Development Ltd in accordance 
with the agreed scope of work for the Milldale Stages 14-17 Water Reservoir project. It provides geotechnical information 
and recommendations to assist in design and construction planning. 

We view this report as part of an ongoing process. Our team can provide further input during detailed design and 
construction to help ensure that the recommendations are applied effectively and to provide advice should any 
unexpected ground conditions arise. 

If you have any questions about the report, or if you would like to discuss the next steps for your project, please contact 
our team. 
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USING YOUR GIBB RITCHIE REPORT 

Geotechnical reporting relies on interpretation of site information using experience, professional judgement, and opinion. As such, all geotechnical 
reports carry an inherent level of uncertainty, often greater than in other engineering disciplines. The notes below provide guidance on what can 
reasonably be expected from this report and its inherent limitations. 

Purpose of this report 

This report has been prepared specifically for Fulton Hogan Land Development Ltd and the Milldale Stages 14-17 Water Reservoir project. The contents 
may not meet the needs of others who may have different objectives or requirements. The report has been prepared using generally accepted 
geotechnical engineering and engineering geology practices. The opinions and conclusions are based on those principles. 

Dependence on available information 

This report is based on the information available at the time of preparation, including investigation results and referenced data. If further information 
becomes available or the project scope changes, the findings may no longer be valid. In such cases, Gibb Ritchie Geotechnical Engineers should be 
engaged to review and update the report. 

Applicability to your project 

The findings and recommendations in this report relate solely to the site and project described. They should not be applied to other sites or projects, 
as subsurface conditions and requirements differ between locations and developments. Similarly, applying data or conclusions from other sites to this 
project may lead to incorrect assumptions. 

Interpretation of subsurface condition 

Site investigations provide information at discrete locations. Conditions between or beyond these points may differ. Geological interfaces may be more 
variable than inferred, and actual conditions may only become clear during construction. Engineering judgement has been applied to interpret the 
available data, but no investigation can remove all uncertainty. 

Changes in subsurface conditions 

Ground and groundwater conditions can change over time, whether due to natural processes (seasonal variation, settlement, erosion) or human 
activities (earthworks, adjacent development). This report reflects conditions observed at the time of investigation. Confirmation of conditions may be 
necessary if significant time has passed before construction. 

Role during construction 

Recommendations in this report are based on selective point sampling and interpretation. It is strongly recommended that Gibb Ritchie Geotechnical 
Engineers remain involved during construction to confirm assumptions, review any changes in conditions, and provide timely advice if unexpected 
ground conditions are encountered. 

Use by other parties 

This report has been prepared for the named client. Where other design professionals or third parties intend to rely on it, they must first seek consent 
from Gibb Ritchie Geotechnical Engineers. Misinterpretation of geotechnical reports can lead to costly design or construction issues, and our continued 
involvement helps reduce these risks. 

Environmental matters 

Unless explicitly stated, this report does not address environmental issues such as contamination, waste management, or disposal of materials. These 
require separate investigation and specialist advice. 

If you have any questions about the content or use of this report, please contact Gibb Ritchie Geotechnical Engineers for clarification. 
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT39-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 08/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

12:40 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746379.75 mE, 5948054.50 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2385 kPaLocal Friction Final:

3.0329 kPaPore Pressure Initial:

3.0327 kPaPore Pressure Final:

0.0211 MPaTip Resistance Initial:

Tip Resistance Final:

0.2380 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter

GoodPore Pressure Response:

Measured Water Level: 1.82m

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 14.5m

Clays: clay to silty clay

Clays: clay to silty clay

Clay - organic soil

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Stiff fine-grained

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT40-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 08/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

4:31 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746417.65 mE, 5948036.92 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2383 kPaLocal Friction Final:

3.0326 kPaPore Pressure Initial:

3.0296 kPaPore Pressure Final:

0.0211 MPaTip Resistance Initial:

Tip Resistance Final:

0.2385 kPaLocal Friction Initial:

0.0209 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter

GoodPore Pressure Response:

Measured Water Level: 1.98m

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 19.17m

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

  

 

       

 

  

  

00 3

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19



w
w

w
.t
o
p
d
ri
ll.

co
.n

z

Friction
Ratio (%)

Sleeve Friction (kPa)

Pore Pressure (kPa) SBT SBT Description
(filtered)

2 4 6 8 1
0

1
2

1
4

1
6

1
8

2 4 6 85
0

1
0

0

1
5

0

2
0

0

2
5

0

3
0

0

3
5

0

4
0

0

4
5

0

0

1
0

0

2
0

0

3
0

0

4
0

0

5
0

0

6
0

0

7
0

0

0 2 4 6 8 1
0

1
2

1
4

Tip Resistance (MPa)

D
e
p

th
 (

m
)

D
e
p

th
 (

m
)

Unit Weight
(kN/m3)

Dr (%)
Friction Angle

(°) N60

Su (kPa)

Vertical
Stress (kPa)

1
0

0

2
0

0

3
0

0

4
0

0

1
0

2
0

3
0

4
0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

2
0

3
0

4
0

5
0

1
0

0
1

5
0

2
0

0
2

5
0

3
0

0
3

5
0

4
0

0
4

5
0

1
5

2
0

2
5

Total
Effective

CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT41-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 08/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

6:08 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746407.88 mE, 5947988.28 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2383 kPaLocal Friction Final:

3.0309 kPaPore Pressure Initial:

3.0305 kPaPore Pressure Final:

0.0210 MPaTip Resistance Initial:

Tip Resistance Final:

0.2377 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter (dry 2.10m)

GoodPore Pressure Response:

Measured Water Level:

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 2

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT41-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 08/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

6:08 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746407.88 mE, 5947988.28 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2383 kPaLocal Friction Final:

3.0309 kPaPore Pressure Initial:

3.0305 kPaPore Pressure Final:

0.0210 MPaTip Resistance Initial:

Tip Resistance Final:

0.2377 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter (dry 2.10m)

GoodPore Pressure Response:

Measured Water Level:

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 2 of 2

EOH: 16.89m
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT42-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 09/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

9:28 am

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746367.14 mE, 5947966.81 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2382 kPaLocal Friction Final:

3.0304 kPaPore Pressure Initial:

3.0285 kPaPore Pressure Final:

0.0210 MPaTip Resistance Initial:

Tip Resistance Final:

0.2374 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter (dry 1.92m)

GoodPore Pressure Response:

Measured Water Level:

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 18.69m

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT43-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 09/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

10:58 am

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746327.94 mE, 5947960.70 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2382 kPaLocal Friction Final:

3.0322 kPaPore Pressure Initial:

3.0357 kPaPore Pressure Final:

0.0210 MPaTip Resistance Initial:

Tip Resistance Final:

0.2381 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter (dry 2.08m)

GoodPore Pressure Response:

Measured Water Level:

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 21.55m

Clays: clay to silty clay

Clay - organic soil

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Clays: clay to silty clay
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT44-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 09/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

3:20 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746186.90 mE, 5947949.94 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2384 kPaLocal Friction Final:

3.0333 kPaPore Pressure Initial:

3.0317 kPaPore Pressure Final:

0.0211 MPaTip Resistance Initial:

Tip Resistance Final:

0.2386 kPaLocal Friction Initial:

0.0207 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter (dry 1.92m)

GoodPore Pressure Response:

Measured Water Level:

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 18.88m

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT47-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 09/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

12:43 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746275.10 mE, 5948011.11 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2384 kPaLocal Friction Final:

3.0336 kPaPore Pressure Initial:

3.0332 kPaPore Pressure Final:

0.0211 MPaTip Resistance Initial:

Tip Resistance Final:

0.2384 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter

GoodPore Pressure Response:

Measured Water Level: 1.13m

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 14.91m

Clays: clay to silty clay

Clay - organic soil

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Stiff fine-grained

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt
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CONE PENETRATION TEST LOG
Standard: CETANZ TG6

Topdrill Ref:

CPT NO.: CPT48-26

TD4729

TEST NO.:

CLIENT REF:

CONTRACTOR:

ENGINEER:

OPERATOR:

Start Date:

Start Time:

FIELD MANAGER:

Maximum Push Capacity:

Ballasted or Anchored:

Setup
Deviations:

ISO & TG6
Deviations:

Start Depth:

Target Depth:

Cone Type:

Manufacturer:

Serial No:

Cone Class:

Nominal Size:

Compression or Subtraction:

Net Area Ratio:

Calibration Ref:

FSO fs:

FSO u2:

FSO qc:

CLIENT: 09/06/2026

Milldale North

Gibb Ritchie Geotechnical EngineersGeotechnical Assessment

AK26-027

Pagani, TG 63-150

150kN

Anchored

None

TE2

Pagani

000633

2

10cm² 1.6 MPa

50 MPa

2.5 MPa

Greg K

Jon Ellis

TOPDRILL LTD

0.7955cm²

z069/26

0.00 m

20 m

Chris Ritchie

None

PROJECT:

SITE LOCATION:

Machine:

2:01 pm

Subtraction

1

Temperature Conditioning:

Temperature:

Filter Saturation: No conditioning - already close to ground
temperature

-

FUNNEL

Target Application Class: 2

Acheived Application Class: 2

1746242.94 mE, 5948054.30 mN (NZTM)CO-ORDINATES: ELEVATION: Ground

Filter Location: u2

Filter Type: POROUS

Friction Reducer:

Silt mixtures: clayey silt & silty clay4 Stiff fine-grained9

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Dense sand to gravelly sand7

Stiff sand to clayey sand80.2389 kPaLocal Friction Final:

3.0336 kPaPore Pressure Initial:

3.0331 kPaPore Pressure Final:

0.0211 MPaTip Resistance Initial:

Tip Resistance Final:

0.2385 kPaLocal Friction Initial:

0.0210 MPa

Pre-drill Reason: N/A

Pre-drill Backfill: N/A

N/APre-drill Depth:

Backfill Method: N/A

Groundwater Method: Dipmeter (dry 2.28m)

GoodPore Pressure Response:

Measured Water Level:

Zero ReadingsGWL - Predrill - Backfill REMARKS:

TERMINATION:

High Total Load

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil
Behaviour Type (SBT) and various geotechnical soil and design parameters using methods published

in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration Testing for Geotechnical
Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and
should be carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the
applicability of any of the geotechnical soil and design parameters shown and does not assume any

liability for any use of the results in any design or review. The user should be fully aware of the
techniques and limitations of any method used to derive data shown in this report.

NOTES & LIMITATIONSSoil Behaviour Type (SBT) - Robertson et al. 1986

Page 1 of 1

EOH: 14.66m

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Stiff sand to clayey sand
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APPENDIX C Laboratory Test Results 
  






























































