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1.0 INTRODUCTION

CMW Geosciences (CMW) was engaged by Horsham Downs Estate Limited (HDEL) to carry out a geotechnical
desktop assessment for the site located at 319 Gordonton Road, Hamilton, which is being considered for the
construction of a residential development with approximately 900 residential units (hereafter referred to as
“the Project”).

The scope of work and associated terms and conditions of our engagement were detailed in our services
proposal letter referenced HAM2025-0046AA, Rev 1 dated 28 November 2025.

This report has been prepared to summarise expected ground conditions and provide preliminary
recommendations for possible geohazards, foundations and site-specific geotechnical testing. The purpose of
this report is to support a referral application via the ‘fast-track’ process (Fast Track Approvals Act 2024).

1.1 Statement of Qualifications and Experience

David MacPherson

| am a Associate Geotechnical Engineer at CMW Geotechnical NZ Limited, trading as CMW Geosciences. CMW
Geosciences is a specialist geotechnical engineering and geological services consultancy with offices in New
Zealand and Australia. | have been employed at CMW Geosciences since August 2017.

| hold the qualifications of MEngSc from The University of New South Wales, which | completed in 2022 as
well as an MSc from the University of Waikato, which | completed in 2016. | am a Chartered Professional
Engineer and a Chartered Member of Engineering New Zealand.

With over 8 years of experience, | am a seasoned geotechnical engineer skilled in project management, design
solutions, and team leadership. My background includes extensive work in infrastructure projects. My
experience includes managing and participating in site investigations, instrumentation and monitoring, slopes
and geotechnical hazard assessments, and slope stability design for major infrastructure projects such as the
Peacockes Bridge in Hamilton.

| confirm that, in my capacity as reviewer of this report, | have read and abide by the Environment Court of
New Zealand’s Code of Conduct for Expert Witnesses Practice Note 2023.

Kori Lentfer

| am a Principal Engineering Geologist at CMW Geotechnical NZ Limited, trading as CMW Geosciences. CMW
Geosciences is a specialist geotechnical engineering and geological services consultancy with offices in New
Zealand and Australia.

| hold the qualifications of MSc Geology (Hons) from the University of Auckland, which | completed in 2008, as
well as a BSc Tech from the University of Waikato, which | completed in 1999. | am a Chartered Professional
Engineering Geologist (PEngGeol, 2025) and a Chartered Member of Engineering New Zealand.

With over 20 years of experience, | am a seasoned engineering geologist skilled in geotechnical investigations,
ground modelling, practical and cost-effective geotechnical design, client relationship management, and
mentoring and staff development. My background includes extensive work on infrastructure and land
development projects in New Zealand and internationally. My experience includes planning and managing site
investigations, developing 2D and 3D engineering geological and geotechnical ground models, earthworks
monitoring and design, slope stability assessment, and soft soil engineering for major projects such as the
Peacockes Bridge in Hamilton, the Temple View development, the State Highway 3 rockfall response at
Mokau, and Te Awa Lakes.
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| confirm that, in my capacity as reviewer of this report, | have read and abide by the Environment Court of
New Zealand's Code of Conduct for Expert Witnesses Practice Note 2023.

Andrew Linton

| am a Principal Geotechnical Engineer at CMW Geotechnical NZ Limited, trading as CMW Geosciences. CMW
Geosciences is a specialist geotechnical engineering and geological services consultancy with offices in New
Zealand and Australia. | have been employed at CMW Geosciences since August 2018.

| hold a Bachelor of Engineering (Civil) from the University of Auckland. | am a Chartered Professional
Engineer, a Chartered Member of Engineering New Zealand, and a member of the New Zealand Geotechnical
Society.

With over 30 years of experience, | am a highly experienced geotechnical engineer specialising in land
development projects. My background includes extensive involvement in large residential and commercial
developments across New Zealand. My experience includes leading and managing site investigations,
developing ground models, undertaking slope stability analyses, designing ground improvement and
remediation works, and providing construction monitoring and certification for a wide range of projects.

| confirm that, in my capacity as reviewer of this report, | have read and abide by the Environment Court of
New Zealand's Code of Conduct for Expert Witnesses Practice Note 2023.

2.0 SITE DESCRIPTION

2.1 Site Location

The proposed development is located at 319 Gordonton Road, Hamilton, as shown in Figure 1. The project
site comprises an area of approximately 54ha and is currently used for agriculture.

The site is bordered by the Waikato Expressway to the south, Gordonton Road to the east, and farmland to
the north and west.
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Figure 1: Site Location Plan. Source: OpenStreetMap

2.2 Landform

The landform is generally split into two zones. In the south-eastern portion, the site is characterised by three
broad ridges ranging between RL34m and RL55m. The slopes range from 1V:3H to 1V:12H. In the north-
western portion, the site is characterised by flat land ranging from RL29m to RL34m. The site has some
existing dwellings and farm buildings, as well as a farm pond. Farm drains run along the flat area of the site
which drain towards the north.

3.0 PROPOSED DEVELOPMENT

A high-level preliminary development plan has been provided by Earl Design. The plan shows a residential
development with a yield of approximately 850-950 dwelling development, with a neighbourhood centre and
an allowance for stormwater attenuation/treatment ponds and/or swales. The proposed development plan is
presented in Appendix B.

4.0 CONCEPTUAL GROUND MODEL

4.1 Geology

Published geological maps! for the area depict the elevated ridges as Walton Subgroup (Pliocene-Pleistocene
aged) alluvium comprising pumiceous sands and silt with thin peat beds. Piako Subgroup (Late Pleistocene
aged) comprising locally derived lacustrine mud, silt, gravel and peat is present in the low-lying flats.

1 GNS Geological Map 1:250,000 scale Geological Map No 4 ‘Waikato’. SW Edbrooke et al.
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Figure 2: Regional Geology. (GNS Geology Map?).
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4.2 Available Geotechnical Data

421 New Zealand Geotechnical Database

A review of nearby geotechnical logs from the New Zealand Geotechnical Database (NZGD) confirms the
geology present in the published geological maps. Fifteen hand auger boreholes have been completed within
the site. In addition, several Cone Penetration Tests, Boreholes and Test Pits have been completed on nearby
sites. Engineering logs are presented in Appendix C.

4.2.2 Groundwater Bore Data

In October 2025, two groundwater monitoring bores MWO01 and MWO02 were drilled within the site with
standpipe piezometers installed and the bores logged by a CMW Engineering Geologist. While no geotechnical
strength testing was undertaken during drilling, the logs provide a soil profile which we have used to develop
a ground model of the hills in Table 1. The bore locations are shown on Drawing 01. Geological logs are
presented in Appendix D.

Table 1: Ground Model Summary — Elevated Ridges

Depth to Base (m) Thickness (m)
Description

Min Max Min Max
Topsoil 0.2 0.3 0.2 0.3
Silty Clay (Hamilton Ash) 3.6 5.0 33 4.8
Clayey Silt (Kauroa Ashes) 7.5 7.5 2.5 39
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Depth to Base (m) Thickness (m)

Description
Min Max Min Max

Sandy Silt (Puketoka Formation) 15.0 19.0 7.5+* 11.5+*

Note: *Base of unit not encountered.

No geotechnical data is present in the flat lands of the site.

4.3 Groundwater
Groundwater was encountered in the NZGD logs at the following depths:

Table 2: NZGD Groundwater Summary

Test Date Ground Ground Ground Ground
Type water water - water water
Depth Level Depth Level
(mBGL) (mRL) (mBGL) (mRL)
77070 | BH 12/16/2014 5.4 51.71 219665 | HA 04/03/2024 2 34
77083 BH 12/23/2014 4.2 52.23 219666 | HA 04/03/2024 0.8 33.2
77097 | BH 05/12/2015 0.6 54.55 219667 | HA 04/03/2024 14 331
77098 | BH 01/22/2015 0.27 31.89 219668 | HA 04/04/2024 3 345
77118 | BH 04/13/2015 1.93 47.16 219679 | HA 04/05/2024 14 34.6
77119 | BH 05/04/2015 0 64 219681 | HA 04/05/2024 1.6 349
77155 | BH 06/20/2011 4.4 50.63 219684 | HA 04/04/2024 1.8 34.7
77306 | TP 04/19/2015 6.3 14.1 219692 | HA 04/05/2024 2.7 343
219663 | HA 04/03/2024 14 341 219695 | HA 04/04/2024 2.4 35.6
Notes: BH = Borehole, TP = Test Pit, HA = Hand Auger.

Groundwater was encountered in the groundwater monitoring bores at the following depths:

Table 3: Groundwater Levels from Groundwater Monitoring Bores

Location ID Groundwater Depth (mBGL) Groundwater Level (mRL)
MWO01 13/10/2025 8.60 37.40
MWO02 13/10/2025 10.06 34.44

5.0 DESKTOP FINDINGS

5.1 Historical Photos

Historical photographs dating back to 1952 have been reviewed and are attached in Appendix E. The historical
aerial photographs show that the site has been used for agriculture, with some additional dwellings
developed by 1991. Additional buildings were built for the Morning Calm Lodge in 2008. Construction began
on the Waikato Expressway in 2018 involving earthworks along the southern site margin.
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5.2 Regional Hazards

A review of the Waikato Regional Council Natural Hazards Portal®> was undertaken.

The Hazard Portal addresses potential flooding, coastal hazards, volcanic and seismic hazards for the Waikato
region.

No river flooding risk had been identified, but the site is part of the Waikato Central Drainage Scheme and has
an identified Waikato Regional Council drain. BBO has provided a separate analysis of stormwater
management and flood risk.

Coastal hazards are not relevant to this site.

The nearest active volcanoes are Rotorua and Mayor Island, both of which are approximately 100km away
and are currently at alert level 0. Hazard Maps have been presented in Appendix F.

5.3 Fault Rupture

The site is not considered to be at risk of fault rupture. The nearest active fault is the Te Puninga Fault,
approximately 26km from the site. This fault has a return period of 10,000 years.

The Community Fault Model® also maps the Kututaruhe Fault approximately 250m from the site. This fault has
a return period of 100,000 years and is considered inactive. In addition, MfE* Guidelines allow buildings of up
to Importance Level 4 to be built within a fault avoidance zone for a fault with this level of return period.

5.4 Liquefaction and Lateral Spread

Liquefaction occurs in loose saturated (below the groundwater table) cohesionless soils that are subject to
cyclic shear loading during an earthquake. This process leads to pore pressure build-up, soil grains moving
into suspension and temporary loss of strength causing vertical and lateral ground deformation. A liquefaction
hazard map from the Waikato Regional Council is presented in Appendix F. The majority of the site is classed
as undetermined, and the hills are classed as unlikely or unclassified (considered non-liquefiable).

Based on the geological description and our local knowledge on nearby projects, the Piako Subgroup deposits
have a low risk of liquefaction when below the groundwater table.

5.5 Cyclic Softening

While not liquefiable due to their high plasticity, the fine-grained soils in the Piako Subgroup and Walton
Subgroup may be susceptible to some strength loss, during an Ultimate Limit State seismic event. On account
of the typically high shear strengths of the Walton Subgroup soils, this is often not a significant geotechnical
issue for land development projects. For the Piako Subgroup soils, some strength loss may occur, but this can
be managed in geotechnical design.

2 Waikato Regional Council. Waikato Regional Hazards Portal.
https://waikatoregion.maps.arcgis.com/apps/MapSeries/index.htm|?appid=f2b48398f93146e8a5cf0aa3fddce92c

3 Seebeck H, Van Dissen RJ, Litchfield NJ, Barnes PM, Nicol A, Langridge RM, Barrell DJA, Villamor P, Ellis SM, Rattenbury MS, Bannister S, Gerstenberger
MC, Ghisetti F, Sutherland R, Fraser J, Nodder SD, Stirling MW, Humphrey J, Bland KJ, Howell A, Mountjoy JJ, Moon V, Stahl T, Spinardi F, Townsend DB,
Clark KJ, Hamling 1J, Cox SC, de Lange W, Wopereis P, Johnston M, Morgenstern R, Coffey GL, Eccles JD, Little TA, Fry B, Griffin J, Townend J, Mortimer
N, Alcaraz SA, Massiot C, Rowland J, Muirhead J, Upton P, Hirschberg H, Lee JM. 2022. New Zealand Community Fault Model — version 1.0. Lower Hutt
(NZ): GNS Science. 97 p. (GNS Science report; 2021/57). doi:10.21420/GA7S-BS61.

4Kerr, J., Nathan, S., Van Dissen, R., Webb, P., Brunsdon, D., & King, A. (2003). Planning for development of land on or close to active faults: A guideline
to assist resource management planners in New Zealand (ME number 483). Ministry for the Environment.
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5.6 Slope Stability

Based on the site topography, it is considered that the site is not generally considered to be at risk of slope
instability. Slumping or subsidence has not been observed in the historical photographs, partially around the
gully and hill slopes. Some hummocky ground can be observed around gully heads which may indicate shallow
soil creep. A site walkover by experienced engineering geologist will be required to confirm slope stability
conditions.

The inclusion of high or steep slopes for swales or cuts will need an assessment of slope stability as part of the
design process.

5.7 Load Induced Settlement

In the lower area of the site, the Piako Subgroup soils are predominantly alluvial deposits and there may be
zones of soft and compressible soils. In these instances, significant primary consolidation and long-term
secondary creep settlements may occur as a response to the placement of fill and building loads. However
much of this lower area is planned to be used for stormwater management wetlands.

Site specific geotechnical investigations will need to be carried out to better characterise the soils across the
site and assess the extent and nature of compressible soils present.

Future reporting will provide advice concerning mitigation strategies for compressible soils along with
frequency of site observations and monitoring requirements during construction to ensure soft areas are
appropriately managed.

5.8 Earthworks

Hamilton Ash and Kauroa Ash clays are generally suitable for reuse as engineered fill with moisture
conditioning during normal summer conditions. However, the Puketoka Formation silts can be sensitive and
may lose strength with they are disturbed and allowed to get wet.

Soft or organic soils near the ground surface may be encountered during excavation particularly within the
Piako Subgroup soils.

Geotechnical site investigation a future reporting undertaken as part of the substantive application will
provide advice on how to treat soft soils. This may include removal and replacement or ground improvement
methods, such as preloading or temporary surcharge filling. These are normal methods commonly applied to
land development projects in the Hamilton area.

Groundwater may be encountered at shallow depth on the low-lying areas. Future reporting undertaken as
part of the substantive application will consider the need for any underfill subsoil drains or granular drainage
blanket layers as mitigation measures if high groundwater is an issue for development.

5.9 Preliminary Foundation Options

Depending on the magnitude of liquefaction induced settlement, engineered foundation solutions may be
required. This may include foundation options such as TC2 or TC3 type raft foundations. Deep pile
foundations may also be required for larger loads expected in commercial buildings.

Settlement magnitudes can be estimated once the required geotechnical investigation data is available and
the earthworks design and building loads are known. Depending on the nature of the proposed development
and the finished ground levels, ground improvement of some kind may be required to manage static load
induced settlement.
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Ground improvement options that could be considered (and will be detailed as part of the substantive
application) include undercut and reworking of soft ground (static settlement only); temporary surcharge fills
(static settlement only), deep soil mixing and/or vibro-stone columns (liquefaction and static settlement).
These are all conventional land management techniques for larger development projects, such as this.
Specific approaches across the site will be identified and proposed as part of a substantive resource consent
application.

5.10 Stormwater Management

As is common on land development projects, stormwater basins and swales are proposed in the northern end
of the development. These will require geotechnical assessment and design to mitigate hazards such as slope
instability and groundwater drawdown. Base permeability and any liner requirements will be confirmed
during the design process.

6.0 CONCLUSIONS

Based on the assessment presented in this report, there are no unusual features or geotechnical constraints
observed for this site that would prevent urban residential development from proceeding.

Based on our experience with adjacent large-scale residential developments, earthworks and subdivision
construction on this site are expected to be generally straightforward and manageable using conventional
geotechnical and land development practices.

Subject to appropriately scoped geotechnical investigations that give due consideration to both known and
potential subsurface conditions, the site is considered suitable for the proposed development

6.1 Further Work

To support a substantive consent application, the additional investigations analysis is recommended. This
scope is standard for urban development projects of this scale and includes:

e Detailed geotechnical investigation to inform ground model development, refine geohazard assessment,
select design parameters, and provide design and construction recommendations.

e  Geotechnical analysis and reporting suitable for subsequent project stages, including substantive
consent, detailed design, and building consent applications (if required).

e The conditions of consent for the substantive application should also reflect the need for:

e  Construction-phase geotechnical services, including observations, monitoring, and testing to verify
compliance with design assumptions.

e  Completion reporting for subdivision earthworks and associated infrastructure to confirm
performance and compliance.

7.0 CLOSURE

This report has been prepared for use by Horsham Downs Estate Limited, their appointed representatives,
and those reviewing/evaluating the application for Referral under the FTAA according to their instructions in
relation to the Horsham Downs Estate Project outlined in Section 1 of this report.

Where a party other than Horsham Downs Estate Limited or those listed in the preceding paragraph seeks to
rely upon or otherwise use this report, the consent of CMW should be sought prior to any such use. CMW can
then advise whether the report and its contents are suitable for the intended use by the other party.
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USING YOUR CMW GEOTECHNICAL REPORT

Geotechnical reporting relies on interpretation of facts and collected information using experience, professional judgement, and
opinion. As such it generally has a level of uncertainty attached to it, which is often far less exact than other engineering design
disciplines. The notes below provide general advice on what can be reasonably expected from your report and the inherent limitations
of a geotechnical report.

Preparation of your report

Your geotechnical report has been written for your use on your project. The contents of your report 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 and procedures. The opinions and conclusions reached in your report are made in accordance with
these accepted principles. Specific items of geotechnical or geological importance are highlighted in the report.

In producing your report, we have relied on the information which is referenced or summarised in the report. If further information
becomes available or the nature of your project changes, then the findings in this report may no longer be appropriate. In such cases
the report must be reviewed, and any necessary changes must be made by us.

Your geotechnical report is based on your project’s requirements

Your geotechnical report has been developed based on your specific project requirements and only applies to the site in this report.
Project requirements could include the type of works being undertaken; project locality, size and configuration; the location of any
structures on or around the site; the presence of underground utilities; proposed design methodology; the duration or design life of
the works; and construction method and/or sequencing.

The information or advice in your geotechnical report should not be applied to any other project given the intrinsic differences
between different projects and site locations. Similarly geotechnical information, data and conclusions from other sites and projects
may not be relevant or appropriate for your project.

Interpretation of geotechnical data

Site investigations identify subsurface conditions at discrete locations. Additional geotechnical information (e.g. literature and external
data source review, laboratory testing etc) are interpreted by Geologists or Engineers to provide an opinion about a site specific
ground models, their likely impact on the proposed development and recommended actions. Actual conditions may differ from those
inferred to exist due to the variability of geological environments. The actual interface between materials may be far more gradual or
abrupt than assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist, but steps can
be taken to reduce the impact of unexpected conditions. Interpretation of factual data can be influenced by design and/or
construction methods. Where these methods change review of the interpretation in the report may be required.

Subsurface conditions can change

Subsurface conditions are created by natural processes and then can be altered anthropically or over time. For example, groundwater
levels can vary with time or activities adjacent to your site, fill may be placed on a site, or the consistency of near surface conditions
might be susceptible to seasonal changes. The report is based on conditions which existed at the time of investigation. It is important
to confirm whether conditions may have changed, particularly when large periods of time have elapsed since the investigations were
performed.

Interpretation and use by other design professionals

Costly problems can occur when other design professionals develop their plans based on misinterpretations of a geotechnical report.
To help avoid misinterpretations, it is important to retain the assistance of CMW to work with other project design professionals who
are affected by the contents of your report. CMW staff can explain the report implications to design professionals and then review
design plans and specifications to see that they have correctly incorporated the findings of this report.

Your report's recommendations require confirmation during construction

Your report is based on site conditions as revealed through selective point sampling. Engineering judgement is then applied to assess
how indicative of actual conditions throughout an area the point sampling might be. Any assumptions made cannot be substantiated
until construction is complete. For this reason, you should retain geotechnical services throughout the construction stage, to identify
variances from previous assumption, conduct additional tests if required and recommend solutions to problems encountered on site.

A Geotechnical Engineer, who is fully familiar with the site and the background information, can assess whether the report's
recommendations remain valid and whether changes should be considered as the project develops. An unfamiliar party using this
report increases the risk that the report will be misinterpreted.

Environmental matters are not covered

Unless specifically discussed in your report environmental matters are not covered by a CMW Geotechnical Report. Environmental
matters might include the level of contaminants present of the site covered by this report, potential uses or treatment of
contaminated materials or the disposal of contaminated materials. These matters can be complex and are often governed by specific
legislation.

The personnel, equipment, and techniques used to perform an environmental study can differ significantly from those used in this
report. For that reason, our report does not provide environmental recommendations. Unanticipated subsurface environmental
problems can have large consequences for your site. If you have not obtained your own environmental information about the project
site, ask your CMW contact about how to find environmental risk-management guidance.
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NZGD ID: 219669

Z

Nl Generated with CORE-GS

SCALA PENETROMETER, SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer: SP-07
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-07
Town/City: Hamilton Job No.: 2450023
Date: 04/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 09/04/24 Checked Date: 15/04/24 Operator: BM
Datum: Moturiki VD 1953
= < c Undrained ]
S 6| < S L - S Blows per 100 mm of Penetration
D B=|E o < 4] |82 Shear
2| GE|S Sample Description S a |0 |58
g5/l |& 5 ) = & |Strength Su
O w (kPa)
% _ Organic SILT (OL); dark brown. Moist; friable, oL
S| T [ | opsoil.
SILT (M); brown. Very stiff to hard, moist, non-plastic. UTP
054+ &
[sp]
4 —152/52
4 F —182/58
10 g
[sp]
+ F —UuTP
154 12 —
3 1.5m: Becomes light brown.=— | ure
1L Clayey SILT (M); light grey. Moist, low plasticity. s
1L Sandy SILT (M); brown. Stiff to very stiff, moist; sand, 5 E
fine to coarse. 1.8m: Becomes grey.— | § 61/19
%L ° 1.9m: Becomes wet. . M 2
o 20 a A% i
o ] 2.0m: Becomes moist and highly plastic. B 5
E + F 2 —139/46
é TT 2.2m: Contains minor silver sand; fine to medium./:g %
© T r B35 2
= 1 L X e —
o5 P 2.4m: Contains some sand; fine to medium./g'_.’;’ '__' 3 142/35
' 3 ©
TT 2.6m: Becomes wet./’;;:_x X%
T Qfgi;xx; —121/29
1L %
TT o X
3.0 3 ;éx);x —125/35
4 L ;(3:
- r <%
3.3m: Becomes light greyish brown,/;;?);< < 203+
a5l Lw Sandy SILT (M); light greyish brown. Hard, moist, f
’ &| non-plastic; sand, medium to coarse. i
1 L 3.6m: Becomes wet. = [ utp
Silty SAND (S); light brown. Loose to dense, wet, non- L
TT plastic, sand, fine to coarse.
T r S MD
4.0 2 A
& | EOH:4.10m 4.0m: Becomes sand; fine. D
4.1m: Hand auger refusal.
454+ &
(3]
5.0 2
(3]
Remarks:
Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
across the site, they do not identify variations in the ground away from the test locations.
Elevation datum sourced from council GIS LiDAR contours.
Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204

GD ID: 219669

Printed: 6/05/2024 12:06:21 PM Sheet: 1 of 1



NZGD ID: 219679

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-08
Town/City: Hamilton Job No.: 2450023
Date: 05/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 09/04/24 Checked Date: 15/04/24 Operator: BM
Datum: Moturiki VD 1953
= c = Undrained .
Q8| ¢ (<] 2 . o— Blows per 100 mm of Penetration
D B=|E | o < 4] a8 |83 Shear
_g Sl SE|S Sample Description e P & '8 |strength Su
HEE § £ <
O & (kPa)
3 Organic SILT (OL); dark brown. Moist; friable, w15
& = 4 5 w15 | OL
K [TOPSOIL]. W TS A
SILT (M), with some clay; brown. Very stiff to hard, xxi:;‘);: X
—_ = X x X —
moist, low plasticity. X% YA 163/55
T I X %X
XX X Xy
o5+ I3 ke
— - X —
0.6m: Becomes wet.= | Qii i;xx 4 148/73
—_ - X X
0.7m: Contains trace sand; medium.= | ;‘:: X% s
4 X R A y ]
% S
TT 0.9m: Groundwater measured at end of hole - 0.88 R o A § uTp
1.0 = Ko XS X 3
[0} m XXX R
1 L )’f;:xxxx:x
B x 3%
T r R —UuTP
<
S| Tt VA
o © 1.4m: Groundwater strike at 1.4 m= | x’;x e g
® [ 154 9 X X X% X S [—128/32
g © XXXX X "x>< M
g Clayey SILT (M); grey. Very stiff, wet, high plasticity; l,’:—z{i—:*
= moderately iron stained. :’gz;::
Tr SRR —134/17
.8m: Becomes light grey. PSR 509
= 18m: B lish = > /
Tr RSy
20 2 ]
3 2.0m: Becomes low plasticity and contains some ‘x‘x—i j:;‘;“f
T T sand; medium to coarse. S5 5 203+
4 F XXX (X X
MESEIE
— - X
Clayey SILT (M); light greyish brown. Very stiff, moist, eé,f—xfi—:*
25 o I\ high plasticity; slightly iron stained. XTA% 163/41
ST | 8| sandySILT (M); light greyish brown. Stiff to very stiff, i’; _
T T wet, non-plastic; sand, medium to coarse; slightly KX
T r iron stained. [ 203+
EOH: 3.00m XX
3.0 o bis -
3 3.0m: Target depth achieved. 84/17
351 |- g
4.0 ;
a5t Lo
(3]
5.0 e
(3]
- 4
Q@
5 4
[
3
£ |Remarks:
‘2 | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
© | across the site, they do not identify variations in the ground away from the test locations.
2 | Elevation datum sourced from council GIS LIDAR contours.
c
) Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204

Z

L‘J D ID 219679 Printed: 6/05/2024 12:06:21 PM Sheet: 1 of 1



NZGD ID: 219681

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-09
Town/City: Hamilton Job No.: 2450023
Date: 05/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 09/04/24 Checked Date: 15/04/24 Operator: BM
Datum: Moturiki VD 1953
= c = Undrained .
< 2| s k] 2 . 5 o Shear Blows per 100 mm of Penetration
S gl gE S Sample Description S § a |82 Strength Su
o 5| @ = 0] sF
O & (kPa)
SILT (M); brown. Hard, moist, non-plastic; (Topsoil f:;‘;ﬁ: 4
T T removed by client during landscaping). xx);x B uTe
—+ - ; Xx XX;: ;
4L Lon X
T r e —UTP
0.5+ —g L XXXXX;
R % : Xxx;:
4 X X7 XN 7K
x X% x;( x
—_ - £ I
SILT (M), with minor sand; light brown mottled light ?;‘:xx);: X ute
T I . X . % Xy X
grey. Hard, dry, non-plastic; sand, fine to medium; x);x X %% x
— - X X X
© slightly iron stained. Xxxixx :xx
1.0 P . - ' Fru g8 R —UuTP
@ 0.9m: Becomes light grey and slightly iron stained. MR R
Clayey SILT (M); light grey. Very stiff, moist, high Jijz—z%);;*
o plasticity; moderately iron stained. :’;EZ;E:
5 4 L _%Xiﬁxxi’: —160/29
Qo —t - —N X _x
§ 15 Lo SILT (M), with some sand; light grey. Stiff, wet, non- 5::;‘}:: M -
. @ | plastic; sand, fine to coarse. X% X 7% X z I
o 4 F XX x XX X 2 83/20
% 1.6m: Groundwater strike at 1.6 m. Becomes X x % %5 g
- - X
= 1L saturated. ;‘X. z ;
1L Sandy SILT (M); whitish brown. Stiff, saturated, non- X § |
20 o plastic; sand, fine to coarse. < 64/17
' 3 1.8m: Groundwater measured at end of hole - 1.78 ©
m
4 —65/23
254 -2 % —182/41
) 2.5m: Becomes light brown.
T r —uTP
TT EOH: 3.00m
3.0 9 —UTP
® 3.0m: Target depth achieved.
351 -2
@
4.0 §
454 | ;
5.0 @
(3]
- 4 L
Q@
5 4 L
[
3
£ |Remarks:
‘2 | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
© | across the site, they do not identify variations in the ground away from the test locations.
2 | Elevation datum sourced from council GIS LIDAR contours.
c
) Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204

Z

L‘J D ID 219681 Printed: 6/05/2024 12:06:21 PM Sheet: 1 of 1



NZGD ID: 219692

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-11
Town/City: Hamilton Job No.: 2450023
Date: 05/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 09/04/24 Checked Date:  15/04/24 Operator: BM
Datum: Moturiki VD 1953
= < Undrained ]
88| ¢ _5 2 . S Blows per 100 mm of Penetration
wEl B =|5 o < 4] |82 Shear
2| GE|S Sample Description S a |0 |58
SEl&=13 5 35 = & |Strength Su
O @ w (kPa)
= Organic SILT (OL); dark brown. Moist; friable, w15
3 T F 75 S T
2 [TOPSOIL]. S s | OL
) 4 L
L .MTS L
SILT (M); brown. Stiff to hard, moist, non-plastic. KRR A
TT R e | —UTP
w X
— - Xy X (X X
0.6m: Becomes light brown./: ixxx:x A
1L xS —UuTP
— - ; Xx x XX )f
T R
1.0 o K0 %K ——203+
2] ;< Xx x X ;
4 XTX X Ry
4 F ;::xX);; X
% x x );xx);
4L LRy —203+
o - xS xS
3 15 0 1.4m: Becomes light brownish grey./ ;izxx);: g
_go ' 3 1.5m: Becomes wet./xx’;x B
3 =+ ;XXT(X::XQ M _171/22
§ 1.7m: Contains minor black sand; fine to medium./ ;:i;‘);: X
© T T 5X x % S
X
2 4t KT —134/23
2.0 2 Ko xR
3 2.0m: Becomes light brown,/x:xx x";x
TT X xS < —119/22
1 L Xy x x’; X §
[ et VAR
T F 2.4m: Groundwater measured at end of hole - 2.35 )fx’; X;Xx A L
1 Lwe m X X °lL_
25 3 faey s . 116/20
4 x :;"; x ; X z §
T r KX e X B3
2.7m: Groundwater strike at 2.7 m/><x><)(>‘>< F %
T r Fxx % XX 38 [—109/26
4 RxX X
30 o| EOH:3.00m 2.9m: Contains some sand; medium./i);x 5550
’ & 3.0m: Target depth achieved. 87/23
351 -
@
4.0 ;
454 | g
5.0 §
- 4 L
Q@
5 4 L
[
3
£ |Remarks:
‘2 | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
© | across the site, they do not identify variations in the ground away from the test locations.
2 | Elevation datum sourced from council GIS LIDAR contours.
2
& Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204

Z

L‘J D ID 219692 Printed: 6/05/2024 12:06:21 PM Sheet: 1 of 1



NZGD ID: 219695

KIRKROBERT

CONSULTING

SCALA PENETROMETER, SHEAR VANE & HAND AUGER RESULTS

Client: Morning Calm Lodge Scala Penetrometer: SP-12
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-12
Town/City: Hamilton Job No.: 2450023
Date: 04/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 09/04/24 Checked Date:  15/04/24 Operator: BM
Datum: Moturiki VD 1953
Undrained
Shear
Strength Su
(kPa)

Blows per 100 mm of Penetration

E

Depth
USCs
Dr
Water
Table

[S)
=
Sample Description =3
Lo
(G]

Formation
Elevation

Organic SILT (OL); dark brown. Moist; friable, w TS
[TOPSOIL). w 75 |

SILT (M); brown. Very stiff, moist, low plasticity. XXX
X

Topso| Geological

il
l
T

@

E
I

o

o

[ i

—110/52

0 5_- i 0.4m: With some clay.~ |

375

X

x X

Eei —102/26
XX

X %X
x
X

Xx X X
XXX

—139/51

37.0
x X

¢
XX x 5

SILT (M), with minor sand; brown. Very stiff to hard,
moist, non-plastic; sand, medium to coarse.

Xy X
Xxx X xxXxx X %

—uTP

X
X

—UuTP

36.5

1.5m: Becomes wet. = |

—29/46

2.0

36.0

2.2m: Groundwater measured at end of hole - 2.21 utp

X
X
X
m e
X
X

2.4m: Groundwater strike at 2.4 m

X
Clayey SILT (M); light brown mottled grey. Very stiff ~ [<2 163/35

to hard, wet, high plasticity; slightly iron stained.

|
X
il

X
|
Fxb ik

355
A5
&

X
04/04/2024 04/04/2024

PR ETS

Xx:
o

ﬁE@L

—uTP

Walton Subgroup
1
T
* Xl
| %
Xy
ot

I‘X*XL(T
P4,

I

x

Eﬂ‘w S

XpT

b |
KL
|

X
5

3.0

—138/26

|
}
T
35.0
S
Xy
oo

FX*XL(T
><|>;<|x>1>f|

Ix

x

E%‘xu Ik

x |
r:LxL

>‘|><>(
5

TT 3.3m: Contains some black sand; fine to medium.~ | —160/15

i
k]

x*x[,ﬂ‘
S A
I
x
E‘qu K %

|
F;LXL

34.5
X
X

3.5m: Becomes saturated./

Xl
¥

—UuTP

B
%
Fxbe i %

Tl X
P20
Enr;

><|><><
ol x

X

1

T

y
EP

—97/38

X

LT
;|§IX)1X|
I
Ei‘xy Kk

X
x
KL

X%

4.0

34.0
™
o

X

X
f1

——157/46

e ><X|><|
<P

El;LL
Exe ik

|
T
=R Tox
X
x
e |
B
X

Silty SAND (S); greyish white. Very loose to medium
dense, saturated, non-plastic, sand, fine to coarse.

33.5

VL

EOH: 5.00m MD

5.0

33.0

5.0m: Target depth achieved.

Remarks:

Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
across the site, they do not identify variations in the ground away from the test locations.

Elevation datum sourced from council GIS LiDAR contours.

Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204
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NZGD ID: 222189

HOLE NO.:
INVESTIGATION LOG
3 AS1
CLIENT: MZ Building Supplies & Services Limited JOB NO.:
PROJECT: Lot3 - 376 Gordonton Road G24-H0034

SITE LOCATION: Hamilton
CO-ORDINATES: 1802200mE, 5823083mN

ELEVATION: Ground

START DATE: 05/04/2024
END DATE: 05/04/2024

CONTRACTOR: Internal RIG: Hand Auger DRILLER: JK LOGGED BY: JK
o E a VANE SHEAR STRENGTH
w = 14
MATERIAL DESCRIPTION = z SCALA PENETROMETER (kPa) i
(See Classification & Symbology sheet for details) = E 8 (Blows / Omm) Vane: Geovane E
<
ol & | 2 |24 e 0w | 388 e
Clayey SILT; dark brown. Stiff, moist, low plasticity, moderately :
sensitive (TOPSOIL). — : : : : :
oo
Clayey SILT; brown. Very stiff, moist, low plasticity, moderately B
sensitive (FILL). —o0.4
: a a : : 143
CLAY with minor to some silt; light reddish brown. Very stiff to hard, B : m : 77
moist, high plasticity, moderately sensitive (HAMILTON ASH —0.6
FORMATION). : -
| 08
: R 200+
L 10 . [E——
P
: : : : : 4
- : : : : : k)
H H H H H <
H H H H H 3
|14 - I S
oo 200+ by
— _ o
H : : : : z
| 16 : N g
S
el
c
— =3
<
—1.8 [C}
I 174
I —
= 74
—22
—24
: R 163
E 5 N 23
—2¢ 1REEE
—2.8
EOH: 3.00m EEE—— |

PHOTO(S)

REMARKS

y Geroc - Hand Auger - scala & vane bars - 9/04/2024 3:43:37 pm

Test Methods:

Field Description of Soil and Rock, NZ Geotechnical Society, 2005
Determination of Penetration Resistance of a Soil, NZS 4402 Test 6.5.2: 1988
Guideline for Hand Held Shear Vane Test, NZ Geotechnical Society, 2001

Shear Vane No. 2913, Cert.No M720645
*Shear vane limit 200kPa

§ WATER INVESTIGATION TYPE
w
['4
3 Y Standing Water Level Hand Auger
:? D> Outflow |:| Test Pit
I <t In flow
3
NZbD ID 222189 Page 1 of 1




NZGD ID: 222189

Z

N Generated with CORE-GS b

y Geroc - Hand Auger - scala & vane bars - 9/04/2024 3:43:38 pm

HOLE NO.:
INVESTIGATION LOG
3 AS2
CLIENT: MZ Building Supplies & Services Limited JOB NO.:
PROJECT: Lot3 - 376 Gordonton Road G24-H0034

SITE LOCATION: Hamilton
CO-ORDINATES: 1802206mE, 5823090mN

ELEVATION: Ground

START DATE: 05/04/2024
END DATE: 05/04/2024

CONTRACTOR: Internal RIG: Hand Auger DRILLER: JK LOGGED BY: JK
o E [=] VANE SHEAR STRENGTH
w = 14
MATERIAL DESCRIPTION = z SCALA PENETROMETER (kPa) i
(See Classification & Symbology sheet for details) = E 8 (Blows / Omm) Vane: Geovane E
<
ol & | = | 24 c 0w | 888 e

Clayey SILT; dark brown. Stiff, moist, low plasticity, moderately
sensitive (TOPSOIL).

Clayey SILT; brown. Hard, moist, low plasticity, moderately sensitive (
FILL).

CLAY with minor to some silt; light reddish brown. Very stiff to hard,
moist, high plasticity, moderately sensitive (HAMILTON ASH
FORMATION).

EOH: 3.00m

N N N N N 200+

114
43

Dl L | 143
iz.iiiﬁ

Groundwater Not Encountered

N N N N 200+
H H H H 200+

. . . . 200+

PHOTO(S)

REMARKS

Test Methods:

Field Description of Soil and Rock, NZ Geotechnical Society, 2005
Determination of Penetration Resistance of a Soil, NZS 4402 Test 6.5.2: 1988

Guideline for Hand Held Shear Vane Test
Shear Vane No. 2913, Cert.No M720645
*Shear vane limit 200kPa

WATER

, NZ Geotechnical Society, 2001

INVESTIGATION TYPE

Y Standing Water Level
[>- Out flow
<t In flow

Hand Auger
[ Testrit

GD ID: 222189

Page 1 of 1




NZGD ID: 222189

HOLE NO.:
INVESTIGATION LOG
3 AS3
CLIENT: MZ Building Supplies & Services Limited JOB NO.:
PROJECT: Lot3 - 376 Gordonton Road G24-H0034

SITE LOCATION: Hamilton
CO-ORDINATES: 1802195mE, 5823094mN

START DATE: 05/04/2024

ELEVATION: Ground END DATE: 05/04/2024

CONTRACTOR: Internal RIG: Hand Auger DRILLER: JK LOGGED BY: JK
o E [=] VANE SHEAR STRENGTH
w = 14
MATERIAL DESCRIPTION = z SCALA PENETROMETER (kPa) i
(See Classification & Symbology sheet for details) = E 8 (Blows / Omm) Vane: Geovane E
<
ol & | = | 24 c 0w | 888 e
Clayey SILT; dark brown. Stiff, moist, low plasticity, moderately :
sensitive (TOPSOIL). : : : : :
Clayey SILT; brown. Hard, moist, low plasticity, moderately sensitive
(FILL). : R
: S S 200+
CLAY with minor to some silt; light reddish brown. Very stiff to hard,
moist, high plasticity, moderately sensitive (HAMILTON ASH
FORMATION). : : : : :
: S S 200+
; A 5
: : : : : 4
: : : : H 2
H H H H H <
: S 3
: A 2
R 200+ by
_ o
: : : : : z
H H H H H - E
@
3
el
c
=3
o
9]
e 171
: : : 185
ﬁ: RN
EOH: 3.00m EE——

PHOTO(S)

REMARKS

y Geroc - Hand Auger - scala & vane bars - 9/04/2024 3:43:40 pm

Test Methods:

Field Description of Soil and Rock, NZ Geotechnical Society, 2005
Determination of Penetration Resistance of a Soil, NZS 4402 Test 6.5.2: 1988
Guideline for Hand Held Shear Vane Test, NZ Geotechnical Society, 2001
Shear Vane No. 2913, Cert.No M720645

*Shear vane limit 200kPa

5 WATER INVESTIGATION TYPE
w
['4
3 Y Standing Water Level Hand Auger
:? D> Outflow |:| Test Pit
I <t In flow
3
NZbD ID 222189 Page 1 of 1




NZGD ID: 73329

|Cone resistance (qc) in MPa | |Sleeve friction (fs) in MPa | | Dynamic pore pressure (u2) in MPa
0 0 2 4 6 8 10 0 0.1 0.2 0.3 0.4 0.5-0.2 0 0.2 0.4 0.6 0.8
BN RN
— > ,
-1 > A,
I ? </ é\
—
5| -3 -? l77/ iy
5 T
3 =
c| -4 1
) L
@ S -
) e % —
al-5 = 1.0979/->
1S 2 % 1.0789|->
£
S| -6 1.1538/->
Q.
2 1.4677|->
) —
V.7 /| 1.0295)-
_ L, % —]
_
Nd =
" | =
—
.\
-9 14.89 — &
17.73 -
17.56 -> . <
-10 17.37- =
15.55 -> | [ —
» 16.31-> = | T
) 16 -> E -
18.93 -> = _
12 1?% T = | —=
. - — —
19.44 4> _<Eb \ 1
Rt = =
55> L
24.27 > = - }
14 25.72 -> -
27.53 > ) 3
-15
-16
-17
-18
-19
-20
-21
-22
‘ Refusal ( Tonnage ) ‘
‘ EOH - Dipped - Collapsed dry @ 7.2m
&D Test according ASTM D5778-12 & ISO 22476-1:2012 | Predrill : 0 m Predrilled
t:g‘) o | L. oMsL W.L.: -7.2 Date: 16/12/14
Project: Waikato Expressway:Hamilton Sect. Coneno..  C10CHIP.C11284
g Location: Gordonton Rd Project no.: 231695.00_027
Position: 5822519, 1801691 NZTM CPT no.: 736 1/6

NZGD ID:

73329




NZGD ID: 73329

|Corrected cone resistance (qt) in MPa | | Friction ratio (Rf) in % | | Excess pore pressure (du) in MPa
0 0 2 4 6 8 10 0 2 4 6 8 10 -02 O 0.2 0.4 0.6 0.8
N RN
= 3 !
-1 > > A,
2 q = é
— \
T ]
5| -3 bl =
> } K —
o2
8 > —
c | -4 } =
o =
8 — %‘ —
ol -5 1.008 -
1S ! 1.079 -p
< é
£|-6 1154 ->
8 i % 1.468 >
\ =
V|7 / yal 1.03->
| L, : ]
e — e S
8 { 'l =
. o =
=
I =
-9 14.887 <
17.736|-> <§
17.592|-> —
-10 17-374[= — =
. T
15.593|-> L
16.34 -> ul_i’
-1 16.044[-> ——
18.989|-> L | =
12 19.087|-> e
17.286|-> s~
19.481|-> % —
13 20.464/-> ~—_
20.59 -> } =
24.269|-> =
-14 25.715|-> / 3
27.524|-> 3 3
-15
-16
-17
-18
-19
-20
-21
-22

‘ Refusal ( Tonnage ) ‘

| EOH - Dipped - Gollapsed dry @ 7.2m |

&D Test according ASTM D5778-12 & ISO 22476-1:2012 | Predrill : 0 m Predrilled
0 P U S [t e TG o msL W.L.: -7.2 Date: 1612114
Project: Waikato Expressway:Hamilton Sect. Coneno..  C10CHIP.C11284
g| Graphs on this page are not 1ANZ aceredited Location: Gordonton Rd Project no.:  231695.00_027
i Position: 5822519, 1801691 NZTM CPT no.: 736 2/6
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NZGD ID: 73329
|qnorm [Qf] | | Normalised friction ratio (fnorm) in % | Pore pressure ratio (Bq)
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| Soil behaviour type index (Ic)
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Borehole No. BH 793A

Project:  Waikato Expressway: Hamilton Section
Client:  NZ Transport Agency
Location: Borman Road / Gordonton Road

Co-ord.: 1801766.72 E 5822576.09 N
Grid: NZTM

RL: 5643m Depth: 27.45 m
Datum:

Inclination / Azimuth: Vertical; nfa

Scale 1:50 @ A4
NZGD'ID: 77083

- TESTS CORE DRILLING
Z o | _ d g
2 = 9 |4 8 k¥ 3z E
2 E| o |31 =83 (B¢ o4 <
8 = F| =T > g S 0f w |2a s 49
2 E E |z gBx |22 F 28| ¢ (o Iz
3 SE| g |E1 228 8§ |dE| 5|43 e
w w
o MAIN DESCRIPTION ¥ 8] & |5! 585 [P8| 5 |8%| 3 [Se| NomEs z4
SILT, minor sand, dark brown. Soft, moist to wet, slightly plastic. Rootlets. ! 2
Sand is fine. (TOPSOIL) fahty pl | S 2
From 0.06m, minor fine gravel, angular. | =
|__From 0.36m, trace of medium gravel, angular. _ __ __ | 2
CLAY, orange. Firm, wet, slightly plastic, slightly sensitive. | E
| 38 | HQ §
| o
|
|
|
|
|
|
| E
|
68 | HQ g
' ]
' 2
| ]
| o
2
| T
|
al 2 |129|sPT
From 3.30m, some silt. |
|
| "
| )
_ | 100| HQ | o g—
Sandy SILT, orange, pink mottles. Soft to firm, wet, moderately plastic. Sand is | = Sand breaks 3
fine to coarse. 2 8 down when i
X : I > worked.
. | 8
X | &
X 2
x | £ =
. | P © 2
- X | o > <
: 95 [ HQ | 2 8 2
X | g 2 3
S : | s ¥
~ CLAY, minor silt. white, orange mottles. Firm, moist to wet, moderately plastic._ : g Sond breaks
Sandy SILT, orange, white and black mottles. Soft to firm, wet, slightly plastic. @
Sand’is fine to corgrese onty P | g clowned when
| worked.
1
3 | 1011 140 | SPT
Clayey SILT, minor sand, white, orange mottles. Soft, wet, moderately plastic. I
Sand is fine. |
|
|
| 100| HQ
|
CLAY, minor silt. white, reddish orange mottles. Soft, wet, moderately plastic, |
slightly sensitive. |
From 7.50m, light brown.
From 7.60m, grey, some silt. :
|
Silty CLAY, minor sand, dark grey. Firm, wet, moderately plastic. Sand is fine. |
| 100| HQ
|
a&yﬁﬁm to medium SAND, greyish white. ‘Loose', wet, poorly graded, non |
astic.
|
|
CLAY, minor sand, . Very soft, wet, slightly plastic. Sand is fine.
mbedded with gg;yced nr¥oderately thi'rg b:ydg of :
Silty fine to medium , grey. Very loose, wet, poorly graded, non plastic. 0 | Olgll(l)l 0 0 | SPT
|
|
| 100| HQ
| Fine to coarse SAND, trace gravel, grey. ‘Loose', wet, well graded, non plastic. |
Remarks: Started: 9/12/2014 | Drilling Co.: Perry Geotech
Water level troll installed 24/12/14 Finished: 10/12/2014 | Drilling Rig: Tractor
Logged: J Mackinnon
SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS Checked: N Jokhan :
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005) Lab Ref.: 14/821/026 | Project No.: 2-31695.00
Sheet 1 of 3




NZGD ID: 77083

Scale 1:50 @ A4
NZGD'ID: 77083

Borehole No. BH 793A
% OPUS |Poect:  waikato Expressway: Hamilton Section Co-ord.: 1801766.72E 5822576.09 N
’ P Grid:  NZTM
Client:  NZ Transport Agency RL.  5643m Depth: 2745 m
Location: Borman Road / Gordonton Road .
Datum:
Inclination / Azimuth: Vertical; nfa
- TESTS CORE DRILLING
S = 9|8 .8 WEy 35 E
> El o |2! 362 8% F - 3
8 E x| £ |31 %p> [ofu (28| o |58 33
3 AR R HE HE:
w - w w
5] MAIN DESCRIPTION © 8| & |5 533 |°E| 5 |E¥| 3 |Se| Nomes za
\ Gravel is fine, subrounded to rounded. !
, minor sand, grey. Very soft, wet, slightly plasi is fine. |
Interbedded with dosg%fgaoed very thin beds of ) | 100| HQ
\ Silty fine to medium , grey. Very loose, wet, poorly graded, non plastic. a6 5
\ (continued) 1 o4 |
Fine to coarse SAND, trace gravel, light grey. ‘Loose', wet, well graded, non |
plastic. Gravel is fine, subrounded to rounded. |
R SILT. grey. Firm, wet, slightly plastic, slightlysensifve._ _ "4 11 '
Fine to coarse SAND, trace to minor gravel, gregish white. ‘Loose to medium — . |
dense", wet, well graded, non plastic. Gravel is fine, subrounded to rounded, ] . | 103| HQ
pumice. : |
O |
fine to medium SAND, trace gravel. Dense, wet, poorly graded, non = |
plastic. Gravel is fine to medium, subrounded to rounded pumice. 1 x |
2
N [P TV}
4= ¥ omenz | 80|SPT
el (0
= I
139 X : 100| HQ
= .
= =
o
) ) 14—, | 2
From 14.01m, trace of medium pumice gravel, subrounded to rounded. — | =
From 14.20m, no gravel. 1 x . | 100| HQ ‘g
a2 0 | 3
— _x .
= g _
—4  x : % ‘§
e S 2
15:. < l ol g é
| e 3‘{ 7ment | 100 SPT e 3
From 15.47m, trace to minor fine pumice gravel, subrounded to rounded. B - : . | ;g
04 < | | §
-1 - | »
) 16 x I 100| HQ | €
From 16.01m, trace of medium pumice gravel, subrounded to rounded. — . |
= x. I
—40 | |
— X |
1 x |
17— |
- - : 100| HQ
From 17.47m, minor gravel. B : - x . :
mEs
1% |
fine to coarse SAND, minor graverlr,.elight brown. Dense, wet, well graded, — - x |
non plastic. Gravel is fine with trace of ium, subrounded to rounded pumice. ] 4| 130 100| sPT
— - 9/10/10/13
l3g — X |
x |
— - x |
T |
19 % | 100| HQ
x |
— :: R |
— _x . I
x | 100| HQ
pu— . . _x . I
Remarks: Started: 9/12/2014 | Drilling Co.: Perry Geotech
Water level troll installed 24/12/14 Finished: 10/12/2014 | Drilling Rig: Tractor
Logged: J Mackinnon
SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS Checked: N Jokhan
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005) Lab Ref.: 14/821/026 |iject No.:2-31695.00
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NZGD ID: 77083

Borehole No. BH 793A

% O P U S Project:  \Waikato Expressway: Hamilton Section Co-ord.: 1801766.72 E 5822576.09 N
: Client:  NZ Transport Agency g,ld'. 56' \z 43' "'m Depth: 27.45 m
Location: Borman Road / Gordonton Road Datum: '
Inclination / Azimuth: Vertical; nfa
TESTS CORE DRILLING
§ o [ - o g
2 ~| 9 |4l 8 |uE ¥ az B
2 El o (2! =83 (&3¢ o4 <
8 = 7| T > Zos & Qa ® 49
= £ |2 3Bz [SY 4 |28| ¢ |sH 2=
2 AR RN 5e
o MAIN DESCRIPTION @ & o |&! 383 [Px| 3 |83 3 |S=| NOTES za
fine to coarse SAND, minor gravel, light brown. Dense, wet, well graded, _Ix I
non plastic. Gravel is fine with trace of ium, subrounded to rounded pumice. | - x |
(continued) —',; X |
36 e | 100| HQ
Ix |
— o x |
21: :x ,( N : |
— 12/ H
x| 47| qom01215 |100| SPT —
- — x ] | —
x . | —
— X | —
Tx o | —
221 x | 100| HQ —
x | —
% | —
34 I | —
4 x| =
At 22.70m, pumice cobble. ] | g —
Fine to coarse SAND, minor gravel and silt, Iight brown. Dense, wet, well | 8 —]
graded, non plastic. Gravel is fine with trace o d sub ded to ded 2 | —
pumice. | Ec;‘ — P
98 |Ha| 8 = &
[ = e
| H = | &
| g = |2
24 : = =R
150/ a — a
45| quene |10 SPT| = = |3
—32 I g = |8
| b = |9
| T — E
Ep s e | gl | |u|e = |
Clayey SILT, light brown. Stiff to hard, moist to wet, moderately plastic. | —
| CLAY, minor silt, greyish brown. Hard, wet, moderately plastic. | — : %
Sandy SILT, light orange. Hard, wet, slightly plastic. Sand is fine to medium. : g )
26 | =
| —
| 100| HQ —
30 I —
pSI:.s'I;icm|Snac;'|;dsIasngmla htm:h. range mottles. Firm, moist to wet, slightly : E
| —
27 | =
4l T
1" : apiaz | 102|SPT b7 450
L 10/12 N
END OF BOREHOLE AT 27.45m I :
- |
28 :
. |
28 — |
_ |
— |
] |
29— |
. |
-] |
— |
. |
- I
I |
Remarks: Started: 9/12/2014 | Drilling Co.: Perry Geotech

Water level troll installed 24/12/14

SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005)

Finished: 10/12/2014 | Drilling Rig: Tractor

Logged: J Mackinnon
Checked: N Jokhan

Lab Ref.: 14/821/026 | Project No.:2-31695.00
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% O P U S Project:  \Waikato Expressway: Hamilton Section Co-ord.: 1801252.96 E 5822678.92 N
; Client:  NZ Transport Agenc Grid:— ETM
o po gency RL: 3216m Depth: 15m
Location: Borman Road to Gordonton Road Datum:
Embankment Inclination / Azimuth: Vertical; nfa
- TESTS CORE DRILLING
= z
5 8 |ui g w g S
2 —_ - g g <l a g [ =
] E| o (21 283 &3¢ 24 <
3 - = = 2 x [} « 49
S EEl§ |3 Sz [SY 4 |z8| ¢ |Gk 33
2 JB| % | B3 BB B\ g |us B
o MAIN DESCRIPTION ¢ a| o |§! &38F [P §|32| 3 |a« NOTES zA
SILT, trace sand, black. Soft, wet, slightly plastic. Rootlets. (TOPSOIL) e i L\ ‘g
| Sity CLAY, light brown, orange mottied. Firm, wet, slightly to moderately | | 02!7m §
plastic | 23/01 E
|
| 73| PQ 38
|
! I
|
|
|
| Organic SILT, trace sand, trace to minor wood, black to dark grey. Very soft, | 0! 013/{)/0 67 | SPT
wet, slightly plastic. |
|
—30 |
|
| 100| PQ
|
|
|
L ' 3
: 100| PT e
§
| H
|
? : sv: 1373 kpa | 100| SPT -
28 | g
; - g | 10 | PQ
'F':,r:‘t toasntziun SAND, grey. 'Loose to medium dense', wet, poorly graded, | 5
Silty fine SAND, light brown. Medium dense, wet, poorly graded, non plastic. | | 2
|18 : s | 98 |sPT %
2
| Fine to coarse SAND, light brown. '‘Loose’, wet, well graded, non plastic. | : §
| SILT, brown. Firm, wet, slightly plastc. | | 5
___________________________ | %|Pa| 2
Silty fine to medium SAND, light brown. Medium dense, wet, poorly graded, | it
non plastic. | 8
7]
I g
- |
. |71ty |oo|sr
|
Fine to coarse SAND, trace to minor gravel, light brown. Dense, wet, well I
graded, non plastic. Gravel is fine, sugmundeg to rounded pumice. :
7- | 100| PQ
- | |
| —
| H
[ =
33| 7m0 100 SPT = g
Silty fine to medium SAND, minor coarse sand, minor gravel, light brown. 8—x l - E
Dense, wet, poorly graded, non plastic. Gravel is fine, subrounded to rounded, o4 | x : — 5
pumice. -1 =
—x .. = |2
O x| ! 100| PQ = (%
—x I — 8
1= | — |&
= = |2
S | H |
= o | el 130 = |o
From 9.23m, orange light brown mottle. e 46 | 1omoi21a |111]SPT = %
= =
4 | =Rk
-1 | 95 | PQ ]
] DCNE | —
e -
Remarks: Started: 23/01/2015 | Drilling Co.: Perry Geotech
SV: Shear Vane DR3332a, const. 1.46 Finished: 23/01/2015 | Drilling Rig: Morooka
Artesian water level 24/02/2015: 0.40m above ground level.
Logged: J Mackinnon
SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS Checked: N Jokhan
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005) Lab Ref.: 15/803/002 | Project No.: 2-31695.00
Sheet 1 of 2

Scale 1:50 @ A4
NZGD'ID: 77098



NZGD ID: 77098

Scale 1:50 @ A4
NZGD'ID: 77098

Borehole No. BH 829
% OPUS [Poect  waikato Expressway: Hamilton Section Co-ord.: 1801252.96 E 5822678.92 N
Client:  NZ Transport Agenc Grid:— ETM
. po g y RL: 3216m Depth: 15 m
Location: Borman Road to Gordonton Road Datum:
Embankment Inclination / Azimuth: Vertical; nfa
- TESTS CORE DRILLING
z O] | ] 2 g
S = 9|8 .8 WEy 35 E
g E|l o |2 zo6d [8% F z- <
8 £ I |2 %> |ouluw |28 s b
e EEl & |z, 3z |33 & (52| 2 |ak =3
2 JB| % | B3 BB B\ g |us by
o MAIN DESCRIPTION € a| o |[&! 38F [P § |8F| S |3s| NOTES Zo
Silty fine to medium SAND, minor coarse sand, minor gravel, orange light _Ix I E
brown mottle. Dense, wet, poorly graded, non plastic. Gravel is fine, subrounded —22 _| - » |
to rounded, pumice. (continued) 0 | 95 | PQ
x|
S R Y
I« |3 omeno |71|SPT
=
I |
Ix |
I Y |
-4 | 100\ PQ | @
0 - x | 3
Ix | =
= £
régsps i})%éof;lTbg)c '1()2.17m, coarse SAND, grey. Loose, wet, uniformly graded. —20 g~ 509: 101518 |107|sPT| 2
:' e | for 35mm g _
p— R «©
— % | g v.z
Ox I 2 %
I - x 2
= % |Pa g g
L I | §
_ ' | §
- - | 70
Coarse SAND, grey. Loose, wet, uniformly graded. (Possible fallback) —= | s0+| 13/12/24/1 |155| SPT
__________ ] T 4 | forOmm
s:z efLm n:)?\ mm SAND, light brown. Very dense, moist to wet, poorly 14— |
rom 14.05m, trace coarse gravel, subrounded to rounded, pumice. 18 | |
— |
0 | % | PQ
O x. '
Ix : 15m
4c | x 23/01 |
END OF BOREHOLE AT 15m ™~ I
I~ —] |
] |
— |
] |
. |
16— '
—16 | I
—] |
] |
- I
I |
— |
17: |
— — |
] |
— |
] |
- |
18] '
—14 | I
_] |
— |
_] |
— |
_] |
19— |
— ] |
—] |
_] |
] |
_] I
] |
Remarks: Started: 23/01/2015 | Drilling Co.: Perry Geotech
SV: Shear Vane DR3332a, const. 1.46 Finished: 23/01/2015 | Drilling Rig: Morooka
Artesian water level 24/02/2015: 0.40m above ground level. -
Logged: J Mackinnon
SEE ATTACHED KEY SHEET FOR EXPLANATION OF SYMBOLS Checked: N Jokhan
LOGGED IN ACCORDANCE WITH NZ GEOTECHNICAL SOCIETY GUIDELINES (2005) Lab Ref.: 15/803/002 |iject No.:2-31695.00
Sheet 2 of 2
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% OPUS Waikato Expressway: Hamilton Section

Project No: 2-31695.00
Lab Ref No: 15/803/002

BH-829
Core Photos
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NZGD ID: 77098
OPUS Waikato Expressway: Hamilton Section

Project No: 2-31695.00
Lab Ref No: 15/803/002

BH-829
Core Photos
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NZGD ID: 77098
OPUS Waikato Expressway: Hamilton Section

Project No: 2-31695.00
Lab Ref No: 15/803/002

BH-829

Core Photos
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NZGD ID: 77098
OPUS Waikato Expressway: Hamilton Section

Project No: 2-31695.00
Lab Ref No: 15/803/002

B o Y BH-829
e . Site Photos
% b ; Page 10f 1
J!
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NZGD ID: 7709¢ PLASTICITY INDEX FOR SOILS
TEST REPORT 0 P U S
Project : Waikato Expressway Hamilton Section
Location : See Below
Client : Opus Hamilton
Contractor : -
Sampled by : Opus Hamilton
Date received : January 2015
Sampling method : See Below
Sample condition : As received
Project No : 2-31695.00
15/803/004
Test Results
Location: . Resolution Drive CH7300
Horsham Downs Link Intechange Bo
Sampling method: (_Pushtube [ Pushtube | Pushtube | Pushtube _Pushtube |
Soil Fraction Tested: |_-425um | -425um | Whole | -425um | Whole |
Borehole : [ BH816 | BH816 | BH817 | BH817 | BH829 |
Depth (m) : [ 4550 | 6065 [ 3035 | 6065 | 3035 |
Liquid Limit : [ 74 | 6 [ 120 | 78 | 69 |
Plastic Limit : L 4 | 41 T 52 1 a3 | 34 |
Plasticity Index : [ 27 | 25 T 68 [ 35 [ 35 |
Natural Water Content (%): 866 [ 731 [ 1144 | 634 | 3558 |
Sample Description: BH816 4.5-5.0m : Sandy clayey SILT.
BHB816 6.0-6.5m : Clayey sandy SILT.
BH817 3.0-3.5m : Sandy CLAY wit minor sand.
BH817 6.0-6.5m : Clayey SILT with some sand.
BH829 3.0-3.5m : Silty CLAY with minor sand.
Test Methods Notes
Water Content NZS 4402 : 1986, Test 2.1 Soil Fraction Tested as shown
Liquid Limit NZS 4402 : 1986, Test 2.2 1. Unable to form groove and/or sample slipping in bowl.
Plastic Limit NZS 4402 : 1986, Test 2.3 2. Unable to roll to specified dimensions.(Sandy sample)
Plasticity Index NZS 4402 : 1986, Test 2.4 3. N.P. denotes Non Plastic
4. Where applicable the sample was rubbed thrﬂ:&hthe 425um sieve.

Date tested : 16-24/02/15 Testing Is covered by IANZ Accreditation
Date reported :  27/02/2015 This report may only be reproduced in full

, Alltests reported
IANZ Approved Signatory \/‘,Q ‘ herems b e

@ performed in accordance
Designation:  Senior Civil Engineering Technician with the laboratory’s
Date : 27/02/2015 ACCREDITED LABORATORY  scope of accreditation
Page 1 of 4

CSF 2004 (22/08/03 )
Opus International Consultants Limited
Hamilton Laboratory
Quality M anagement Systems Certified to ISO 9001

NZGD ID: 77098

Fox Street
Private Bag 3057, Waikato M ail Centre
Hamilton, New Zealand

t:  +64 78562870
f: +6478562873
Wi WWW.0pus.co.nz




NZGD ID: 7709
PLASTICITY INDEX FOR SOILS
TEST REPORT O PU S
Project : Waikato Expressway Hamilton Section
Location : See Below
Client : Opus Hamilton
Contractor : -
Sampled by : Opus Hamilton
Date received : January 2015
Sampling method : See Below
Sample condition : As received
Project No : 2-31695.00
Lab Ref No : 15/803/004
Client Ref No :
Test Results
Location: CH7300 .
B Rd Gordonton Bridge
Sampling method: [ Core [ SPT | Core | SPT | sPT |
Soil Fraction Tested: | _Whole | Whole | -425um | -425um | -425um |
Borehole : [ BH829 | BH830 | BH830 | BH830 | BH830 ]
Depth (m) : [ 95-105 | 5560 | 8.0-9.0 | 105-11.0 [ 12.0125 |
Liquid Limit : [SeeNote1] 93 | 78 | 50 [SeeNotel]
Plastic Limit : [SeeNote2] 38 | 43 [ 30 [SeeNote2]
Plasticity Index : I Np. | s T 35 T 20 [ Np |
Natural Water Content (%): [ 372 | 483 [ 73 T s05 | 311 |
Sample Description: BH829 9.5-10.5m : Clayey/Silty SAND with minor gravel,
BHS830 5.5-6.0m : Silty CLAY with minor sand.
BH830 8.0-9.0m : Sandy CLAY/SILT
BH830 10.5-11.0m : Clayey/Silty SAND.
BH830 12.0-12.5m : SAND with minor gravel and minor silt/clay.
Test Methods Notes
Water Content NZS 4402 : 1986, Test 2.1 Soil Fraction Tested as shown
Liquid Limit NZS 4402 : 1986, Test 2.2 1. Unable to form groove and/or sample slipping in bowl.
Plastic Limit NZS 4402 : 1986, Test 2.3 2. Unable to roll to specified dimensions.(Sandy sample)
Plasticity Index NZS 4402 : 1986, Test 2.4 3. N.P. denotes Non Plastic
4. Where applicable the sample was rubbed through the 425um sieve.

Date tested : 16-24/02/15 Testing is covered by IANZ Accreditation
Date reported :  27/02/2015 This report may only be reproduced in full
¢ All tests reported
IANZ Approved Signatory VM \ herein have been
@ performed in accordance
Designation:  Senior Civil Engineering Technician with the laboratory's
Date : 27/02/2015 ACCREDITED LABORATORY  scope of accreditation
Page 2 of 4

CSF 2004 ( 22/08/03 )

Opus International Consultants Limited Fox Street t:  +64 7 856 2870

Hamilton Laboratory Private Bag 3057, Waikato Mail Centre f: 16478562873

Quality M anagement Systems Certified to ISO 9001 Hamilton, New Zealand wW:  WWW,0pus.co.nz

NZGD ID: 77098



NZGD ID: 77098

CONSOLIDATED DRAINED DIRECT SHEAR

TEST REPORT % O PUS
Project: Waikato Expressway Hamilton Section
Location: ch7300 Borman Road
Client: Opus Hamilton
Borehole No: BH 829 Depth: 9.5-10.5m Sample type: Core
Sampled By: Opus Hamilton Date: Jan 2015
Description: silty f-m SAND
Sample Condition: _Saturated test - trimmed from core sample at as received condition.
Comments
Consolidated Drained Test Project No:  2-31695.00
Initial Sample Dimensions: Diameter=49.68 (mm), Ht=25.26 (mm). Lab Ref No: 15/803/004
Sheared at a constant rate of strain (mm/min}=  0.1691 Client Ref:
Initial Sample Properties Consolidated
Sample Normal Water Wet Density | Dry Density Void Ratio | Deg Sataration | Solid Density Void Ratio
No Streas (kPa) Content (%) (tm’*) (t/m’) (o) (%) () (e
1 50 36.0 1.61 1.18 124 7 i 122 |
b 2 101 360 1.62 119 122 | 718 | 265 115
B 202 360 1.59 117 127 75 Assumed 1.17
Final Sample Properties Maximum Stresses Shear Rate: (Time to Failure (tf)) (mins)
Water Wet Density Dry Density Normal Max Shear Displacement Sample No  |Calculated t; | tr @ ShrRate (mm/min)
Content (%) (tm®) (¥m’) Stress (kPs) | Stress (kPa) (mm) 1 60 min @ 0.1691
46.7 1.75 12 | s | 1823 239 | 2 60 min @ 0.1691
459 1.80 123 101 218.5 29 3 60 min @ 0.1691
465 1.79 122 202 3355 2.98
Shear Strength Parameters @ Max Shear Stress
Consolidated Drained Direct Shear Test Phi (@) 46 Degrees
Plot - Shear Stress (kPa) vs Normal Stress (kPa) Cohesion (c) 124 |kpa B
Result at MAXIMUM SHEAR STRESS Correl Coeff 09879 |
400
350 } — —_— —t ]
°
300 |—- // IL §
w /
g 250 | /
g 4
E 20 p-——ob—<4 1 - - -—
D,
? 150 // -
100 - = —
50 — - -
0 .
0 50 100 150 200 250 300 350 400
Normal Stress (kPa)
¢ Test Points ——Regression Line
Test Method Notes
ASTM D 3080-04 W/C= Water Content. OWC=0ptimum Water Content

Direct Shear Test of Soils Under Consolidated Drained Conditions

DD= Dry Density

Date Tested :
Date Reported :
Signatory:

Designation :
Date :

20/02/15
27/02/15

0C

Senior Civil Engineering Technician
27/02/15

Opus International Consultants Ximited
Hamilton I.aboratory
Quality M anagement Sy stems Certified to ISO 9001

NZGD ID: 77098

Fox Street

H

This report may only be reproduced in full

Private Bag 3057, Waikato M ail Centre
i New Z 4

=
Wiz

Page 1 of 4

+64 7 856 2870
+64 7 856 2873
WWW.OP us.co.nz



NZGD ID: 77098

CONSOLIDATED DRAINED DIRECT SHEAR

TEST REPORT % OPUS
Project: Waikato Expressway Hamilton Section
Location: ¢h7300 Borman Road
Client: Opus Hamilton
Borehole No: BH 829 Depth: 9.5-10.5m  Sample type: Core
Sampled By: Opus Hamilton Date: Jan 2015
Description: silty f-m SAND
Sample Condition: ~ Saturated test - trimmed from core sample at as received condition.
omments
Consolidated Drained Test Project No:  2-31695.00
Initial Samplo Dimensidns:  Diameter=49.68 (mm), Ht=25.26 (mm). Lab Ref No: 15/803/004
Sheared at a constant rate of strain (mm/miny= (1691 Client Ref:
Test Values Sample Properties at test Result at RESIDUAL SHEAR STRESS
Sample Normal Shear Water Content | Wet Density | Dry Density ]
No Stress (kPa) | Seress (kPa) | atTest(%) (tm’) (ww’) |Phi (@) 43 |Degrees
1 50 1207 | 360 1.61 1.18 Cohesion (c) 73 kPa
2 101 | 1870 36.0 | 162 1.19 Correl Coeff 09999 ¢ .
3 202 | 2619 36.0 159 117 e
Consolidated Drained Direct Shear Test Result at RESIDUAL SHEAR STRESS
Normal Stress vs Shear Stress Plot
Result at RESIDUAL SHEAR STRESS
400
350 [——f— - -
300
w
£ 250 - /t:
NEEDZ4unE.
150 ~~—-7é—~ R -
100 74_. -
w — — — -~
0
0 50 100 150 200 250 300 350 400
Normal Stress (kPa)
* TestPolnts ——Regression Line
Test Method Notes
ASTM D 3080-04
Direct Shear Test of Soils Under Consolidated Drained Conditions

Date Tested: 20/02/15

Date Reported : 27/02/15

Signatory: %4?2@—

Designation : Senior Civil Engineering Technician
Date : 27/02/15

Opus Interoational Consultants Limited
Hamilton Laboratory

Ouality M anascment Sy stans Certified to ISQO 9001

NZGD ID: 77098

Fox Street

Private Bag 3057, Waikato M ail Centre £
Hamilton. New Zealand

This report may only be reproduced in full

Page 2 of 4

t: +64 7 856 2870

+64 7 856 2873

Wi WWwW.ODus.co.nz



NZGD ID: 77098

CONSOLIDATED DRAINED DIRECT SHEAR
Stress Path Plot TEST REPORT 0 P U S
7/

Project: Waikato Expressway Hamilton Section

Location: ¢h7300 Borman Road

Client: Opus Hamilton

Borehole No: BH 829 Depth: 9.5-10.5m Sample type: Core
Sampled By: Opus Hamilton Date: Jan 2015

Description: silty f-m SAND

Sample Condition: Saturated test - trimmed from core sample at as received condition.

Consolidated Drained Test Project No: 2-31695.00
Lab Ref No: 15/803/004
Client Ref:

Consolidated Drained Direct Shear Test Result

Stress Path Plot - Shear Stress !&z vs Horizontal DEE“ lacement (mm) dﬂg shearing,

o R = S L T T 11
+=Failure nt af r Stress
A= Failure Point at Residual Shear Stress Normal Stress (kPa) shown
350 —1 _ . at end of each Line B
/ ‘\
300 - .Z ™ _ . S B _
/ N
/ N~ 202 kPa
T
g 250 / |
o | AT T~ 1o
S~
° A ~__ 101 kPa
5 L~
g / / \"-. —~x
o 150 //.- + < . g = ]
/k T 50 kPa
/ === ~ -
100 f -/ - — -
L/
50 - _ .

V/ |

0 . T S el :
0 05 1 156 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125
Horizontal Displacement (mm)

Note: The '"RESIDUAL Shear Stress' is taken at the lowest reading after the PEAK.
Tested using the NON-RECIPROCATING Direct Shear Apparatus.

Test Method Notes
ASTM D 3080-04
Direct Shear Test of Soils Under Consolidated Drained Conditions

Date Tested : 20/02/15 Note: Result has been forced to zero

Date Reported : 27/02/15 This report may only be reproduced in full

Signatory: %6

Designation : Senior Civil Engineering Technician

Date : 27/02/15 Page 3 of 4
Opus International Consultants Limited Fox Street t: +64 7 856 2870
Hamilton Laboratory Private Bag 3057, Waikato M ail Centre : +64 7 856 2873
Quality M anagement Sy stems Certified to ISO 9001 Hamilton, New Zcaland Wi WWW.Opus.co.nz

NZGD ID: 77098



NZGD ID: 77098

CONSOLIDATED DRAINED DIRECT SHEAR
Stress Path Plot TEST REPORT O P U S

Project: Waikato Expressway Hamilton Section

Location: ch7300 Borman Road

Client: Opus Hamilton

Borehole No: BH 829 Depth: 9.5-10.5m ample type: Core
Sampled By: Opus Ham Date: Jan 2015

Description: silty f-m SAND

Sample Condition: Saturated test - trimmed from core sample at as received condition.

Project No: 2-31695.00
Lab Ref No: 15/803/004
Client Ref:
Consolidated Drained Direct Shear Test Result
Stress Path Plot - Vertical Deformation (mm) against Horizontal Displacement (mm) during shearing.
0.1
| [T T 1]
Normal Stress (kPa)
0 X,... T T Ty e YT rretr T YT Ty ShownatendofeaChLlne T
0-1 ‘\ . e o L -
\ 1
-0.2 \ ‘\\\\\ T Persea,
- A et —— 50.18 kPa
£ / s SESN Y
é -0-3 \ N \\x\ " _[, ” x_\\ _\— o
c L\ /
o N\
g 04 \ T\ / | - +—
\ D — [ 101.49kPa
05 N 1 . . - |
. | =
3 | \L\
t -06 : - ™\ - - —
s \
_0 7 NG N ST [ \ ) 1 1 1
08 |- J - \'%\
M 202.33kPa
09 - = \\\ - —
A1
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 O 95 10 105 11 11.5 12 125
Horizontal Displacement (mm)
Note: The 'RESIDUAL Shear Stress' is taken at the lowest reading after the PEAK.
Tested using the NON-RECIPROCATING Direct Shear Apparatus.
' Test Method Notes
ASTM D 3080-04
Direct Shear Test of Soils Under Consolidated Drained Conditions

Date Tested : 20/02/15

Date Reported : 27/02/15 This report may only be reproduced in full

Signatory: %)

Designation : Civil Engineering Technician

Date : 27/02/15 Page4 of 4
Opus International Consultants Limited Fox Street | +3 +64 7 856 2870
Hamilton Laboratory Private Bag 3057, Waikato M ail Centre f2 +64 7 856 2873
Quality Management Systems Certified to ISO 9001 Hamilton, New Zealand Wi  Www.opus.co.nz

NZGD ID: 77098



NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES

TEST RESULT REPORT
Project : Waikato Expressway Hamilton Section
Location: -c¢h7300 Borman Rd
Client : Opus Hamilton
Sample No :
BH/TP/Sample ID: BH 829 Depth: 3.0-3.5m
Sampled by : Opus, Hamilton Date: Jan 2015
Sampling method : Pushtube

Sample description

: Greyish brown organic SILT. V.soft.

Hamilton Laboratory

Quality M anagement Sy stems Certified to ISO 9001

NZGD ID: 77098

i Private Bag 3057, Waikato M ail Centre

i Hamilton, New Zealand

Black organic speckles throughout. Project No:  2-31695.00
Sample condition : As received Lab RefNo 15/803/004
OEDOMETER APPARATUS No: Four Client Ref:
SOIL PROPERTIES
Specimen Dimensions: Initial Wet Density __ |pbi (m?) 1.54
Diameter (mm): - 5005 TInitial Dry Density pdi (t/m?) 091
_ Initial height  (mm): | 1896 | Final Dry Density . |pdf (V) 113
Final height (mm) 1521 Initial Void Ratio €0 192
Initial mass of sample (g): | 5749 Final Void Ratio ) o lef 134
Initial Degree of Saturation S (%) 96
[ Final Degree of Saturation _ISE %) | 95 |
| Solid Particle Density (Assumed) |Gs@wm®) | T 265
INITIAL Water Content Wi (%) 69.7
FINAL Water Content W (%) 47.9
CONSOLIDATION PROPERTIES
PRESSURE Pressure Void Intercept | Volume | Coeff. of |Coeff. of
RANGE Increment Ratio t90 Compressibilty| Consolidation |Permeability
(kPa) (dp) (e) (min) Mv=m*MN Cv=m?/year k=m/year
,,,,, 0-10 10 1913 S S T R
L 10-25 ) 15 1.891 | 19.364 0.51 21 |Lox102|
: _25-50 25 1.844 1 31.582 ~ 0.65 1.2 79x103 |
S - 50- 100 50 1.717 58526 | 0.89 0.65 5.7x10-3
) 1100 - 200 ~ 100 1.539 65.929 0.66 0.52  [3.4x103
- ' 200 - 400__ 200 L 3:/2* 44220 | 032 0.68 21x1073 -
o 400 - 800 400 1250 | _28 413 - 0.13 0.93 l2x103 |
B 800 - 10 - 1.341 - - - - B B
Test Methods: Notes:
One Dimensional Consolidation Test. NZS 4402:1986 Test 7.1 Sample is saturated during test.
Water Content NZS 4402:1986 Test 2.1 Load Increments applied at 2hr intervals
Testing is covered by IANZ Accreditation
Date tested : 19/02/15 This report may only be reproduced in full
Date reported : 25/02/15 Altests reported
2 IANZ ==
TANZ Approved Signatory~ ACCREDITED LABORATORY  seopef soumedoien
Designation : Senior Civil Engineering Technician
Date : 25/02/15 Page 1 of 2
Opus International Consultants Limited Fox Street t: +64 7 856 2870

I f: +647 8562873
! W:  WWW.OpUS.CO.NzZ




NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES
Applied Pressure vs Void Ratio TEST REPORT

OPUS

d
Project : Waikato Expressway Hamilton Section
Location: ¢h7300 Borman Rd
Client : Opus Hamilton
Sample No :
BH/TP/Sample ID: BH 829 Depth: 3.0-3.5m
Sampled by : Opus, Hamilton Date: Jan 2015
Sample description : Greyish brown organic SILT. V.soft.
Black organic speckles throughout.
Sampling method :  Pushtube
Sample condition:  As received ProjectNo:  2-31695.00
LabRefNo:  15/803/004
OEDOMETER APPARATUS No: Four Client Ref:
Applied Pressure vs Void Ratio Plot
2.000 : T ‘
|
1.900 | - 111 -t |
| ‘\T\\\\ |
1.800 | | | ; N
[ ‘ 1 l | \\L |
: f» ! | 1
1.700 | i 3 » : o 1 ! e
g . i \
£ 1.600 e : f
4 ~ || i \
- | | !
o i 1
> 1.500 - - i | i e \
. i
- | 1 & N
1.400 | i J T N
HE——. \
1.300 t 1 = — i \
|| ' | T
1.200 1 | | ‘ i
1 10 100 1000
Applied Pressure (kPa)
Test Methoti: Notes:
One Dimensional Consolidation Test: NZS 4402:1986 Test 7.1 |Load Increments applied at 2hr intervals

Testing is covered by IANZ Accreditation

Date tested : 19/02/15 This report may only be reproduced in full

Date reported : 25/02/15 I N Z heron have been
/2;_\ mn’:n LABORA! :‘m.;::::::;m

IANZ Approved Signatory -~ = el e

Designation : Senior Civil Engineering Technician

Date : 25/02/15

CSF 2120 (8/02) Page 2 of 2

! Qpus International Consultants Limited

Hamilton Laboratory

| Quality Management Systems Certified to [SO 9001

NZGD ID: 77098

Fox Street
Private Bag 3057, Waikato M ail Centre
Hamilton, New Zealand

it +64 7 856 2870
f: +64 78562873
i w: www.opus.co.nz



NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES ProjectNo: 23169500
Determination of ty (Square Root time method) LabRefNo: 15803004 |
Time vs Displacement Plot Client Ref:
Project : Waikato Expressway Hamilton Section ; S —
Location: ch7300 Borman Rd - S - S B
Client : Opus Hamilton o
BH/TP/SampleID: BH§29 Depth: 3.0-3.5m .
Samplcd by : Opus,Hamilton  Daterecd: Jan2015~ ApparatusNo:  Four
Sample description : Greyish brown organic SILT. V.soft. - B .
‘Black organic speckles hroughout. Load &P DS
Tested by : S W Lim Date : 19/02/15 Vit) method| Vi= o=
Checkedby: A0  Dwe: 24/2/(5 Log(t) method| t= o=
o Load Increments applied at 2 hr intervals
\t Time Fitting Method [ Time T Viime T Gauge
0 - (min) | (min) | (mm)
' 0 0.00 | 000
v 0025 0.067 | 026 | -0.024
! ' 025 | 080 | 0031
0567 | 075 | 0038
-0.05 1 100 | -0.044
i 2.5 1.50 | -0.056
‘ -0075 4 2.00 | -0.068
| £ 625 | 250 | -0.078
O ara 9 3.00 | -0.088
£ T 16 4.00 | -0.107
25 500 | -0.u2
' -0.425 36 600 | 0135
‘ 49 7.00 -0.144
: 64 8.00 | .52
’ 81 9.00 | -0.159
100 | 1000 | -0.164
) 0175 1=
1 i 121 11.00 | -0.169
| 02 L T b i
] 0 T 2 3 4 5 6
f Time +t (minutes)
- Log Time Fitting Method - [
©.000 | - {l»
|
0025 | | l ! S — e — . e H
i \\T’*--
0050 |— 44—} 1 S g \_ — — —
| N |
= 0075 [ — L \\& ‘
= o e HH— L EEAT E—
g | 'l | |1 \\, 1 I
= 0100 fo—— fenri - S e B B } \ -
@ H 1 : | H
§ -0.125 |- —- — J 1 HHE —»X-—— Eatl e
@ N | \\
-0.150 ™t
[T | a
il B N
0175 [— | —_— '——r-"--]- —=1— ; — - -——-F--- —
sl B 114 W 1 1 A A 1 ‘I
0.01 0.1 1 10 100
Log Time (minutes) IL
Test Method:
NZS 4402:1086 Test 7.1
Opus International Consultants Limited i Fox Street l t: +64 7 856 2870
Hamilton Laboratory Private Bag 3057, Waikato Mail Centre f: +64 78562873
i Quality Management Sy stems Certified to [SO 9001 { Hamilton, New Zealand W:  Www.opus.co.nz

NZGD ID: 77098



NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES ProjectNo: 23169500
Determination of ty, (Square Root time method) Lab Ref No: 15/803/004
Time vs Displacement Plot ClientRef: ~— 77
Project : ‘Waikato Expressway Hamilton Section ~ L
Location: ¢ch7300 Borman Rd o - - S -
Client : Opus Hamilton - " ) » -
BH/TP/Sample ID: BH 829 th: 3.0-3.5m
Samplodby:  Opus, Hamilon " Daterevd: Jm 2015 AppratisNo:  Four
Sample description : ish brown ic SILT. V.soft.
? " 'g::;:xk_iganic sm throughout. . Load (kPa): 50
Tested by : S W Lim Date: 19/02/15 V(t) method| = too=
Checked by : @Q Date : Zé/}/ [9 LOB(t)meﬁodl tsp= ti00™
. Load Increments applied at 2 hr intervals
! Time Viime Gauge
! (min) | (min) | (mm)
E 0 0.00 0.00
i Ijm 026 | 0030
0.25 0.50 | -0.043
| 0.567 0.75 | -0.055
, 1 1.00 | -0.067
' 2.25 150 | -0.090
4 2.00 | -0.114
E bl -3 e o T ol & I EE i o A o 2 o 1 o ot ! z - L 625 2.50 -0.137
E 0475 f—— o e e R Se—=t 9 3.00 | 0150
§ : i LR ST t =i | T e e g : 16 4.00 019
! S 0228 25 500 | -0.233
! 3 36 6.00 | 0261
i 25 , s R R EREERERERE T ' 49 7.00 | -0.284
: 0275 T = =" = s ERE menos 64 | 800 | 0302
B B EE R N e R AR s S AR e bk R E T a1 .00 0316
os0s 100 10.00 | -0.329
} = 121 11.00 | -0.339
’ 0375 i
Time it (minutes)
0.0 Log Time Fitting Method
b S 0 1 N | N WA S E 11
.0.050 f-— - 7T;L J! | _-:?",‘;f\:rﬁ;;:__. . J.:A ST I 7} .‘__;.] F— ’
0078 [ —— | e "\L_\_ 1 I S -
-0.100 . I ‘ | ! ; L.
oz | LT T S| S I M RANT —
£ o150 |— L1111 A [ \—\SF —] —t
E oms |- ‘—!I I-k . T L1 h S NS — l
T 0200 | EEERIN SV - N\ ' =
é | il N | !
5 0225
g -0.250 ; ! , \\ |
0276 [ - 111 \ 1
0300 [ | —t— l — 1T - TN | ‘
-0.325 ; ) ‘. :
osso | L T P B
0375 L .o - : . LJiLLL AL - : L
0.0 0.1 1 10 100 !
Log Time (minutes) II;
& Test Method:
NZS 4402:1986 Test 7.1
Opus International Consultants Limited i Fox Street ; t: +64 7 856 2870
Hamilton Laboratory | Private Bag 3057, Waikato Mail Centre | £ +6478562873
i Quality Management Systems Certified to [SO 9001 ! Hamilton, New Zealand i w: www.opus.co.nz
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NZGD ID: 77098

h .
ONE DIMENSIONAL CONSOLIDATION PROPERTIES ProjectNo: 2-3169500 h
Determination of ty, (Square Root time method) LabRefNo: 15/803/004
Time vs Displacement Plot Client Ref:
Project : Waikato Expressway Hamilton Section e
Location: h7300 Borman Rd o S . R o
Client : Opus Hamilton o o
BH/TP/Sample ID; BH829 Depth: 3.0-3.5m :
Sampledby:  Opus,Hamilon Daterecd: Jan2015 ApparatusNo: _ Four
Sample description : Greyish brown organic SILT. V.soft. D i
Black organic speckles throughout. Lead@ra: 100
Tested by : S W Lim Date : 19/02/15 V(t) method| = . tog=
Checked by : %@ Date: 9/ /2 / (S Log(t) method|  tsy= tie™=
o o o ____ Load Increments applied at 2 hr intervais
\t Time Fitting Method Time | Vtime | Gauge
0.1 - — — (mln) (m.lﬂ) (mm)
5 ' = 0.00 | 000
i 0.26 -0.047
0.50 -0.074
0.75 0.102
1.00 -0.128
1.50 -0.178
2.00 -0.231
£ 2.50 0.284
E 3.00 | 0333
= 4.00 -0.427
E % 5.00 -0.518
u%; 6.00 | -0.599
| 7.00- | 0671
i 8.00 <0.735
l 9.00 | -0.784
10.00 -0.826
\ ; 1100 | -0.858
| i
9 10
; Time i (minutes)
- " Log Time Fitting Method -
0.100 1T | | A e 1T | |
- i IR I L
’ s I 11 l
-0.100 f——- — HAE ,_..i - _‘q‘: | __L:_. _l_ __I_ ] 4‘7_ i _‘l
i ! t \ 4 I T
T TR
~ 0300 -—— - : : — i — it -— 1 = —-
€ a0 | ——- | it ! H'I \\ -
5 0500 |——t | i— 1 ' —~_*.J_'_:I_i‘.__ = _;— B1 - \\~1‘— ——J-—i—~~~f
E o600 - — {4+ LI LD Al J —H — e N —L[ -
& | ' J g il \ l ! {
-0.700 | —- = + s ; R R B —%‘“H}‘T""—' — \\1\ I' [ |
-0.800 f---— —-Jr AT RS S o e +———— N
e T _ﬁ | | s
i B 1 Ml
1000 £ J ! A ! __! il lJ : il | L l ] J.- -
0.01 0.1 1 ) 10 100
Log Time (minutes)
Test Method:
INZS 4402:1986 Test 7.1
] Opus International Consultants Limited Fox Street t: +64 7 856 2870
{ Hamilton Laboratory | Private Bag 3057, Waikato Mail Centre f: +64 7 856 2873
{ Quality Management Systems Certified to I1SO 9001 { Hamilton, New Zealand ! W WWWw.0opus.co.nz
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NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES

Project No: 2:31695.00

0.100

Log Time Fitting Method

Determination of ty, (Square Root time method) Lab Ref No: 15/803/004
Time vs Displacement Plot Client Ref: ~ o
Project : ‘Waikato Expressway Hamilton Section _ ) o
Location: ch7300 BormanRd - - - T
Client : Opus Hamilton - -
BH/TP/Sample ID: BH 829 th: 3.0-3.5m
Sampled by p Opus, Hamilton ~ DateDr:’;:'d: Jan2015 Apparatus No: Four
Sample description : Greyish brown organic SILT. V.soft.
’ o B;:cyk organic sp:ikles throughout. - Load (kPa): 200
Tested by : S W Lim Date : 19/02/15 V() method| - Ve= too=
Checked by : % pac: 242/ 1% Log(t) method| ;5= tioo=
3 = .- S Load Increments applied at 2 hr intervals
| +t Time Fitting Method Time | Vtme | Gauge
. 0.1 e e — - (min) (min) (mm)
' i 0 000 | 000
‘ 0067 | 026 | -0.060
025 0.50 | -0.001
| 0567 | 075 | -0.130
1 1.00 | -0162
e 225 1.50 -0.236
S L 4 2.00 | -0314
€ 625 250 | 0389
E - 9 3.00 0.468
IS ER R e 16 400 | 0617
; pEEsCoE I 25 500 | 0754
g R 8 A S 36 | 600 | 087
I ESE TECRE 49 | 700 | 0978
' 74 8.60 | -1.100
EEgETTs 81 9.00 | -1.124
=== 100 | 1000 | -1170
[ o e 121 11.00 | -1.205
12
g Time t (minutes) Jl;

0.000

-0.100

T l

r\-‘“\\" M~

-0.200
-0.300 |
-0.400 |

\\

-0.500
-0.600
-0.700 |

0.800 [~
-0.900

Settlement (mm)

-1.000 |-
-1.100

-1.200

-1.300
0.01

Test Method:
ZS 4402:1986 Test 7.1°

- |

1
Log Time (minutes)

10

| Opus International Consultants Limited
Hamilton Laboratory
i Quality M anagement Sy stems Certified to ISO 9001

NZGD ID: 77098

Fox Street

Private Bag 3057, Waikato M ail Centre

Hamilton, New Zealand

HI. &
! f:
w:

+64 7 856 2870
+64 7 856 2873
WWW.OpUS.co.nz




NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES Project No: 2-31695.00 o
Determination of ty, (Square Root time method) Lab Ref No: 15/803/004 .
Time vs Displacement Plot ClientRef: 7]
Project : Waikato Expressway Hamilton Section e
Location: «¢h7300 Borman Rd - B -
Client : . OposHamibon =~ =~ =~~~
BH/TP/Sample ID: BH 829 : 3.0-3.5m
Sampled byl:, _f)iuiﬂa}n_nﬁg_ﬁ—-____: DateDercJ:t'g: Jan2015 Apparatus No: F our
Sample description : ish brown organic SILT. V.soft.
O o apio Load (Pa): — 4()()
Tested by : S W Lim Date : 19/02/15 V(t) method| = to=
Checked by : ~ Date : t) method = t100=
y A 2§ 2/ E} Log(t) o= 100
p—— o - Load Increments applied at 2 hr intervals
| vt Time Fitting Method Time | time | Gauge
(min) |. (min) (mm)
! 0 0.00 0.00
| 0067 | 026 | -0.060
! 025 0.50 | -0.092
0.567 0.75 -0.129
‘ 1 1.00 -0.166
2.25 1.50 -0.245
4 2.00 -0.327
‘ T 6.25 2.50 -0.407
| E 3.00 | -0.488
‘ E 4.00 -0.642
i 548 -0.828
i § 632 | 089
|’ 7.00 | -0942
| 8.00 0.992
l 9.33 -1.044
i‘ 10.49 -1.073
’? 11.00. -1.078
i
|
)
il I
oom |--— 1+ I+
-0.100 ] e el :
_o.?m - __l I _‘]\D-T\\\%—\_ ill
0300 ot e __._+_ I ,_-._F,H.l'- S D A \,\L_ |
T -0400 —t + i t | ‘ —><—*r
E o500 |- } T N
§ om0 | |4t R |
g -0.700 i | " bl
B -0800 [ — 1 '
-0.900 ' ] i || i i Il
<1000 [—-- ] 4L ~'—— -
-1.100 f-— Tt Irr .‘ — i
200 bomodo L ELLLHE ‘ L1 |_ e o K- LHI L.
0.01 0.1 1 10
Log Time (minutes)
" | Test Method:
NZS 4402:1986 Test 7.1
Opus International Consultants Limited Fox Street t: +64 7 856 2870
Hamilton Laboratory Private Bag 3057, Waikato Mail Centre f:  +64 7856 2873
! Quality Management Sy stems Certified to 1SO 9001 Hamilton. New Zealand i WI  WWW.0pus.co.nz
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NZGD ID: 77098

ONE DIMENSIONAL CONSOLIDATION PROPERTIES Project No: 2-31695.00 o
Determination of ty, (Square Root time method) Lab Ref No: 15/803/004 -
Time vs Displacement Plot Client Ref
Project : - Waikato Expressway Hamilton Secton S
Location: ch7300 Borman Rd - B e ) o - o
Client : Opus Hamilto_n e e S
BH/TP/Sample ID: BH 89 o Depth: 3.0-3.5m i
Sampled by : Opus,Hamifton " Daterecd: Jan 2015 Apparatus No: Four
Sample description : Greyish brown organic SILT. V.soft. i
Black organic speckles throughout. LadgPa: 800
Tested by : S W Lim Date : 19/02/15 V(t) method| = tor=
Checked by : % ~ Date: Zé/z/ [ ; Log(t) method| ts= tio0=
T o o __Load Increments applied at 2 hr intervals
, =
i "t Time Fitting Method Th-ne thrne Gauge
| 01 T T D SR En s B o Sl o 3 Sy Sy ot o W o e o o o o e (min) | (min) | (mm)
i i f : T B R = 5 B 0 0.00_| 0.00
i 0.067 0.26 -0.066
\ 0.25 0.50 <0.102
1 0567 | 075 | 0142
! 1.00 -0.180
‘ 1.50 0.263
2.00 -0.342
| g 2.50 -0.422
| E 316 | -052
1 E’ 4.00 -0.634
’ o 5.00 -0.734
’ § 6.00 | -0.800
7.07 -0.847
8.19 0.880
E 922« (| -0902
|
- 1 - - - — - -
Time it (minutes)
[ - © Log Time Fitting Method ,‘
0.100 i | T | T : 7T i } 7
: L] | A
0.000 i | i - e 1 | !L
-0.100 | —-— — = : l~-4- . {— LH .
| | i | | ‘ ™~ ‘ | 1‘ t
20— A T -ﬁ**ﬁrkg— it
C o | |
= 0300 —  —f— et I —— N L L 4= !
£ | [— ! [ \\ [ l:
E 0400 ——tf— L —+ {-] — — T =ty
§ om0 || || N
£ 3 . l I
el Bl R SR AN
D 6700 ﬁh._«_‘_l.jl._ Hu— S NN | E—— IR T P L _j‘.*__
L I 1IN
-0.800 [ et ] T T — BE ! T T <& ! 1
I | | | [—! /| | \\Q
-0.800 T i b ! —
RN R L] LI
4000 oAl ELLLE L D L SR NI S Y A | R N W RO |
0.01 0.1 1 10 100 :
Log Time (minutes) Jl
Test Method:
[NZS 4402:1986 Test 7.1
Opus International Consultants Limited Fox Street i t: +64 78562870
| Hamilton Laboratory Private Bag 3057, Waikato M ail Centre i f:  +64 7856 2873
i Quality Management Systems Certified to 1SO 9001 Hamilton, New Zealand i w: www.opus.co.nz
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NZGD ID77098

ORGANIC MATTER CONTENT
TSt REPOW 7) opus
Project : Waikato Expressway - Hamilton Section
Location : CH7300 Borman Rd
Client : Opus Hamilton
Contractor : -
Sampled by : Opus Hamilton
Date received : 30/01/2015
Sampling method : Pushtube
Sample condition : As received

Project No:  2-31695.00
Lab RefNo: 15/803/004
Client Ref No :

Test Results

Silty CLAY
Sample Description: with minor
sand.

Borehole No (BH): BHB829

Depth (m): 3.0-3.5

Organic Matter (%):

As received Water Content of Sample (%) :

| NOTE 1 of the Test Method states:

While the loss on ignition method will give quantitative oxidation For highly organic soils, the method is sufficiently
of organic matter, thus avoiding the problem of conversion from accurate for day to day purposes, but it should not be
organic carbon to organic matter, many inorganic soil constituents relied on for organic contents less than about 15%.
are also modified by heating which leads to mass loss in excess

of the actual organic content.

Test Method Notes

Organic Matter NZS 4402 : 1986, Test 3.1.2 1) whole soil tested
(subsidiary method by ignition)
‘Water Content : NZS 4402 : 1986 Test 2.1

Date tested : 25/02/2015 Testing is covered by IANZ Accreditation

This report may only be reproduced in full
Date reported : 27/02/2015

All tests reported
e b IANZ ==
IANZ Approved Signatory @Q \I '9\ ©® i
ACCRI LABORATORY  scopeofa
Designation : Senior Civil Engineering Technician
Date : 27/02/2015
Page 1 of 1
Opus International Consultants Limited

Hamilton Laboratory
Quality M anagement Systems Certified to ISO 9001

NZGD ID: 77098

Fox Street
Private Bag 3057, Waikato Mail Centre
Hamilton, New Zealand H

. +64 78562870
f: +64 78562873
W:  WWW.0pUS.CO.nz




NZGD ID: 77098

NZGD ID: L

PARTICLE SIZE ANALYSIS (HYDROMETER METHOD)
TEST REPORT % o P U S

Project : Waikato Expressway
Location : Hamilton Section
Client : OPUS Hamilton
Sample No:
BH/TP/Sample ID: BHS829 Depth: 3.0-3.5 metres
Sampled by : Opus Hamilton Date: Jan-15
Date received : 30/01/15
Sampling method : Pushtube
Sample condition : As Received Project No:  2-31695.00
Sample description : Silty CLAY with minor Sand Lab Ref No:  15/803/004
Solid Particle Density (Ym®):  2.65 Assumed Client Ref:
Water Content (as received): 558 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size | Passing || Particle Size | Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - | 41 - 0.300 99 | oos1s [ 85 0.0071 2
| 375 -l 236 100 0212 98 0.0364 84 | 00049 | 56
90 | - 118 100 0150 | 97 0.0259 81 0.0035 52
| 132 [~ I 0600 100 0075 | 93 0.0185 76 I 00027 | 49
9.5 - 0.425 100 0.063 92 0.0136 71 0.0_()l§ 45 _
Note: "--" denotes sicve not used and/or hydrometer analysis not tested 0.0097 66
Sieve Aperture Size (mm) W
. 25 f38%8 = 3 & o 22 &5 3
i § [ ‘ ! N l :
L+ i : |
< 1 i 1 Vi
§ 70 b —fed -ttt «’7[ ~: i NS S l:% : mEE ' .-I - -
E el ya RN » Jg b 4
g - ' i | l 1 | ‘ | ! , !
§ 50 | - . ? - _1 s H .!___i_{ H— - L
L=A Sl N | [ 1. SRR RS i LN
g 111 I T K
g Sl B F J O *_J,— 7 I I H ]1 I
l! ! : I | I
g 20 S - { ‘L——--T—T ».—r_ V—T-._i—‘ : ’ E -
10 ——t~ | ‘[ H- - | HE , ii-v— — .Ar
0 L l ' I i | 1 | 1 I L |
0.001 0.01 0.1 Particle Size (mm) 1 10 100
CLAY fine l medium I coarse fine | medium I coarse fine I medium I coarse | verY
SILT SAND GRAVEL
Test Methods [Notes
article Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method) Fraction Passing finest sieve is included in Hydrometer test
ater Content: NZS 4402: 1986 Test 2.1 of suspension : 8.0 (Whatmans Full Rangs pH Indicator paper)
Date Tested: 25/02/15 Sampling is not covered by IANZ Accreditation
Date Reported: 27/02/15 This report may only be reproduced in full

All tests reported
. herein have been
@ performed in accordance
with the laboratony's
W ACCREDITED LABORATORY  scope of accreditation
IANZ Approved Signatory .

Designation : Senior Civil Engineering Technician
Date : 27/02/15
csf 2100 (12/06/13) Page1of 1

Opus International Consultants Limited Fox Street ! t: +64 7 856 2870
Harnilton Laboratory Private Bag 3057, Waikato M ail Centre i f: +64 78562873
?ouahtgg M anagement Sy stems Certified to ISO 9001 ! Hamilton, New Zealand I w: www.opus.co.nz



NZGD ID: 77098

NZGD ID: ll

PARTICLE SIZE ANALYSIS (WET SIEVE METHOD)
TEST REPORT % o P U S

Project : Waikato Expressway
Location : Hamilton Section
Client : OPUS Hamilton
Sample No:
BH/TP/Sample ID: BHS829 Depth: 9.5-10.5 metres
Sampled by : Opus Hamilton Date: Jan-15
Date received : 30/01/15
Sampling method : Core
Sample condition : As Received Project No:  2-31695.00
Sample description : Clayey/Silty SAND with minor Gravel Lab Ref No: 15/803/004
Solid Particle Density (/m®): NA Client Ref:
Water Content (as received): 372 % —
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size |  Passing || Particle Size | Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
___63_.0___~_ - il 475 98 L 0:3‘02_ 72 - - - -
__ﬂS R RS 2.36 95 0.212 N 64 - = - --
19.0 - 1.18 92_ » Q.ISO 55 ) g D | S R
| 13.2 B - 0.600 8 | 0075 ] 36 - N R S S
9.5 - 0.425 77 0.063 32 - - il - -
Note: "--" denotes sicve not used and/or hydrometer analysis not tested . - i
l> Sieve Aperture Size (mm) H
2R 3 g g 8 o w0 n o
| o 55 Z3898 = 8 & o 23 5 g
| l ] RN =TT [
90 F— - — J[ — 3 » ~ '”'—r-——\ oo —+— 1
~ 8 d H 1L
2 f . L 4HAR 4 e ! 1
§ 70 | - T _T: _...-L* e / -+ ]A__ ol )_,P___I_, . _}_ __ﬁ_ . l_‘__‘ . - ’_T_.
] H
; 60 [— - RN i M—MVT‘L—» N ] L _'u 4]
- 50 | . 44 1 / ' A S— 2 ] _.t__.. S 1 B . +
g [ P/ i i ‘ | ' 1 !
wh—t R i G SETSES Wit j
g /! Hl '
§ 30 e e T R [T T al “‘F il == 1‘*
!
= i . IS N O N B T I i . Il
Q % i “ B | J’L i
10 | — A L LN ‘{i" 4 + - B | o
0 Bl { (1] ! A
0.001 0.01 0.1 Particle Size (mm) 1 10 100
CLAY fine I medium | coarse fine l medium I coarse fine I medium I coarse |V
SILT SAND GRAVEL
Test Methods [Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Mcethod) ‘raction Passing finest sicve is by difference
‘Water Content: NZS 4402: 1986 Test 2.1
Date Tested: 25/02/15 Sampling is not covered by IANZ Accreditation
Date Reported: 27/02/15 This report may only be reproduced in full

All tests reported
. herein have been
@ performed in accordance
with the laboratony's
ACCREDITED LABORATORY  scope of accreditation
TANZ Approved Signatory %% .

Designation : Senior Civil Engineering Technician
Date : 27/02/15
csf 2100 (12/06/13) Page 1 of 1

Opus International Consultants Limited
Hamilton Laboratory
985% M anagement Systems Certified to ISO 9001

i Fox Strect
Private Bag 3057, Waikato M ail Centre
Hamilton, New Zealand

t: +64 7 856 2870
f: +64 78562873
W:  WWW.Opus.co.nz




NZGD ID: 77304

TEST PIT / SCALA PENETROMETER
TEST REPORT % OPUS

Project : Waikato Expressway - Hamilton Section
Location : Borman Road CH 7400
Client : NZ Transport Agency
Sampled by : S Amoore
Test number : TP 935
Shear vane number : DR 270
Shear vane correction : Refer to Calibration Sheet
Coordinates (NZTM): N 5822615 Project No : 2-31695.00
E 1801359 Lab Ref No : 15/803/009
Water level (m) : Client Ref No : TP 935
Scala Penetrometer Test Results
Shear
Blows / 100mm Sample ) .
012345678 910111213 | [P @) Strength | ks Soil Description
0.00 : (kPa)
; 0.00 SILT, (Topsoil), brown,
firm, dry, slightly plastic.
C— 0.22 Silt, brown,
00 stiff, moist, slightly plastic.
0.70 Refusal | Bulk
t
1.00 !
; 1.40 SILT, trace to some fine sand,
1.50 { firm-stiff, moist to wet, slightly to moderately plastic, sensitive.
1.60 66/11
1.70 Bulk
£ 1 —:-—-V—A »0 7 41—+ | 1.90 SILT, grey,
gz.oo soft-firm, very wet, moderately plastic.
{ 240 Bulk |SILT, light pinkish grey white,
250 . TT T 1T 17 71T 1T firm, moist to wet, non plastic, sensitive.
i
] 1 2.90 Silty CL{\Y, some fine sand, orange,
il i firm, moist, slightly to moderately plastic.
3001] ! I 3.10 Bulk
ERRREEREEEREN 3.30 SILT, (completely weathered pumiceous sand?), white orange /
: yellow mottled, stiff, moist, moderately plastic, sensitive.
! !
3.50 : ;
Pt 4 : 4.00 Bulk |Becoming moist to wet.
I B T
B TR T O R e
]l 1 B S — ,AT.,,.T.,.J_ -4
4,00 . 4.40 End of Pit.
02 4 6 8 1013 16 18 20 23 26 28 30
Inferred CBR %
Test Methods
Determination of Penetration Resistance of a Soil, NZS 4402 : 1988, Test 6.5.2 Field Descriptions of Soils and Rocks by NZ Geotechnical Society Dec 2005.
Shear Strength using a Hand Held Shear Vane: NZ Geotechnical Soc Inc 8/2001 Field Descriptions, Inferred CBR values and Scala Penetrometer values
|Inferred CBR values taken from Austroads Pavement Design Manual 2004 |greater than 1.5m depth are not IANZ aceredited.
Date tested : 10/04/15
Date reported :  13/04/15 This report may only be reproduced in full
IANZ Approved Signato Tosts Indleated o
L not accredited are
Designation :  Laboratory Manager IANZ &
Date : 13/04/15 ACCREDITED LABORATQRY  *ccrditation
PF-LAB-061 (30/05/2013) Page 1 of 1
Opus International Consultants Ltd Fox Street ! Telephone +64 7 856 2870
i Hamilton Laboratory Private Bag 3057, Waikato Mail i Facsimile +64 7 856 2873
H

' Quality Management Systems Certified to ISO 9001 : Centre, Hamilton 3240, New
NZGD ID: 77304

Website www.opus.co.nz
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B 7 Project No: 2-31695.00
IO i Lab Ref No: 15/803/009
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*
WA

Borman Rd CH 7400
Test Pit 935
(Pit Photo)

NZGD ID: 77304



NZGD ID: 77304

PLASTICITY INDEX FOR SOILS

IESTREPORT _ % OPUS

NZGD ID: 77301

Project : Waikato Expressway Hamilton Section
Location : See Below
Client : NZ Transport Agency
Contractor : Opus Hamilton
Sampled by : Opus Hamilton
Date received : May 2015
Sampling method : See Below
Sample condition : As received
Project No : 2-31695.00
Lab Ref No : 15/803/011
Client Ref No :
Test Results
Sampling method: | Bulk Sample | Bulk Sample |
Soil Fraction Tested: | 425um | <425um ]
Sample Location : L_TP935 | TP935 |
Depth (m) : | 17 | 40 |
Liquid Limit : | 52 | 92 ]
Plastic Limit : |3t | 50 |
Plasticity Index : | o o | s 2 |
Natural Water Content (%): 443 | 688 |
Sample Description : TP935 1.70m : CLAY/SILT with minor sand.
TP935 4.0m : Silty sandy CLAY.
Test Methods [Notes
Water Content NZS 4402 : 1986, Test 2.1 Soil Fraction Tested as shown
Liquid Limit NZS 4402 : 1986, Test 2.2 1. Unable to form groove and/or sample slipping in bowl.
Plastic Limit NZS 4402 : 1986, Test 2.3 2. Unable to roll to specified dimensions.(Sandy sample)
Plasticity Index NZS 4402 : 1986, Test 2.4 3. N.P. denotes Non Plastic
4. Where applicable the sample was rubbed through the 425um sieve.
Date tested : 18-22/05/15 Testing is covered by IANZ Accreditation
Date reported :  10/06/2015 : (’ This report may only be reproduced in full
\]\'9/ All tests reported
IANZ Approved Signatory ' . herein have been
@ performed in accordance
Designation:  Senior Civil Engineering Technician with the laboratory's
Date : 10/06/2015 ACCREDITED LABORATORY scope of accreditation
CSF 2004 ( 22/08/03 )
Opus International Consultants Limited Fox Street t: +64 78562870
Hamilton Laboratory , Private Bag 3057, Waikato M ail Centre i f: +6478562873

Quality M anagement Systems Certified to ISO 9001

Hamilton, New Zecaland W: WWW.0pUus.co.nz



NZGD ID: 77304

CALIFORNIA BEARING RATIO (REMOULDED)

7 orus

TEST REPORT

Project : Waikato Expressway (Hamilton Section)

Location - TP 935

Client : NZ Transport Agency

Contractor : OPUS (Hamilton)

Sampled by : S. Amoore (OPUS)

Date sampled : April 2015

Sampling method : Bulk Sample (ex test pit)

Sample description : SILT, some sand

Sample condition : As received Project No : 2-31695.00

Lab Ref No : 15/803/011
Client Ref No : TP 935 (Depth 1.7m)
Test Results

Location TP 935

Depth 1.7m

Sample condition at compaction Natural (As Received) Dried to Optimum W/C Natural (Stabilised)
Sample condition at test Soaked Soaked Soaked | Soaked
Sample description SILT, some sand

Curing time days - - 3 3
Soaking time days L 4 -4 <
Passing 19mm % 100

Surcharge mass kg 4.9 4.9 5.0 4.9
Lime additive % - - 5 -
Cement additive % - - - 5
Swell % 0 0.4 0 0
Penetration mm 2.5 5 2.5 2.5
‘Water content as received % 41.7 41.7 41.7

'Water content as compacted % 42.0 34.2 39.2 40.0
Water content after testing % 40.9 38.1 39.5 39.8
Dry density t/m? 1.24 1.34 1.26 1.26
EBR value % [ 0.5 | 9 [ 20 | 25 |

‘est Methods |Notes

CBR NZS : 4402 : 1986 : 6.1.1 Material Used Whole Soil

Water Content NZS : 4402 : 1986 : 2.1 Rate of penetration Imm/min

[Compaction NZS :4402 : 1986 : 4.1.1 (Standard)

Date tested : 29/05/15 & 02/06/15 Sampling is not covered by IANZ Accreditation. Results apply only to sample tested.
Date reported :  08/06/15 This report may only be reproduced in full

TIANZ Approved Signatory M

Tests indicated as
N not accredited are
Designation:  Senior Civil Engineering Technician ! N Z i the aorntre
Date : 08/06/15 ACCREDITED LABORATQRY ccreditation
PF-LAB-020 (15/10/2013) Page 1 of 1
Opus International Consultants Ltd Fox Street Telephone +64 7 856 2870

Hamilton Laboratory
Quality Management Systems Certified to 1SO 9001

NZGD ID: 77304

| Private Bag 3057, Waikato Mail Centre,

Hamilton 3240, New Zealand

Facsimile +64 7 856 2873
Website www.opus.co.nz



NZGD ID: 77304

PARTICLE SIZE ANALYSIS (WET SIEVE METHOD) %
R OPUS
Project : Waikato Expressway
Location : Hamilton Section
Client : * Opus Hamilton
Sample No:
BH/TP/Sample ID: TP935 Depth: 1.7 metres
Sampled by : Client Date: 2015
Date received : 28/04/15
Sampling method : Bulk
Sample condition : As received Project No:  2-31695.00
Sample description : CLAY/SILT with minor Sand Lab Ref No: 15/803/011
Solid Particle Density (m’): NA Client Ref:
Water Content (as received): 443 % N
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size | Passing || Particle Size | Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 - 475 - 0.300 100 - - = —
| 375 - 2.36 100 0212 99 - - ~ -
19.0 - 1.18 100 0.150 98 -~ -- - -
13.2 - 0.600 100 907_5 92 - - - -
9.5 - 0.425 100 0.063 92 - - - -
Note: "--" denotes sieve not used and/or hydrometer analysis not tested - -
Sieve Aperture Size (mm)
2 8 ) 8 8 © o <
8 ES8Y9% = 3 &5 533 33
100
90 =0 RN L]
g 80 | ﬂ -l
2 70 B .
2 60 ] | |
B Bl
B 50 T
(- | i
¥ |
c 30 i
8
5 20 - |
n- .
10 |- - i
i
o l
0.001 0.01 0.1 Particle Size (mm) 1 10 100
CLAY fine I medium coarse fine I medium I coarse fine ] medium I coarse | V&
SILT SAND GRAVEL |
Test Methods |Notes

Particle Sizc Analysis: NZS 4402:1986: Test 2.8.1 (Wet Sieve Method)
ater Content: NZS 4402: 1986 Test 2.1

Ii'ncﬁonl’uui)gﬁnenﬁcveisbydiﬂ‘amce

Date Tested: 13/05/15 Sampling is not covered by IANZ Accreditation
Date Reported: 19/05/15 This report may only be repreduced in full
Alltests reported
: Z herein have been
I N performed in accordance
withthe laboratory's
ACCREDITED LABORATORY  scape of accreditation
IANZ Approved Signatory
Designation : Senior Civil Engineering Technician
Date : 19/05/15
csf2100 (12/06/13) Page1of 1
Opus International Consultants Limited Fox Street t: +64 7 856 2870
NZGD ID: #Mon Laboratory Private Bag 3057, Waikato M ail Centre f: +64 7 8562873
. Quality M anagement Sy stems Certified to ISO 9001 Hamilton, New Zealand I we WWW.Opus.co.nz




NZGD ID: 77304

PARTICLE SIZE ANALYSIS (HYDROMETER METHOD) %
TEST REPORT o P U s
Project : Waikato Expressway
Location : Hamilton Section
Client : Opus Hamilton
Sample No:
BH/TP/Sample ID: TP935 Depth: 4.0 metres
Sampled by : Client Date: 2015
Date received : 28/04/15
Sampling method : Bulk
Sample condition : As received ProjectNo: 2-31695.00
Sample description : Silty Sandy CLAY Lab Ref No: 15/803/011
Solid Particle Density (tm’):  2.70  Assumed Client Ref:
Water Content (as received): 68.8 %
Sieve Analysis Hydrometer Analysis
Sieve Size Passing Sieve Size Passing Sieve Size Passing Particle Size | Passing Particle Size | Passing
(mm) (%) (mm) (%) (mm) (%) (mm) (%) (mm) (%)
63.0 B -- 4.75 - 0300 89 ~0.0479 75 0.0064 63
| 375 - 2.36 100 0212 84 ~ 0.0340 74 0.0046 59
19.0 - 118 100 0as0 | 81 0.0241 72 0.0033 56
13.2 - 0.600 95 0075 | 76 0.0172 70 0.0025 54
9.5 - 0.425 91 0.063 75 0.0126 68 0.0014 45
Note: "—" denotes sieve not used and/or hydrometer analysis not tested 0.0090 67
Sieve Aperture Size (mm)
'l o~ n
88 ESE%E = gz ¢ 533 33
100 n=
,/
% | B — - =
g 80 e “'_,r
2 71— T 41
] Ll
E w o | |
2 1
g 50 T
S f
% o i ] i
g . | | i
8 i |
s 20 - i .
& i
10 :
o H
0.001 0.01 0.1 Particle Size (mm) 1 10 100
CLAY fine I medium | coarse fine I medium I coarse fine l medium | coarse L"fq
hl_ SILT SAND GRAVEL
Test Methods Notes
Particle Size Analysis: NZS 4402:1986: Test 2.8.4 (Washed Grading & Hydrometer Method) ion Passing finest sieve is included in Hydrometer test
Water Content: NZS 4402: 1986 Test 2.1 H of suspension : 8,0 (Whatmans Full Renge pH Indicator paper)

Page 1 of 1

Date Tested: 12/05/15 Sampling is not covered by IANZ Accreditation
Date Reported: 19/05/15 This report may only be reproduced in full
Al tests reported
. herein have been
I N 2 performed in accordance
with the laboratory’s
ACCREDITED LABORATORY  scope of accreditation
IANZ Approved Signatory %
Designation : Senior Civil Engineering Technician
Date : 19/05/15
csf2100 (12/06/13)
Opus International Consultants Limited Fox Street

Private Bag 3057, Waikato
Hamilton, New Zealand

NZGD ID: 7’790#“ Laboratory

Quality M anagement Systems Certified to ISO 9001

t:
f:
wi

+64 7 856 2870
+64 7 856 2873
WWW.OpUus.co.nz

M ail Centre




NZGD ID: 77304

SOLID PARTICLE DENSITY
TEST REPORT OPUS
Project : Waikato Expressway
Location : Hamilton Section
Client : Opus Hamilton
Contractor :
Sampled by : Hamilton Lab
Date sampled : 2015
Sampling method : Bulk
Sample description : see below
Sample condition : As Received Project No : 2-31695.00
Lab Ref No : 15/803/011
Client Ref No :
Test Results
Sample No: L_TPoo3 | TP908 | TP935 |
Depth (m): [ 40 | 37 T 17 1
Solid Particle Density (t/m’); 2.67 243 2.68
TP903 4.0m: SAND with minor Gravel and minor Clay/Silt
TP908 3.7m: SAND with some Clay/Silt
TP935 1.7m: CLAY/SILT with minor Sand
[Test Method Notes
Solid Particle Density: NZS 4402 : 1986 Test 2.7.2 1) whole soil tested

Date tested : 08/05/15
Date reported :  19/05/15

IANZ Approved Signatory %

Designation :  Senior Civil Engineering Technician
Date : 19/05/15
CSF 2004 ( 22/08/03 )

{ Opus International Consultants Limited
Hamilton Laboratory
NZGD ID: Y@304 Management Systems Certified to ISO 9001

Testing is covered by IANZ Accreditation
This report may only be reproduced in full

|ANZ

ACCREDITED LABORATORY

’ Fox Street

| Private Bag 3057, Waikato M ail Centre

| Hamilton, New Zealand

Al tests reported
herein have been

petformed in accordance
with the laboratary's

scope of accreditation

Page 1 of 1

t: +64 7856 287C
f: +64 78562873
Wi WWW.0pUSs.co.1




NZGD ID: 92507

Hamilton Section

o e

Excavation ID.

TPPAA15

Engineering Log - Excavation e o
-
g g Log project no. GENZAUCK16545AD
client: NZ Transport Agency date excavated: 30 Apr 2016
principal: FBHC date completed: 30 Apr 2016
project: ~SH1 Waikato Expressway Hamilton: Hamilton Expressway logged by: AWDC
location: CH7400 checked by: MA
position: E: 1,801,360; N: 5,822,590 (NZGD2000 ) surface elevation: NR pit orientation: N-S DCPid.: NR
equipment type: 12t Excavator Track excavation method: Excavator Bucket excavation dimensions: 4.0 m long 1.5 m wide vane id.: 1447
excavation information material substance
s o s material description -2 VS DCP structure and
= samples & =1 8|3 oc | 35 | O | (blows/ additional observations
gle|l B fieldtests | — | = o | &3 SOIL TYPE: plasticity or particle characteristic, 58| g% 100 mm
£ ‘é $ 8 £ £ é_ 28 colour, secondary and minor components ‘g kel é% ‘(;(o’ggge
3| 2.2 z| S| 5|33 €8 | 82 [5888 | uns
N[ T CL | TOPSOIL: Silty CLAY: low plasticity, dark M FETTTTTTT T R
[ i brown, with trace of rootlets. [N ]
Lt CL Silty CLAY: low plasticity, brown, with minor FEEEfEETT
[ . fine grained sand. ERERRERRR .
[ @l
‘ ‘ ‘ 4 I I I I I I I I I VS 46/ 14 kPa; Uncorrected J
SV result
[ i NEERERERE ]
} } } CH | CLAY: high plasticity, reddish brown. | : : : : : : : :
1.0 —
I $+J| I L[ 1111 |VS58/17 kPa; Uncorrected
[N | CL Silty CLAY: low plasticity, pale grey with St T NSV result
N reddish brown streaking, with minor fine to 111111111 |WALTON SUB GROUP
[ i medium grained pumiceous sand. el i
} } } | N : : : : : : : VS 92/ 24 kPa; Uncorrected
SV result
[ NEERERERE
~ : ]
b L] ERERRERER
© 1 20— el |11 -
8 R Pl vs 79/ 28 kPa; Uncorrected
N
: [ L E CLLL |8V resutt ]
A [ NEERERERE
o [ 1 NEERERERE i
wlw
g [ 1] | NEERERERE |
e [ NEERERERE
v L] . ERERRERER .
z I ERERRERER
2 1] 30 W SRR .
g 1 | RERRRRINN |
] [ NEERERERE
) [ NEERERERE
< i 4
2 1] LELE T
- [ . NEERERERE |
g I ERERRERER
& I 1 ERERRERER 1
¥ L1 40 ERERRRREN B
§ I : NERERNREN
< [ 1] 4 NEERERERE |
S [ NEERERERE
i [ . NEERERERE |
] [ NEERERERE
8 I 1 ERERRERER 1
S I i ERERRERER i
E I ERERRRRER
H 1| o LLLL LI
9 [ ’ Test pit TPPAA15 terminated at 5.0 m (NERREERER
& [ . Target depth ) ) NEERERERE |
4 N Backfilled with spoil on completion. RERERNRRE
2 N 1 FEEEETTT 1
A | LTI |
o I ERERRERER
3 L1 | ERERRRRER |
I NERERNREN
Ll LU L]
method penetration samples & field tests c'“::::r::::ﬁs‘:;g:"l & consistency / relative density
-a o Ut undisturbed sample ##mm diameter based on U'r)1iﬁed Vs very soft
N na.tural exposurg . D disturbed sample o S soft
X existing excavation no re§|stance B bulk disturbed sample Classification System F firm
BH  backhoe bucket ra?gln? o E environmental sample - st stiff
B bulldozer blade relusa HP hand penetrometer (kPa) moisture Vst very stiff
R ripper water N standard penetration test (SPT) D dry H hard
E  excavator 10-Oct-12 water N* SPT - §amplg recovered M moist Fb friable
support =||evel on date shown \I\/lg SPTW|rt]h solid rl:jne sed w wlet e imit \L/L ;/ery loose
U . : vane shearpeak/remoude: plastic imi loose
N none water inflow (uncorrected kPa) WLP liquid limit MD medium dense
S shoring Q| vater outflow R refusal D dense
VD very dense

NZGD ID: 92507



NZGD ID:

NZGD ID:

92507

TPPAA15
o
8
i
%
gl
g
¢
o
o
&
5
2
=
=
i TPPAA15
5
S
5 client:
3| drawn AWDC NZ Transport Agency
e
2 project: . ) .
0| approved MA 'l : ) SH1 Waikato Expressway: Hamilton Section
o Hamilton
| e momore | Hamilton Section _

S A T :

- oo | CORE PHOTOGRAPH
o Scale
S TPPAA15
l H . . . .
o| original size A4 project no: GenzAUCK16545AD |19 FIGURE 1 VA
o

92507




TITUS

ey CONSULTING ENGINEERS

Address:
Date:
Testers:

14c Haynes Place

28/03/2023
ToyG, JacobV

Log: 10f 1

HA1

Project Ne: 14484

Water
Table:

Depth

(mm): Geology:

Graphic
Log:

100

200

300

paulepun

700

800

900

puno4 10N
1

1400

1500

2000

NZGD |0, 202600

Material Description:

Blows /100mm:

5 10 15

Shear Strength (kPa):

Undrained:  Remoulded: Sensitivity:

Topsoil

SILT with minor sand, orange, low
plasticity, moist

SILT with some clay, orange, low
plasticity, moist

Clayey SILT, greyish brownish
orange, low plasticity, moist

End of Borehole @ 1200mm

TITUS Consulting Engineers

office@tituscivil.co.nz

+64(0)7 242 0017




N i IDrO I U S
ey CONSULTING ENGINEERS
Address: 14c Haynes Place

Date: 28/03/2023
Testers: ToyG, JacobV

Log: 10f 1

HA2

Project Ne: 14484

Water Depth
Table: (mm):

Graphic
Log:

Geology: Material Description:

Blows /100mm:

5 10 15

Shear Strength (kPa):

Undrained:  Remoulded: Sensitivity:

Topsoil

200

Clayey SILT, brownish orange
mottled grey, low plasticity, moist

300

500

600

Clayey SILT, brownish orange
mottled grey, low plasticity, moist

paulepun

700

Silty CLAY, brownish orange mottled
grey, high plasticity, moist

900

CLAY, brownish orange mottled

rey, high plasticity, moist
1000 grey, high p y

puno4 10N
1

End of Borehole @ 1200mm

1300

1700

[ 2000

NZGD I}, 202605

TITUS Consulting Engineers office@tituscivil.co.nz

+64(0)7 242 0017




N i IDrO I U S
ey CONSULTING ENGINEERS
Address: 14c Haynes Place

Date: 28/03/2023
Testers: ToyG, JacobV

Log: 10of 1

HA3

Project Ne: 14484

Water Depth
Table: (mm):

Graphic
Log:

Geology: Material Description:

Blows /100mm:

5 10 15

Shear Strength (kPa):

Undrained: Remoulded: Sensitivity:

Topsoil

100

200

300

Clayey SILT, brownish orange, low
plasticity, moist

paulepun

700

800

Clayey SILT, brownish orange
mottled grey, low plasticity, moist

puno4 10N
1

N End of Borehole @ 1200mm

1400

1500

[ 2000

NZGD I}, 202606

TITUS Consulting Engineers office@tituscivil.co.nz

+64(0)7 242 0017




NZGD ID: 219663

Z

Nl Generated with CORE-GS

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-01
Town/City: Hamilton Job No.: 2450023
Date: 03/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 08/04/24 Checked Date: 15/04/24 Operator: BM
Datum: Moturiki VD 1953
= < Undrained ]
89| ¢ S = . S Blows per 100 mm of Penetration
wWE|B=|5 o < 4] |82 Shear
2| GE|S Sample Description S a |0 |58
SEl&=13 5 35 = & |Strength Su
O @ w (kPa)
o ; B [ 7
2 Organic SILT (OL); dark brown. Moist; friable, s
E=| T | romson o i wl oL
= 4 L i w TS
SILT (M), with some clay; brown. Stiff to very stiff, xx::;‘ﬁ: X
moist, low plasticity. XS X e 177/54
— - X A% XX X
xxxxxx Pl
o
“T [
T T EEEY ——200/102
X Xy NEPE
T XXXX X Xy
Xy X (X X
X x
—+ F 2);* x;( b3 :: —122/46
1.0 0 o0 :XX
& 1.0m: Becomes brown mottled grey./ Kxx XX XX
-+ Xyx X <
X X . Xx X o~
+r SRR N/ S 90720
4 1.2m: Groundwater measured at end of hole - 1.23 X x % 2 %
m R VA
=+ x % x <
= 15 o 1.4m: Groundwater strike at 1.4 m/ xix X ):<xx x| § 6/12
QQO ’ S| SILT (M), with minor sand; greyish white. Stiff to very ;(;‘:XV;: K 3 116/1
) stiff, wet, non-plastic; sand, medium to coarse. }ix *);xx} M 3
—_ - X o XX
g 1.7m: Becomes sandy./xzxxxxxxix
4 L 4 -
= 1.8m: Becomes saturated and no core retrieval. = [ :xxxxx; A 73/15
= T T |
2.0 E X
T r —70/10
T B X
+ @ —203+
254 |2 . e
| Sandy SILT (M); grey. Hard, saturated, non-plastic; X
sand, fine to coarse. 2
4 L % —UuTP
4 F %
2.8m: Becomes brown./:'
TTr I
3.0 3 x”xx —UuTP
TT EOH: 3.20m ;x ¢
3.2m: Hand auger refusal. ute
354 | §
4.0 s
(3]
a5t Lo
(3]
5.0 g
[3p]
Remarks:
Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
across the site, they do not identify variations in the ground away from the test locations.
Elevation datum sourced from council GIS LiDAR contours.
Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204

GD ID: 219663 Printed: 18/04/2024 10:27:39 AM Sheet: 1 of 1



NZGD ID: 219665

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-03
Town/City: Hamilton Job No.: 2450023
Date: 03/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 08/04/24 Checked Date: 15/04/24 Operator: BM
Datum: Moturiki VD 1953
= c = Undrained .
S ol (e =1 - Blows per 100 mm of Penetration
S5l S ~|8 = 9 L lg 2 Shear
2 BEI|R Sample Descripti S a |2 |82
3 £ oLt |8 dample bescription o (.S o] Strength Su
o 5|2 o 5 =<
O @ w (kPa)
e a= Organic SILT (OL); dark brown. Dry; friable, TOPSOIL. w1 T‘:‘ oL
SILT (M); brown. Stiff to hard, moist, non-plastic. KRR
TTr ] —uTP
T ;x: Xxx?
T X% X
054 -2 e —203+
3 XX A X
- - xxxxxx xxx
Xy X (X X
TT7
TT 0.8m: Becomes brown mottled whitish grey and wet. ;xi i;xx X [ 189/25
— - Xxxx X XXX
1.0 2 Ef:xxxx:xx
4 “ xS x % );xx X —
S 148/15
1 L P X S xeX
1 L f::;";; |
S X x );xx);
o 4 | EESREa —131/15
2 stk Lo e
A 3 X ::XX e x| M
pht 4 L X
§ X x x5
s 11 § 6
4 Xox X X X y o
X X, X N
e XXX X <
T r 1.9m: Groundwater measured at end of hole - 1.86 X x % ):(xx X §
) XXx X% X y 3
20 < m NV < —167/17
1 L 1.9m: Becomes saturated. }é;"xx’;; 4 §
1 L 2.0m: Groundwater strike at 2.0 m AR g
SILT (M), with minor sand; dark reddish brown. Hard, %::;’;: X 8
—_ = X x X —
moist; sand, fine; friable. X x X Y uTp
25:-_ 1 P Clayey SILT (M); light grey. Stiff to very stiff, moist, ﬁfﬁ—_i{f{t
3| high plasticity. PRERI
- F b X x;xix’i 121/23
T F EEETEy
T Bk
T [ .| eon:3.00m o = o4/15
3.0 o Xy X o X X
3 3.0m: Target depth achieved.
354 | §
4.0 ;
a5t Lo
(3]
5.0 e
(3]
- 4 L
Q@
5 4 L
[
3
£ |Remarks:
‘2 | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
© | across the site, they do not identify variations in the ground away from the test locations.
2 | Elevation datum sourced from council GIS LIDAR contours.
c
) Ground Floor, 408 Anglesea Street, Hamilton Central, HAMILTON 3204

Z

GD ID: 219665 Printed: 18/04/2024 10:27:39 AM Sheet: 1 of 1



NZGD ID: 219667

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-05
Town/City: Hamilton Job No.: 2450023
Date: 03/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 08/04/24 Checked Date: 15/04/24 Operator: BM
Datum: Moturiki VD 1953
= c = Undrained .
L 8| ¢ S 2 n S0 Blows per 100 mm of Penetration
D B=|E o < 4] a8 |83 Shear
2| GE|S Sample Description e 2] T ]
o £ ® o ) = & |Strength Su
8 o e o o (kPa)
w a
Clayey SILT (M); orange brown mottled grey. Stiff to *jj—i;x s
very stiff, moist, low plasticity; (Topsoil removed by f’;_:fxi—f 102/25
T T client during landscaping). i—xﬁfx ]
— - Xy X (X X
sty
+ F 2o X —131/41
X X X]
o il Ik 2
Xy X (X X
TTr s b
- X
TT oy —87/19
4t K 55
1.0 0 o x5 I
. o« Xxxx_x % X 105/33
4 L° PSS x 5
1 L 1.3m: Groundwater measured at end of hole - 1.25 ?E:_z%);_:t z %
MmN K o 5
+ F —_ . - AT S —192/51
SILT (M), with minor clay; brown. Stiff to hard, moist, | P g 1 z 8
4 - < X 2%
15 o| low plasticity. 1.4m: Groundwater strike at 1.4 m~ | :’;’; "::x X g
' 3 P xS 3
Tr FRa: s
=+ X o ox X
=+ Xxxx o xxx
1t —ue
[s) X X
2.0 d XXXy X
o X X% NEPE
T r /xxxx x x>
2.1m: Becomes orange brown mottled grey. XX o X X
X x X
TT b e o —160/36
Q X X x ’:(XX o
§ T T b st 1
oo — - XX X Ry
a 251 - S o o ):({)i( M —96/26
S TT K
© X 55
= Clayey SILT (M); grey. Firm to very stiff, saturated, -}i;—"i’i_:*
Tr o =T x4 —39/23
low plasticity. S x x5 o
4 XXXX_X x X
PS5 x x—){x—)
3.0 it BRIEE
® L IMES
+ b FrRal —44/26
4 X Tx yxx X
ke
Tr ueaEdat
4 PLERIA —48/20
o XX xx X
Sl = (S5 x 5
4 F « —éi—x;’“ﬁ_;-x-
X <]
AX_X >§§A
Tr ooy —174/33
4 X X X
Sandy SILT (M); grey. Very stiff, wet; sand, fine. % "%
4 L i
0 ; K, —123/22
4 L b
1L s
SILT (M); brownish grey. Hard, moist, non-plastic. X
+ F < —UuTP
X
T B X
451+ |-2 = <
) 4.5m: Becomes grey. :
- F 3 —UuTP
X
TT 4.7m: Becomes brown./x;<
SILT (M); dark green. Hard, moist; friable. f,f
+ F o —UuTP
5.0 © X
o2} . .
1 L« EOH: 5.00m 5.0m: Target depth achieved.
- 4 L
Q@
5 4 L
[
3
£ |Remarks:
‘2 | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
© | across the site, they do not identify variations in the ground away from the test locations.
2 | Elevation datum sourced from council GIS LIDAR contours.
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NZGD ID: 219668

SHEAR VANE & HAND AUGER RESULTS KIRKROBERT
CONSULTING
Client: Morning Calm Lodge Scala Penetrometer:
Site Address:  14C Haynes Place, Huntington Hand Auger No. HA-06
Town/City: Hamilton Job No.: 2450023
Date: 04/04/24
Logged By: BM Checked By: SBT Weather: Fine
Logged Date: 08/04/24 Checked Date:  15/04/24 Operator: BM
Datum: Moturiki VD 1953
= < c Undrained .
L8 c ke 2 . 5 o Sh Blows per 100 mm of Penetration
& BE| & Sample D ipti = A g |g= ear
SZ2ISE|G ple Description 2 & T 2 h
9 5| o k] 5 D = & |Strength Su
O @ w (kPa)
Organic SILT (OL); dark brown. Moist; friable, w15
T F 75 S T
T [ | tropsou. w75 ]
= .MTS R
- F W
g 4 L TJs&Ti sy O
= ° w TS
051+ - N 15 % 75 |
4 L TS
1 L 75 a5 T
SILT (M); brown. Very stiff to hard, moist, non-plastic. xxfjixx);: X
4 L X x 2% —
0.8m: Becomes dark brown./ :);i "::x 4 157/32
1.0 9 B
. : X
11® ol —UTP
1.1m: Becomes brown.~— | XX x; =24
4 be xR X F
—+ - XX
:xxxx:;: M
+ xS x % %75 _148/41
XXy o Xx X
S il = xxxxxx x5
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= 1.6m: Becomes brown mottled grey./x x ;i xx
3 4L P —150/46
@ 1.7m: Becomes moderately iron stained and wet. b XXX
> T xxx X
(%]
S |l | o
2 ' 3| Silty SAND (S); light brown. Wet, non-plastic, sand, 148/32
s S
medium to coarse. 5
Clayey SILT (M), with some sand; light grey. Very stiff, l;—zfi—;*
-+ . . - 2 s ] —182/19
moist, high plasticity. P
—_ - X X
o PSRk 5
254+ -5 [ xS
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x X NERIR
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' 3 3.0m: Target depth achieved. Groundwater %
T T measured at end of hole - 3.0 m ©
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£ |Remarks:
‘2 | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
© | across the site, they do not identify variations in the ground away from the test locations.
=
@ | Elevation datum sourced from council GIS LiDAR contours.
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BOREHOLE LOG - MW01

Client: EIEIO Land Development
Project: 319 Gordonton Road

Site Location: 319 Gordonton Road, Hamilton CMW .
Project No.: HAM2025-0046 Geosciences

Date: 13/10/2025 Great People | Practical Solutions
Borehole Location: Refer to Site Plan Logged by: KL Checked by:AS Scale: 1:50 Sheet 1 of 2
Position: Projection:
Datum: Survey Source: Site Plan
_Ev Y Dynamic Cone Structure & Other Observations
5 Samples & Insitu Tests =!8 )  Material Description N oc|B z E Penetrometer o
; ’E‘ < o Soil: Sollsymbol 50|I type; colour; strud:.u_re: beddr}g: pla?u:ny: ; § go E o g (Blows/100mm) Discontinuities: Depth Defect
g E g‘ g Rock: Colour: fabric; rock e iion comrsats: oeigmigaciogh §§ H S 59.3 sb:amb-e;m‘:ﬂw?e: D:: Delf:ﬁc.t
g Depth | Type & Resuts R e it o g g 5 510 15 | S or e rucing. ook Sizer

Block Shape; Remarks

OL: Organic SILT: dark brown. No plasticity.
(Topsoil)

CH: Silty CLAY: orange brown. High plasticity.
(Hamilton Ash)
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ML: Clayey SILT: brown. Low plasticity. HA
(Kauroa Ashes)

o

N

ML: Fine Sandy SILT: cream. Low plasticity.
(Puketoka Formation)

SP: Silty Fine SAND: light grey. Poorly graded.
Pumiceous
(Puketoka Formation)

A b b b b b b b b v b b v b b b v b b b v b b by a s

CIITITITIT

o

Termination Reason: Target Depth Reached
Shear Vane No: DCP No:

Remarks:
This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




BOREHOLE LOG - MW01

Client: EIEIO Land Development
Project: 319 Gordonton Road

Site Location: 319 Gordonton Road, Hamilton CMW .
Project No.: HAM2025-0046 Geosciences

Date: 13/10/2025 Great People | Practical Solutions
Borehole Location: Refer to Site Plan Logged by: KL Checked by:AS Scale: 1:50 Sheet 2 of 2
Position: Projection:
Datum: Survey Source: Site Plan
i S Dynamic Cone Structure & Other Observations
i Samples & Insitu Tests _ g Material Description S é Penetrometer
$ 3 E s Soil: Soil symbol; soil type; colour: structure; bedding: plasticity: 5 § gg E @ g (Blows/100mm) Discontinuities: Depth; Defect
E B E % i itivi : iti =N (origit logi _' l_mit) . éb ,s 2 g = : Number; Defect Type; Dip: Defect
g Depth Type & Results o 8 Fock: Colour: fabri: rock name: unit) - ‘§ (§ g E?a 5 10 15 ShSa::P;:ugsrra?:QAgleor::gzI:ﬁl

Block Shape; Remarks

cy ol

SP: Silty Fine Gravelly SAND: light grey. Poorly graded.
Pumiceous.
(Puketoka Formation)

PP BRI EERETE AR ETEPRIr R AR AR

CH: Fine Sandy CLAY: orange brown. High plasticity.
— -—{ (Puketoka Formation)

I
I

I T O

. 1 Borehole terminated at 15.0 m

N
o

ol b b v b b b b v b b v b b v b b b b v b b v b b v by

ool b b b b b b b b by

Termination Reason: Target Depth Reached
Shear Vane No: DCP No:

Remarks:
This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




BOREHOLE LOG - MW02

Client: EIEIO Land Development
Project: 319 Gordonton Road

Site Location: 319 Gordonton Road, Hamilton CMW .
Project No.: HAM2025-0046 Geosciences

Date: 13/10/2025 Great People | Practical Solutions
Borehole Location: Refer to Site Plan Logged by: DB Checked by: AS Scale: 1:50 Sheet 1 of 2
Position: Projection:
Datum: Survey Source: Site Plan
_Ev Y Dynamic Cone Structure & Other Observations
5 Samples & Insitu Tests =!8 Material Description oc|B E Penetrometer
; = = s Soil: Sollsymbol 50|I type; colour; strud:.u_re: beddr}g: pla?ieity: ;; gg E o g (Blows/100mm) Discontinuities: Depth Defect
B it g i : ents. (or Igeol _‘ 1_:m) . 2 = :] Number; Defect Type; Dip: Defect
] 4 & | Rock: Colour; fabric; rock name; (or § § g E S 23 540 {5 |Shape: Roughness: Aperture: Infil
& | Depth | Type & Resutts o1 3 unit) 3 z 1 Seepage; Spacing: Block Size;
o Block Shape; Remarks
OL: Organic SILT: dark brown. Low plasticity.
E (Topsoil)
CH: CLAY: dark brown. High plasticity.
(Hamilton Ash)

... at 0.80m, Becoming brown.

.. at 2.00m, Becoming light brown.

> >3 ML: SILT: with trace fine sand and clay. Light brownish
rey. Low plastcity

I~ | ML: SILT: with some fine to medium sand. Light brown.
I — |\ Low plasticity.

| — | L(Kauroa Ashes)

CH: CLAY: with some silt. Brown mottied red and black.
High plasticity.

— | (Kauroa Ashes)

— ... at 4.16m, Becoming brown speckied black. Silt

- becoming absent.

ML: SILT: with some fine to medium sand and clay. Light
brownish grey. Low plasticity.

(Kauroa Ashes)

..._at 4.71m, Becoming white streaked pink.

ML: Fine to medium sandy SILT: light pink. Low plasticity.
(Kauroa Ashes)

ML: Silty CLAY: reddish brown streaked light brown
speckled white. High plasticity.

(Kauroa Ashes)

oy by by by by b b 1y

ML: Clayey SILT: with minor fine sand. Light brown
streaked red. Low plasticity.

(Kauroa Ashes)

... at 6.30m, Becoming speckled black.

I I BRI BN B B

ML: Fine to coarse Sandy SILT: light grey. Low plasticity.
(Puketoka Formation)

SP: Silty fine to medium SAND: light grey speckled black.
Poorly graded.

(Puketoka Formation)

... at 8.51m, containing trace fine pumiceous gravel.

SW: Fine to coarse SAND: with some silt and minor fine to
medium pumiceous gravel. Light grey. Well graded.
Gravel: rounded.

(Puketoka Formation)

KM- 10-2025

A b b b b b b b b v b b v b b b v b b b v b b by a s

Termination Reason: Target Depth Reached
Shear Vane No: DCP No:

Remarks:

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




BOREHOLE LOG - MW02

Client: EIEIO Land Development
Project: 319 Gordonton Road

Site Location: 319 Gordonton Road, Hamilton CMW .
Project No.: HAM2025-0046 Geosciences

Date: 13/10/2025 P RE LI M I NARY Great People | Practical Solutions

Borehole Location: Refer to Site Plan Logged by: DB Checked by: Scale: 1:50 Sheet 2 of 2
Position: Projection:
Datum: Survey Source: Site Plan
- i S Dynamic Cone Structure & Other Observations
3 Samples & Insitu Tests = g Material Description ® 3 é Penetrometer
$ 3 E s Soil: Soil symbol; soil type; colour: structure; bedding: plasticity: 5 é 5 g E @ g (Blows/100mm) Discontinuities: Depth; Defect
E B = & i itivity: iti (origit logical unit) = ,s 2 = : Number; Defect Type; Dip: Defect
] 2 | 8| & |Rock Colour: fabric; rock name; additi (origi § ‘§ E § 23 Shape; Roughness; Aperture; Infill;
o Depth Type & Results o & unit) (§ E E 5 10 15 Seepage; Spacing: Block Size;

LT LT T T

LT LT T T

Block Shape; Remarks

SW: Fine to coarse SAND: with trace fine gravel.
Yellowish grey. Well graded. Gravel: subrounded
(Puketoka Formation)

... at 11.64m, heavy iron staining.

SW: Silty fine to coarse SAND: with trace fine pumiceous
gravel. Light brown. Well graded. gravel: subrounded.
(Puketoka Formation)

... from 12.20m to 12.24m, moderate iron staining.

PP BRI B B

]
|

L

—

..._at 12.55m, Becoming orange mottled black.
.. at 12.59m, sand becoming fine.

—| CH: Silty CLAY: greyish brown. High plasticity.

A (Puketoka Formation)

—= ... at 13.15m, Becoming light orange.

[—_— ... at 13.32m, Becoming speckied black.

... from 13.48m to 13.55m, Becoming light grey mottled
black.

.. at 14.07m, Becoming light brown.

>
P EPEPEFE B BRI B

ML: SILT: White. Low plastcity.
(Puketoka Formation)
.. from 15.10m to 15.20m, Becoming light brown.

... from 16.51m to 16.55m, Becoming mottied green.
MH: Clayey SILT: white streaked light orange. High
plastcity,
(Puketoka Formation)

.. at 17.00m, minor iron staining.

by

]
A IR B PP B |

SP: Silty fine SAND: grey. Poorly graded.
(Puketoka Formation)

I

©

Borehole terminated at 19.0 m

N
o

ool o by by ey o by e by by o by by by e s by Ve by by v Ve Ly by ey s by Ly by i 1y

P P

Termination Reason: Target Depth Reached
Shear Vane No: DCP No:

Remarks:

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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Historical Aerial Photos




CMWGeosclences

Great People | Practical Solutions

Date and Key Features
source
1952
Retrolens
e The site (boundary marked in red) is used for agricultural purposes with some buildings present
along the southern boundary.
1991
Retrolens

Additional dwellings have been built (circled in blue), and existing building has been upgraded
(circled in yellow).

Preliminary Geotechnical Desktop Report | 09 December 2025
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Date and Key Features
source

2008
Google
Earth

DAY A S \
e Additional buildings built for the Morning Calm Lodge (circled in blue).

® Subdivision across Borman Road has been developed.

Preliminary Geotechnical Desktop Report | 09 December 2025
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Date and Key Features
source

2014
Google
Earth

P RRERS Y 7 SR tpia

e Northgate Community Church has been fully constructed.

e Effluent pond has been constructed (circled in blue)

Preliminary Geotechnical Desktop Report | 09 December 2025
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Date and Key Features
source

2018
Google
Earth

4 . AR L%
® Construction begins on the Waikato Expressway along the southern border.

Preliminary Geotechnical Desktop Report | 09 December 2025
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WRC Hazard Portal




a
Wa ikato Regional H azards Portal Visit our regional hazards and emergency management page la A

Overview River flooding Flood Management Waikato District Defended areas Coastal Hazards Coastal Inundation Earthquakes and landslides Volcanoes and Geothermal Karapiro Dam Break Emergency Management Waikato Regiol
: L = GE ad

River Flooding i o' Legend A X

Floods are New Zealand's number one hazard in terms of frequency, losses, and
declared Civil Defence emergencies. River floods occur due to heavy rain that
causes rivers to overflow their banks. Other types of flooding include ponding,
contributed to by poorly drained seils and/or high water tables, and urban
flooding caused by street drains becoming blocked or overcome.

The Waikata region has 20 large rivers and about 1400 small river systems. Many
of the region's river systems are prone to floeding and flooding is frequent
because of steep terrain, low lying flood plains and areas of high rainfall.

River cross sections

To see a map with |ocal scale flood depth data (instead of hazard) from the same

scenario, click on the big arrow to the right side of the map. 2002 "Weather bomb" flood extent

For more information on flooding, click here.
For flood warnings and updates for the Waikato, visit WRC's Flood Room. : . ; ) Waipa and Waikato River 1% AEP
For what to do in the event of a flood, click here. ; . Ea e
-_—e W -
g .
g W gt B

Waitakarunu flooding, 2017



Waikato Regional Hazards Portal

Visit our regional hazards and emergency management page

Overview River floeding Flood Management Waikato District Defended areas Coastal Hazards Coastal Inundation Earthquakes and landslides Volcanoes and Geothermal Karapiro Dam Break Emergency Management Waikato Regiol

Flood Management E

Waikato Regional Council owns and maintains many flood protection schemes.
These schemes significantly reduce the risk of river flooding to many low lying
areas, through measures such as stopbanks, floodgates and channel maintenance.
Each stopbank is designed to provide a certain level of protection - this may be to
the 1% AEP event, or it may only be to the 10% AEF event. When a flood event
occurs that is greater than the design level, the river may overtop the stopbank
and cause flooding. In addition, there is always a small chance that a stopbank will
fail (breach). The level of risk that remains for defended properties is known as
"residual risk".

Stopbank

Land Drainage

Waikato Regional Council also own and maintain land drainage schemes. The level
of service for the open drains and culverts of these schemes is generally to drain
water from a 10% AEP rainfall event within 3 days. This is intended to remove
ponding from rural areas prior to pasture damage occurring, rather than to
prevent inundation. Different Drainage Differentials receive different levels of

benefit. This table provides the benefit description for each class type (in pop-up).  § ,f

Legend P-4 = .
WRC land drainage assets

Canal

Waikato Regional Council Drainage
Scheme

Aka Aka/Otaua

Franklin Waikato
Thames Valley

‘Waikato Central

’
Bre
I .
/8-
\‘..
Vi 78 (1)
W, . /
[ - | o
/ i ¥ \
o ] e
ol A .

: : m

Technology, LINZ, StatsNZ, NIWA, Natural Earth, © OpenStreethap cantributors. | Eagle Tq't'hnologyj LINZ | Source: Ha .- Powg'pd by Esri




Waikato Regional Hazards Portal

Overview River flooding Flood Management Waikato District Defended areas Coastal Hazards
oo

Mew Zealand lies on the boundary of the Pacific and Australian tectonic plates.
These plates are colliding with huge force, causing one to slowly grind over, under
or alongside the other. This results in many faults (cracks extending deep within
the earth), including in the Waikato. An earthquake occurs when stress builds up
on these faults and is then released suddenly, causing the earth to vibrate as
energy radiates away from the fault.

There are thousands of earthquakes in New Zealand every year, however many are
not felt. Earthquakes can result in secondary hazards such as ground shaking,
liguefaction (see below), land instability and tsunami (tsunami are caused by
offshore faults).

To view ground shaking susceptibility data for the Waikato Region in this map,
click here or select the large arrow to the right of the map.

For more information, click here.
For what to do in an earthquake, click here.

For information on recent earthquakes, visit GeoMNet

Damage caused by & fault trace during 1987 Edgecumbe earthquake (Earth Sciences NZ)

Liquefaction Vulnerability Assessment - Level A Desktop Study

Liquefaction is a natural process where earthquake shaking increases the water
pressure in the ground in some types of soil, resulting in temporary loss of soil

Coastal Inundation

s and landslides

Waikato
Visit our regional hazards and :
Emergency Management Waikato Regiol

Volcanoes and Geothermal Karapiro Dam Break

"

| ] Legend

FAA Fault Line (Taupo DC)

FAA Fault Line

Liquefaction Level A Category
j Undetermined
. Unlikely

Possible




Waikato

Wa ikato Regional Haza rd S PO rtal Visit our regional hazards and emergency management page

Overview River flooding Flood Management Waikato District Defended areas Coastal Hazards Coastal Inundation Earthquakes and landslides Volcanoes and Geothermal Karapiro Dam Break Emergency Management Waikato Regiol

Volcanoes Of E=3 =

The Waikato region is exposed to voleanic risk from many voleanic centres, both Actitnd
within and outside of the region. These volcanic centres vary in type, risk, and Volcanoes (Alert level)
activity (e.g. dormant, unrest, eruption). There are three main types of volecano:

Auckland Volcanic Field (0) Alert level
1. Cone volcanoes (e.g. Mt Ruapehuj; 4
2. Caldera volcanoes (e.qg. Lake Taupa); and ® 5
3. Volcanic fields (e.g. Auckland area).
(;) 4
The different types can produce a wide variety of velcanic hazards including
ashfall, pyroclastic flows, bombs and blocks (flying rocks), lahars and lava flows. ® ;
These hazards are more or less likely to occur in an eruption, depending on the
voleano type. Tahua (0) c 5o
The voleanic hazard most likely to impact the Waikato region is volcanic ash, which
is carried by the wind, and can adversely affect agriculture, infrastructure, air : 1
transport, human health, ete. Lake Taupd poses the biggest volcanic threat to our
region; however, the probability of a large eruption is extremely low. o
For more information, click here.
For what to do in a volcanic eruption, click here.
-
For more detailed information on volcano status, visit GeoMNet.
Tauranga
Hamiltan e
Cambridge
Te Awamutu WI‘.ene
Rotorua (0) ~ -
3 Okataina (0)
Mt Ruspehu enipts, 1995 Takoroa
3 <
Geothermal
The Waikato region contains about 70% of New Zealand's geothermal y - ! +
resource. Geothermal areas contain natural hazards such as hot springs, baoiling r PP J
mud pools and unstable ground, and can produce hydrothermal eruptions. ] a2
Geothermal areas are valuable as tourist attractions, energy sources and unique i : A o
habitats. Geothermal systems are places where the earth is hotter than | - A
surrounding areas, due to hot rock or magma near the earth's surface. Most of ~ ; . . -
I 20 km I Eagle Technalogy, LINZ, StatsNZ, NIWA, Natural Earth, ©@ OpenStreetMap contributors. | @ Waikato Regional Council 2007. . Powered by Esri
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