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1.0 INTRODUCTION

CMW Geosciences (CMW) was engaged by Maven Associates Limited to carry out a geotechnical desktop
assessment for 1073, 1171 and 1185 Tauwhare Road, Tauwhare, to support a fast-track referral application
for a proposed development comprising a mixture of rural residential lots, a retirement village and an
Agrihub.

The scope of work and associated terms and conditions of our engagement were detailed in our services
proposal letter referenced HAM2025-0122AA, Rev 0 dated 4 November 2025.

This report has been prepared to summarise expected ground conditions and to provide preliminary
recommendations to mitigate possible geohazards, including foundation recommendations, and site-specific
geotechnical testing required for future consent applications.

2.0 SITE DESCRIPTION

2.1 Site Location

The proposed development is located on Tauwhare Road, Tauwhare, as shown in Figure 1. The site is
currently used for pastoral purposes and comprises a total area of approximately 69ha, with three individual
Lot titles:

e Lot1DP 407508

e Lot1DP82115

e Lot2DP548121

The site is bound by Tauwhare Road and rural residential lifestyle blocks to the east, pastoral land to the north
and west, and pastoral land, rural residential lifestyle blocks, and Tauwhare Road to the south.

Figure 1: Site Location Plan (Source: Google Earth Pro).
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2.2 Landform

The landform can generally be described is near level, with existing ground levels ranging between RL48m to
52m, with a small hill on the western boundary of the central lot. This hill extends to a maximum height of
RL58m and a gradient of approximately 1V:6H. An additional hill is noted beyond the northwestern corner of
the site, with a maximum gradient of approximately 1V:2H and a height of RL73.

An unnamed tributary which connects to Mangaonua Stream approximately 3km to the southwest of the site
is noted to intersect the site. This tributary flows in a general north to south direction intersecting the site
centrally through the northern two lots and along the southern lots eastern boundary. Farm drains are
anticipated across the site.

2.3 Proposed Development

At the time of writing this report the project was in the early stages of planning. We understand that this
development will consist of a retirement village, rural residential lots and an Agrihub to teach farming.

No architectural or engineering design drawings have been supplied to date, and we have prepared this report
on the basis that a future development will broadly comprise minor cuts and fills to form a near level site.

3.0 CONCEPTUAL GROUND MODEL

3.1 Geology

Tauwhare is located at the eastern edge of the Hamilton Basin adjacent to the Maungakawa Hills. The Hamilton
Basin consists of the older sediments of the Walton Subgroup and the younger alluvial outwash sediments of
the Hinuera Formation.

Published geological maps! for the area depict the majority of the site being covered by Hinuera Formation with
a narrow channel in the north possibly having younger river deposits. Walton Subgroup might be encountered
in the western part of the site. This is illustrated in Figure 2 below.

1 GNS Geological Map 1:250,000 scale Geological Map No 4 ‘Waikato’. SW Edbrooke et al.
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Figure 2: Published Geology (Source: GNS Geology Map)*

3.2 Nearby Geotechnical Data

A review of geotechnical logs from the New Zealand Geotechnical Database (NZGD) in the vicinity of the site
confirms the geology present in the published geological maps. Relevant plans and engineering logs are
presented in Appendix A.

The ground conditions presented in the geotechnical data logged by others, can be generalised according to
the following units in Table 1.

Table 1: Summary of Strata Encountered in Publicly Available Logs.

Depth to Base of unit (m) Assessed
Thickness (m)

Min Max

Hinuera Formation Plains

Topsoil 0.2 0.3 0.2
Organic SILT (Pakihi Supergroup)* - 0.7 0.3
Stiff Sandy SILT (Hinuera Formation) 0.5 >1.4 0.6
Loose to Dense SAND (Hinuera Formation)** 12 >1.7 -
Walton Subgroup Hills

Topsoil 0.1 0.2 0.2
Very Stiff Silty CLAY (Hamilton Ash) 0.9 1.2 0.8
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Depth to Base of unit (m) Assessed
Thickness (m)

Min Max

Very Stiff to Hard CLAY (Hamilton Ash)** >3 -

Notes: *Encountered in localised areas.

**Base of unit not encountered in limited available investigation logs.

3.3 Groundwater

NZGD data in the vicinity shows logged groundwater between 0.1m and 1.2m below ground level (bgl). A site
drive past conducted on 27 February 2026 indicated water within the drain along the eastern boundary of
Tauwhare Road.

4.0 DESKTOP FINDINGS

4.1 LINZ

A hill shade from LINZ? shows that throughout the area there is a network of open drains. There is also
evidence of a ancient braided channel which would have deposited sediment which has since been reworked
by more recent streams. This is shown in Figure 3 below.

Figure 3: Hill shade (Source: LINZ)?

4.2 Historical Air Photos

Historical photos dating back to 1939 have been reviewed and are attached in Appendix B. The historical photos
show that the site has primarily been used for agriculture. In 1939, a stream can be seen running through site

2 Land Information New Zealand. NZ Terrain Relief (Topo50). https://data.linz.govt.nz/layer/50765-nz-terrain-relief-topo50/
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and by 1971 water had been rediverted to the council drains as part of the Waikato drainage scheme. In 2008,
houses were being developed in the area southeast of the site. The old stream could also still be seen in the
north of the site. In 2017, ponding is observed in the southern paddock of the site.

4.3 Regional Hazards
A review of the Waikato Regional Council Natural Hazards Portal® was undertaken.
The hazard portal addresses potential flooding, volcanic and seismic hazards.

The site is a part of the Waikato Drainage Scheme, and a network drains run through the site to remove water
after a rainfall event. This demonstrates that the site is potentially prone to flooding after a heavy rainfall event.

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 are presented in Appendix C.

4.4 Fault Rupture

This site is not considered to be at risk of fault rupture on the basis that there is no mapped active faulting in
the area. The GNS Active Fault Database* indicates the nearest active fault is the Kerepehi Fault which is
approximately 50km to the east of the site and has a recurrence intervale of 2,000 to 3,500 years.

4.5 Liquefaction and Lateral Spread

Liquefaction occurs in loose saturated 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 C. Much of the site is classed at possible risk of liquefaction, while
the hills are classed as unlikely.

Based on our local knowledge, the Hinuera Formation soils are susceptible to liquefaction when they are below
the ground water table. Free-field liquefaction induced settlement may be significant during a ULS seismic
event. The magnitude of liquefaction induced settlement is likely to vary across the site and differential
settlement should be anticipated, should there be a large seismic event.

Following the onset of liquefaction, liquefied soils will behave as a very weak undrained material, which can
give rise to lateral spreading where a free face is present (e.g. existing drains or proposed cut or fill batters or
stormwater basins or swales).

Liquefaction and lateral spreading risk will need to be assessed once site investigation has taken place.

4.6 Cyclic Softening

While not liquefiable due to their high plasticity, the fine-grained soils of the Hinuera Formation and Walton
Subgroup may be susceptible to some strength loss, during a seismic event. On account of the typically high
shear strengths of these soils, this is often not a significant geotechnical issue for land development projects.

3 Waikato Regional Council. Waikato Regional Hazards Portal. https://experience.arcgis.com/experience/Oeced30c44eb43a2b6fchb1ce8727c9db/
4 GNS NZ Active Fault Database. https://data.gns.cri.nz/af/
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4.7 Slope Stability

Based on the site topography, it is considered that the site is not generally considered to be at risk of slope
instability. A site walkover by experienced engineering geologist will be required to confirm slope stability
conditions.

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

4.8 Load Induced Settlement

Given the site geology is predominantly alluvial deposits, there may be localised zones of soft and
compressible soils. Significant primary consolidation and long-term secondary creep settlements may occur as
a response to the placement of fill and building loads. Site specific geotechnical investigations will need to be
carried out to better characterise the soils across the site.

Future reporting will provide advice to ensure soft areas are appropriately managed, which might include
surcharging, cutting and replacement etc.

4.9 Earthworks

Hamilton Ash clays are generally suitable for reuse as engineered fill with moisture conditioning during
normal summer conditions. Hinuera Formation silts can be sensitive and may lose strength with they are
disturbed and allowed to get wet. This will have to be accounted for during earthworks/ construction.

Soft or organic soils near the ground surface may be encountered during excavation.

Groundwater may be encountered at shallow depths.

4.10 Preliminary Foundation Options

Depending on the magnitude of liquefaction induced settlements, engineered foundation solutions may be
required. This may include shallow foundation options such as TC2 type raft foundations with or without
shallow geogrid-reinforced gravel rafts. Deep pile foundations or ground improvements in the form of rigid
inclusions (e.g. rammed aggregate piers) may also be required for commercial/ heavy structures.

Static settlement magnitudes can be estimated once geotechnical investigations have been performed and
the earthworks design and building loads are known. Depending on the nature of the proposed development
and the finished ground levels, surcharging or cutting and replacement may be required to manage static load
induced settlement.

5.0 FURTHER WORK

Based on the assessment presented in this report, there are no unusual features or geotechnical constraints
observed for this site that would prevent a mixed development from proceeding. We have identified the
following additional scope of work that is considered necessary to further assess the risk profile for the scheme
and to support consent applications. This additional scope of work is typical for a mixed development of this
scale, and includes the following:

e Geotechnical investigations to inform ground model development, detailed geohazard assessment,
selection of geotechnical design parameters.

Preliminary Geotechnical Desktop Study | HAM2025-0122AB | Rev 0 9



2 )

e Geotechnical analysis and reporting, suitable to support future project stages including resource
consent application, detailed design, and building consent applications (if any). This includes
recommendations for construction and earthworks.

e Design of ground improvements, if necessary, to mitigate load or liquefaction induced settlements,
and/or lateral spread.

e Inspections during construction and earthworks followed by geotechnical completion reporting.

6.0 CLOSURE

This report has been prepared for use by Maven Associates Limited in relation to the proposed rural
residential lots, a retirement village and an Agrihub, 1073, 1171 and 1185 Tauwhare Road, Tauwhare project
in accordance with the scope, proposed uses and limitations described in the report. Should you have further
questions relating to the use of your report please do not hesitate to contact us.

Where a party other than Maven Associates Limited 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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L brownish orange, well graded, moist, ! 3
< 1000 loose to dense :
—— — ]
1
s F ; 6
c -1100 '
- 1
(o B — 1
B .
- 1200 !
= End of Borehole @ 1200mm .
- i 5
- 1300 ;
- i
5 : A
1400 i
B i
C i 8
-1500 i
[ i
z | 5
- 1600 !
- i
- i 5
1700 i
= i
5 : 2
-1800 i
E i
C ! 6
- 1900 :
= i
= 1
- i
-2000 i
= i
- 1
- 1
NZGD ID._;'9§939 !
TITUS Consulting Engineers office@tituscivil.co.nz +64(0)7 242 0017




N IDg20
U S 09 il
ey CONSULTING ENGINEERS H A2
Address: 9 Scotsman Valley Road
Date: 23/06/2023
; s
Tostsis: JacobV Project Ne: 14692
Watelj Deptl'? Grapt?ic Material Description: Blows /100mm: Shear Strength (kPa):
Table: (mm): Log:
5 10 15 Undrained: Remoulded: Sensitivity:
- Topsoil
o 0
- 100 )
= 0
-200 S
- SILT, brownish orange, low plasticity, |
= moist, stiff 0
-300
B 2 93 27 35
-400
B 2
-500
L 2 74 34 22
-600
& 1
-700
- Silty medium SAND, brownish orange,
C well graded, moist, very loose to loose 2 43 42 1
-800
B 1
-900
o 1
pd ~1000
o
— —
py B 1
o —
€ ~1100
a Gravelley medium SAND, greyish
- brown, well graded, moist, medium S
1200 dense to dense
o 8
- 1300
= 10
- 1400
- 8
- 1500
B 8
- 1600
= 7
-1700
L Refusal due to gravel @1700mm
B 8
-1800
E 7
- 1900
C 2000
NZGD ID:_';'9§940
TITUS Consulting Engineers office@tituscivil.co.nz +64(0)7 242 0017




N i IDI]6 i U S
ey CONSULTING ENGINEERS
Address: 984c Tauwhare Road

Date: 11/03/2021
Testers: LiamV

Log:

BH1

Project Ne:

12006

Water Depth
Table: (mm):

Graphic
Log:

Geology: Material Description:

Blows /100mm:

5 10 15

Shear Strength (kPa):

Undrained:

Remoulded: Sensitivity:

Topsoil

100

200

300

Sandy SILT, brownish orange, low
plasticity, moist, very stiff

]
dnoibgng uoyep

700

CLAY, brown, high plasticity, moist,
very stiff

800

SILT with minor sand, brownish grey
and orange, low plasticity, moist, stiff

puno4 10N
1

L End of Borehole @1100mm

1400

1500

[ 2000

NZGD I, 183368

152

213

134

34

49

30

45

44

4.4

TITUS Consulting Engineers office@tituscivil.co.nz

+64(0)7 242 0017




TITUS

ey CONSULTING ENGINEERS BH3
Address: 984c Tauwhare Road
Date: 11/03/2021 Prosctii: 12006
Testers: LiamV roject Ne:
1\/_\;?'2( ?r:;t)h Geology: Glr_a:)pgr?ic Material Description: Blows /100mm: Shear Strength (kPa):
5 10 15 Undrained:  Remoulded:  Sensitivity:
- Topsoil
E 100
[ 200
- SILT with minor sand, brownish grey
C and orange, low plasticity, moist, stiff 125 40 3.2
300 to very stiff
400
500
C 152 23 6.7
-600
L 700
[ 200
L 900 s
- - Silty CLAY, brown, high plasticity,
C =] moist, very stiff i 198 34 5.9
Z 1000 D i
9- - c 1 :
. g P
€ 1100 o : i
3 c i i
=k ° .
C 1200 P
1 1
- ] 1
: .
-1300 i i
N 1 1
B H i
L1400 i i
- CLAY, brown, high plasticity, moist, ! !
C very stiff P 213 61 3.5
- 1500 P
I 1
2 P
- 1600 P
- H i
: .
1700 ! !
— I 1
: P
- 1800 P
I 1
: L
- I 1
-1900 i E
- I 1
n i j 213 55 3.9
-2000 I i
= End of Borehole @2000mm i E
- I 1
NZGD ID_'.2 (33369 i i

TITUS Consulting Engineers office@tituscivil.co.nz +64(0)7 242 0017



TITUS

ey CONSULTING ENGINEERS BH4
Address: 984c Tauwhare Road

Date: 11/03/2021

Testers: LiamV Project Ne: 12006

Water Depth
Table: (mm):

Graphic
Log:

Blows /100mm: Shear Strength (kPa):

Geology: Material Description:

5 10 15 Undrained:  Remoulded:  Sensitivity:

Topsoil

100

200

SILT with some sand, brownish grey
and orange, low plasticity, dry, stiff 91 30 3

300

Silty CLAY, brownish orange and

5 grey, high plasticity, very stiff 152 43 3.6
00

800

CLAY with some silt, brown, high
plasticity, moist, very stiff 213 61 35

dnoibgng uoyepn

puno4 10N
1

1400

213 88 24
1500

189 67 2.8

2000
L End of Borehole @2000mm

NZGD I, 163370

TITUS Consulting Engineers office@tituscivil.co.nz +64(0)7 242 0017



TITUS

ey CONSULTING ENGINEERS BH 5
Address: 984c Tauwhare Road
Date: 11/03/2021 Prosctii: 12006
Testers: LiamV roject Ne:
1\/_\;?:':; ?r:;t)h Geology: Glr_a:)pgr:ic Material Description: Blows /100mm: Shear Strength (kPa):
5 10 15 Undrained:  Remoulded:  Sensitivity:
- Topsoil
E 100
- Sandy SILT, brownish grey and
C orange, low plasticity, dry to moist, 128 34 3.8
200 stiff
300
400
500
- Silty CLAY, brownish grey, high
- plasticity, moist, very stiff 175 46 38
-600
L 700
[ 200
L 900 s
- i CLAY with some silt, brown, high
C o plasticity, moist, stiff to very stiff i 137 46 3
Z 1000 D i
9- - c 1 :
. &g P
€ 1100 o i :
3 c i i
Q. |- © 1 1
E P
-1200 ! !
o H i
: L
-1300 i i
- i i
= I 1
L1400 P
i i
C P 213 107 2
- 1500 P
: P
™ 1 1
- 1600 P
1 1
[~ I 1
: L
-1700 ' !
i i
: P!
- I 1
- 1800 P
I 1
: -
C 1900 b
E i i
- i E 213 88 2.4
-2000 I i
= End of Borehole @2000mm i E
- I 1
NZGD ID_'.2 (33372 i i

TITUS Consulting Engineers office@tituscivil.co.nz +64(0)7 242 0017



N IDgl6
U S o
ey CONSULTING ENGINEERS BH2
Address: 984c Tauwhare Road
Date: 11/03/2021 Proiect Ne: 12006
Testers: LiamV roject Ne:
¥Vate|i Deptt? Geology: Grapr?ic Material Description: Blows /100mm: Shear Strength (kPa):
able: (mm): Log:
5 10 15 Undrained:  Remoulded:  Sensitivity:
- Topsoil
E 100
[ 200
- SILT with minor sand, brownish
- orange, low plasticity, moist, very 152 30 S
300 stiff
400
500
- 213 52 41
-600
L 700
[ 200
L 900 s
- = CLAY with minor silt, brownish, high
u S plasticity, moist, very stiff i 183 53 3.4
Z 1000 D i
= E g | ]
M B «Q i 1
2 Fi1o0 5] P
> c i 1
Q. |- © 1 1
: L
-1200 ! !
1 1
I ] 1
: L
~1300 ! !
_ H i
™~ I 1
L1400 i i
- CLAY with some silt, light brownish, ! !
C high plasticity, moist, very stiff P 213 122 18
- 1500 P
E P
[~ 1 1
- 1600 P
1 1
~ I 1
2 P
~1700 ! !
— I 1
= H i
- I 1
- 1800 P
I 1
: .
E 1900 P
- i i
C P 213 107 2
~2000 1 i
n End of Borehole @2000mm P
- I 1
NZGD ID_'.2 (33367 i i
TITUS Consulting Engineers office@tituscivil.co.nz . . +64(0)7 242 0017




NZGD ID: 221317

Z

NJ Generated with CORE-GS by Geroc - 4/08/2020 12:38:13 PM

INVESTIGATION LOG Job Mo
HD1512
Client: Bowrock Properties Limited No.:
Project: Lot 3 & 32 Tauwhare Road, Tauwhare HAQ2
Location: South of pond. Date: 27.07.20
Co-ordinates: 1815697mE, 5816149mN Logged By: BK
Elevation: Ground Checked By: SH
3 T o Vane Shear Strength -
o Geological Interpretation = S Scala Penetrometer (kPa) 8
8 (refer to separate Geotechnical and Geological "5_ g’ (Blows /100 mm) Vane: 534 S
(0] Information sheet for further information) [ - o o o o o
Q 2 4 ¢ 8 10 12 14 18 18 P F 2§ 8§
TOPSOIL (OL); dark brownish black. Moist; rootlets.
3 L
5
° [
0.2
Silty CLAY (CL); dark brown. Stiff to hard; moist; moderate 62
plasticity, moderately sensitive. o4 |
L] 99
0.6 43
s ]
L 1 204
74
10 |
e S S D I, P
CLAY (CL); dark brown. Hard; moist; low plasticity. 12 ) 3
T g
=3
-
1.4
g o | g
© [ - ~ z
= 16 | 2
< L 5
s 2
2 . I |
T 1.8 -
Silty CLAY (CL); dark yellowish brown. Very stiff; moist; low 20 154
plasticity, moderately sensitive. r I w
22 |
] 185
2.4 62
26 |
] 182
49
28 |
EOH: 3.00 m 191
3.0 56
Photo Remarks
End of log at 3.0 m.
Target depth achieved.
Groundwater not encountered.
Shear Vanes Water Investigation Type
I Peak ¥ Standing Water Level Hand Auger
7”1 Remoulded <} Out flow D Investigation Pit
D> In flow D Machine Borehole
GD ID: 221317

Page 1 of 1




NZGD ID: 221318

INVESTIGATION LOG Job Mo
HD1512
Client: Bowrock Properties Limited No.:
Project: Lot 3 & 32 Tauwhare Road, Tauwhare HAO3
Location: West of open-drain. Date: 23.07.20
Co-ordinates: 1815815mE, 5816128mN Logged By: RR
Elevation: Ground Checked By: SH
3 T o Vane Shear Strength -
o Geological Interpretation = S Scala Penetrometer (kPa) 8
8 (refer to separate Geotechnical and Geological "5_ g’ (Blows /100 mm) Vane: 534 S
(0] Information sheet for further information) [ - o o o o o
Q 2 4 ¢ 8 10 12 14 18 18 P F 2§ 8§
3 TOPSOIL (OL); brownish black. Moist; Rootlets. 1
§ L |
L
SILT (ML); light brown, mottled orange. Very stiff; moist; low 154
dilatency, sensitive; moderate iron staining. r
5 161
g 34
8
o
[
=3
£
T 11m
SAND (SW); light brown, mottled orange and black. Medium dense; v
\ wet; well graded; sand, fine to coarse, pumice.
No recovery, becomes saturated. 1.1 m: becomes dense. 1.2 14‘
EOH: 1.20 m — -
11‘
e 14
9
1.6 9
11
| 18] 12‘
11
2.0 10‘
11
72.27 13‘
11
| 24 | 13‘
.
| 26 | 4
2.7 m: becomes medium dense. [ 7 4
| 28 | 5
6
o]
Photo Remarks
E End of log at 1.2 m.
2 Target depth of 3.0 m not achieved due to no recovery and hole collapse.
9 Groundwater encountered at 1.1 m.
2
g
8
8
<
:
[0
0]
z
[}
Q
w
g Shear Vanes Water Investigation Type
o
% I Peak ¥ Standing Water Level Hand Auger
?ﬁ 7”1 Remoulded <} Out flow D Investigation Pit
% D> In flow D Machine Borehole
]
NZGD ID: 221318

Page 1 of 1




NZGD ID: 221319

INVESTIGATION LOG Job Mo
HD1512
Client: Bowrock Properties Limited No.:
Project: Lot 3 & 32 Tauwhare Road, Tauwhare HAO4
Location: Near southern corner. Date: 23.07.20
Co-ordinates: 1815668mE, 5815964mN Logged By: RR
Elevation: Ground Checked By: SH
3 T o Vane Shear Strength -
o Geological Interpretation = S Scala Penetrometer (kPa) 8
8 (refer to separate Geotechnical and Geological "5_ g’ (Blows /100 mm) Vane: 534 S
(0] Information sheet for further information) [ - o o o o o
Q 2 4 ¢ 8 10 12 14 18 18 P F 2§ 8§
TOPSOIL (OL); brownish black. Moist; Rootlets. 1
2 1
]
e L
0.2 2
SILT (ML), with trace sand; light brownish grey. Very stiff; moist; 3
low plasticity, moderately sensitive; sand, fine; moderate iron o4 |
staining. ' 4
L 3 PBS
0.6 3 31
s L |
T 4
3 L
S 0.8
s L 3 m—
[
2 3 4 12m
I — —
1.0 4
L 4 I— v
1.2 m: becomes saturated, medium dense. 1.2 4 46
5
L | 4 120
4 37
16 | 5
5
|18 | 7
1.9 m: becomes dense. B N 7
o "
2.0 7 46
8
5
L ! -
8 25
24 10
7
| 26 | 7
7
| 28 | 6
2.9 m: becomes medium dense. [ 7 6
o]
Photo Remarks
E End of log at 1.4 m.
2 Target depth of 3.0 m not achieved due to no recovery and hole collapse.
9 Groundwater encountered at 1.2 m.
2
g
8
8
<
:
[0
0]
z
[}
Q
w
g Shear Vanes Water Investigation Type
o
% I Peak ¥ Standing Water Level Hand Auger
?ﬁ 7”1 Remoulded <} Out flow D Investigation Pit
% D> In flow D Machine Borehole
]
NZGD ID: 221319

Page 1 of 1




NZGD ID: 221320

INVESTIGATION LOG Job Mo
HD1512
Client: Bowrock Properties Limited No.:
Project: Lot 3 & 32 Tauwhare Road, Tauwhare HAOQ5
Location: North-west of pond. Date: 27.07.20
Co-ordinates: 1815515mE, 5816373mN Logged By: BK
Elevation: Ground Checked By: SH
3 T o Vane Shear Strength -
o Geological Interpretation = S Scala Penetrometer (kPa) 8
8 (refer to separate Geotechnical and Geological "5_ g’ (Blows /100 mm) Vane: 534 S
(0] Information sheet for further information) [ - o o o o o
Q 2 4 ¢ 8 10 12 14 18 18 P F 2§ 8§
TOPSOIL (OL); dark brown. Moist; rootlets.
3 L
5
2 L
0.2
I—
Silty CLAY (CL): brown. Very stiff to hard: moist to wet; low 5
plasticity, moderately sensitive. o4 |
L 145
0.6 43
s ]
| 161
46
10 |
I
CLAY (CL), with some silt; dark brown. Hard; moist; low plasticity. 1.2 ) g
B g
=3
-
1.4
£ [
© [ ~ z
£ o}
i g
§ Silty CLAY (CL); brown. Hard; moist; low plasticity, moderately 16 g
s sensitive. r 8
E i I T
T 1.8 -
20 |
i I
22 |
L _216+
2.4 N
26 |
| 210
71
28 |
EOH: 3.00m —__[5
3.0 -
Photo
E End of log at 3.0 m.
N Target depth achieved.
9 Groundwater not encountered.
Q
g
S
8
<
:
[0
0]
z
[}
Q
w
g Shear Vanes Investigation Type
o
% I Peak ¥ Standing Water Level Hand Auger
?ﬁ 7”1 Remoulded <} Out flow D Investigation Pit
% D> In flow D Machine Borehole
o
NZGD ID: 221320

Page 1 of 1




NZGD ID: 221316

Z

NJ Generated with CORE-GS by Geroc - 4/08/2020 12:38:09 PM

1.5 m: becomes dense.

INVESTIGATION LOG Job Mo
HD1512
Client: Bowrock Properties Limited No.:
Project: Lot 3 & 32 Tauwhare Road, Tauwhare HAO1
Location: North-east of pond. Date: 23.07.20
Co-ordinates: 1815666mE, 5816486mN Logged By: RR
Elevation: Ground Checked By: SH
> B o Vane Shear Strength -
3 Geological Interpretation = S Scala Penetrometer (kPa) 8
8 (refer to separate Geotechnical and Geological "5_ g’ (Blows /100 mm) Vane: 534 S
o Information sheet for further information) [ - e 9 9 9 9
Q 2 4 ¢ 8 10 12 14 18 18 P F 2§ 8§
'§ TOPSOIL (OL); brownish black. Moist; Rootlets. 1
2 _
= 2
SILT (ML), with minor sand; light brown, mottled orange. Very stiff; 02 2 197
moist; low dilatency, insensitive; sand, fine; Moderate iron staining. — ] M
0.6m
< 0.4 1
-(:6 e o e ]
g SAND (SW); light brown, mottled orange and black. Loose to 2 v
'-[L“ medium dense; moist; well graded; sand, fine to coarse, pumice. o6 | 3
g X
jg: 0.6 m: becomes saturated. 7 3
0.8 2
EOH: 1.00 m 2
1.0 4
4

10
20 12‘
11
| 22 | 13‘
15
| 24 | 1 4‘
12
72.67 15‘
13
72.87 14‘
17‘
3.0 m: becomes very dense. 3.07
Photo Remarks

End of log at 1.0 m.

Target depth of 3.0 m not achieved due to no recovery and hole collapse.
Groundwater encountered at 0.6 m.

Shear Vanes

Water

Investigation Type

I Peak
721 Remoulded

¥ Standing Water Level

<F Out flow
> In flow

Hand Auger
D Investigation Pit

D Machine Borehole

GD ID: 221316

Page 1 of 1




Council well number :
Eiellllldname i
Flimg com n
Drilling dmpﬂ '

Drilling method
Locality

Total depth drilled
NZTM

69 1520
Bore 69 - Station 1520

- J Jones Limited
-01/11/1993

f :|"'.5l'|'l
- 1816058 - 5816795

0m

2 m

Em

im

T5m

WOW W W W W Wy
L LB B B
Wk R R R R EF R

R R R R R R R AW
O R R E RS
R W O FFE R RS
L B B FF R FEEEE
B FFEFEFEFEYETE R
e . !-;I'f-'-I-I-I.I
I N R R LN N ]
ll"ttf'i_iliiill"]

R T L X
A N R NN
ol B B B BE E W W
EE I B B IR e A
W AL E E RS
W OWOE R R R WS W E
EF F B F R FFE R EE
R R FEEEEE FEE
IR
-ﬂiii#-ill-il-llll-l-i--i-]

L

R
L B L

i!illllll_"'#i""_! L
@R R R R EE & @
W E R R R R R AW S
R R RS
& EEE R R E B
I EE R EE R EE NN
L L B B B N S
L B
R RE R R R B
R R R RE R R R F W

'-tti'-rt-"l-ti'i]
LN R e B

Ililllt_il-le-lll_
dod # B EEEE R R & H
I O O
O F RS EE S
wEOEEEEEE RN
R EREFFESEEEEE
R OEE R R EE RS W
AN EEEEEE R R ]
ii—ttfiiifﬂi]
CIE I R

LA S N
TR EEE R R
lllp.-l..-l...l-i-;lj
L I B B R B e B CEE e B R
WO EEFREEEREE
O EFFFFERYTEE
IlllII-.I.’I-I-II
E R R R AW

W R m R W R R R W
A R R EE

IR RN
R A R R R R W
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RN R
L I B B R R O S O
I EE R R EEE RN
¥ R F R RN
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R B R R R A
L R

iiii-l-ll-l-l-l-li]
W e e R R R R W E AW

R R R R R W
R R R R S
IIIIII.“‘II-_I-.II
# F ¥ F F & F B B F #F & 8
R E R E S
.F F R EFEFFEFEE R
¥ FFFFFEFEYRE
SRR EREEEEE ]

EESEEEEEE SN
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AR EE R R B Ed
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Sands, Clay. Brown pumice with grean



Council well number - 6% _1809
Wall name - Bore 69 - Station 1809

Drilling company King Dnlling Company Limited
Drilling date 15/04/1996
Drilling method -
Locality 5
Total depth drilled -4 Zm
NZTM - 1816142 - 5816539
om Classified | "/
0.2m mn Sands, Gravels.

42 m

42 m



Council well number - 69 2182

'E'Jellll name

rl com
Drillmg mpany
Drilling method
Locality

Total depth drilled
NZTM

- Bore 69 - Station 2182

- King Drilling Company Limited
; ﬂﬂl.-l'!‘:ll“l

(1999

- 7.4m
- 1816258 - 5816996

0m

1m
1.2m

Clay, 5iit. Topsail

Clay, Silt. Silty clay

2m
2.2 m

Em

im Tm

o

e —
[ e T i .

ﬁlay, Sands. Sand and clay

LB EEEE R R R R RN

R @R R R R R R RS
R R R REEE @@
R R E R R R R R W
 F R F R EERE RS
B B B R BB B
LN I I
LR NN R
wEoEd R R R R
R o R R R E R A W
L N R R NN
E & @ BB R R R R R @ &
R R R R R R R @ @
W O R RO R R R R W
OE R E R EEEE RS
R R FE R R R R B
E R E R EE SRR S

Sands. Sand

Clay, SilL Silty clay

R R R R R L
LI

L ] - L3
- -
-
- L] - -
L L ]
L

d Tdm

Sands, Pumice. Coarse sand and pumice

ands, Pumice. Coarse sand and pumice with
big gravels



Council well number: 72 _10433

Well name - Bore 72 - Station 10433
Drilling company  : Barham United Welldnllers Limited
Drilling date :-
Drilling method ' -
Locality ta
Total depth drilled :3.5m
NZTM 21816140 - 5817047
0m HIHIF ! -1 1{  Soll, Clay. Top soil clay

2m

4m

Pumice, Gravels. Pumice sands and gravels

Em

Em §

4 BEm




Council well number: 72_10457

Well name - Bore 72 - Station 10437
Drilling company - Benton & Son Limited
Drilling date - 10/09/2020
Drilling method ;-
Locality ta
Total depth drilled - 11m
NZTM 1816340 : 5816803
om § == =W === Clay. Brown Clay
2m Sands, Gravels. Brown Gravely Sand

13 M Sands, Gravels. Grey Gravely Sand
5m
Bhm S White St
5.9 m 7 -
- Sands, Pumice. Brown Pumice Sand
10'm
1m 108m Sands. Brown Sand

11m



Council well number: 72_11314

Well name - Bore 72 - Station 11314
Drilling company - Benton & Son Limited
Drilling date - 231072016

Drilling method " -

Locality =

Total depth drilled - 11.2m

NZTM - 1816185 - 5816951

" III|II|II|II "

Dbm —— Coarse brown sand, fine gravel

_ ". .f.

? ':1:‘.&3:3*3:"‘

26m

ssssssssssss| Greybrownsand layers

EEEEEE RS
I E N E NN NN RN NI

g @aaaadEEEEEa

33m

sEE s R EEEEEEE
SR EEEEEEE W
FEREEEEE RN
FEEEEBREREEEE
FEEEEEEE BB
EREEEREEE RN
sAS AR BB BB
sREEEEEREE RN
TEsFEEEEEEEE
daEEEBEEEE S
ses s EEEBEENES
Em s FEEE RS EE
FEEEEEEE W
CEEEEREREE RN
sEEFEEEEEEE S
FEEEERERE RN
sEEEEEEEEEEE
AR EEEEE R
¥ sEEsEEEEEEEE
AR E RN N NERENENDN]
SEEEEEEEEE S
saEEEEREREEEE
L O B R L N IN O O N I
SR EEEEEEEE W
sEEEEEEEEEEE
FEEEEEEEE W
sESEEEEEEEEE
SRR EEREREEEN
sEs A EE BB S
fRREEREREE RN
sas s EEEEEES
SEEEEEE S
sEsEEEEEEEES
FEEEEEE @SS
sEEEEREEEEEE
FEEEEERERE RN
sEE s EE S
sEEEEERERE RN
sEEEEEEEEEES
sEEEEEREREREE
sasREEEEEEER
AR RN N NN NENDN]
A SRR R EEEEE
saEEEBEREE BN
S EE R E R EEEEE
EEEEERERE R
10 m | FEE B @@ EE S

FEEEEEEEE W
sEEEEEEEEEEE
FAEEEEE RN
sEssEEEEEEE S
XEEEEEEETRE Y
saA BB BB
fE BB EEEREEEE

1Mm H 11m _—

12m —

Green silt




Ceuncil well number: 2 33

Well name : Bore T2 - Station 28
Drilling company - Gen Hubchmeson (1584) Limfed
Drilling date - 2EOERZO0N
Drilling miethod I-
Total H‘Fﬂ:h drilbed : %? T
r m
NZTM CIB1B55E - SB1SD0E
o SR Clay lopsods & clay
e e oEen
am =
Fm
&m
16 e ::::::::::::::::::.
1998 — e
Wy Fumice Grown purmice
13T m -Z_‘ -’
Chay
15m
Him
R s SRV
5 m B ooy Tl
3 m :::::::::::'__::::::_
IEm
IEEm
e — — — — — — 2] Clay Greywadee. Firm driling clay and
== = wealhered rock
mﬂl e e
15 m
i m ____ ___:::_____—: :
33.3m Graywacke BIue grey rock Facharsed Fom
55 mn Aty all the way downi
B0 m
ESm
T m
7Sm
iTm
Ti.Tm




Council well number 72 321

Well name

Drilling com
Drilling date
Drilling method
Locality

Total depth drilled
NZTM

- Bore 72 - Station 321

2000

- King Dnlling Company Limited
9

E?m

1816458 : 5816896

&Em

im

0m
0DZm

25m

2Bm

Sit, Clay. Topsoil
Sands, Gravels Coarse sand & big gravels

A .‘.'.,:.‘. vy
g, AR gl
RO
A o

LB

Clay, Sit. Shty clay layer

ands, Pumice. Sand with pumice and small
gravels

i
R
i

L] LY
® - & #
iri\
EoE R § R W
L]

L
iR R AR W
LI

L
SN R EE e R
L] L] L
. LA 1#‘f
- I\I L
SN L L
L] EEE
S \1 -
L & & 8
- L] - -
& B E @ & B @
L]




Council well number: 72 5237

Well name

Drilling compan
Drilling da“Fﬂ Y
Drilling method
Locality

Total depth drilled
NZTM

Bore T2 - Station 5237

- Rex Brown Dnlling (2012) Limited (Ceased Trading)
- 011272010

: :‘J_"Erm
- 1814458 - 5816693
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Clay. Brown clay

Silt, White silts

Gravels, Sands. Brown gravel and sand

Pumice. Gray tight pumice
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APPENDIX B

Historical Photographs
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Date and Key Features
source

1939
Retrolens

e Stream observed running through the site (site boundary outlined in red).

1971
Retrolens

e Stream no longer visible and additional paddocks have been created.

Preliminary Geotechnical Desktop Report | 16 June 2025
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Date and Key Features
source

®  Housing being built in the south-eastern corner below the site.

®  Features from the old stream can be seen in the northern part of site (circled in blue).

Ponding identified in southern paddock (circled in blue).

Preliminary Geotechnical Desktop Report | 16 June 2025
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APPENDIX C

Waikato Regional Council Hazard Maps
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