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1 LIMITATIONS

This report has been prepared solely for the use of our client, The Bears Home Project Management
Limited, its professional advisers and the relevant Territorial Authorities in relation to the specific
project described herein. No liability is accepted in respect of its use for any other purpose or by any
other person or entity. All future owners of this property should seek professional geotechnical
advice to satisfy themselves as to its ongoing suitability for their intended use.

The opinions, recommendations and comments given in this report result from the application of
normal methods of site investigation. As factual evidence has been obtained solely from boreholes
trial pits which by their nature only provide information about a relatively small volume of subsoils,
there may be special conditions pertaining to this site which have not been disclosed by the
investigation and which have not been taken into account in the report.

If variations in the subsoils occur from those described or assumed to exist, then the matter should be
referred back to us immediately.

2 PROJECT BRIEF AND SCOPE

This report has been prepared for The Bears Home Project Management Limited in support of an
application to the Auckland Council for Resource Consent in accordance with the requirements of the
Resource Management Act 1991.

Where appropriate, this report has been completed in accordance with the recommendations of NZS
4404, Land Development and Subdivision Engineering; Auckland Council Code of Practice for Land
development and Subdivision (ACCoP), Section 2 Earthworks and Geotechnical Requirements
(version 1.6).

The scope of this report encompasses the geotechnical suitability and stability of the land having
particular focus on the Lodge complex, Clubhouse and Maintenance Shed buildings development
concepts.

Its principal objectives were to assess:
e existing geomorphological features and their effects on existing site stability; and

e the nature, bearing qualities and relative uniformity of the subsoils to the depths likely to be
affected by proposed land development works and future building loads.

Accordingly, this report is focused on the proposed Lodge complex, Clubhouse and Maintenance
Shed areas.

3 DEVELOPMENT PROPOSALS AND SITE DESCRIPTION

The McKenzie and Co Consultants Limited and Jack McKinney Architects Limited Drawings refer
(Appendix 1). A new private golf retreat is proposed to be constructed at Muriwai Downs.

The Muriwai Downs site is located approximately 5km south-west of the Waimauku township and
approximately 3km east of Muriwai Beach. The similar rural properties surround the site.

This report focuses on proposed buildings for the golf retreat project (the Lodge complex, Clubhouse,
Academy buildings and Maintenance Shed buildings), as well as the associated earthworks for these
building platforms, which are located on portions of the Muriwai downs property legally described as
Lots 1 DP 187057 and Lot 2 DP 196478.

The study area and approximate Lodge complex, Clubhouse and Maintenance Shed locations are
outlined in Figures 2 and 3, Appendix 2.
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The lodge complex is proposed to include a main lodge building, a lodge residence, a wellness
centre, a yoga centre/ meeting house, a retreat and multiple chalets and cabins. From the Jack
McKinney Architects Drawings the Lodge complex and Clubhouse will involve a variety of platforms at
various RLs with basements, partial basements, retaining walls, artificial ponds, and swimming pools.

No detailed plans have been provided to us showing the proposed Academy buildings and
Maintenance Sheds, however, based on the relatively flat contours in the areas in which these
structures are proposed, we anticipate that these will comprise a series of buildings constructed at or
near the existing grades. The Maintenance shed area will include a large, paved yard and parking
areas.

Proposed cuts and fills to form the proposed structures will be 13m and 11m respectively (McKenzie
and Co Consultants Limited, Muriwai Downs Golf Project, Proposed Earthworks. Drawings 1976-1-
215 to 1976-1-228, Revision C).

4 RELATED REPORTS

Lander Geotechnical have previously prepared a preliminary geotechnical appraisal for Muriwai
Downs (J01662 Rev A, dated 11 February 2021). Relevant recommendations from that report are
reiterated herein.

S) GEOLOGIC SETTING

5.1 Geology

There are five geological units beneath the site’ which are briefly described below. Refer Figure 4,
Appendix 2 for delineation of each unit and more comprehensive descriptions.

e Awhitu Group: Fixed dune sands; prevails over most of the Site.
o Kariotahi Group: Mobile sand dunes; confined to the western extremity of the Site.

e Nihotupu Formation (Waitakere Group): Sandstones and siltstones; isolated to small portions
of the northern and southern extremities of the Site.

e Holocene Alluvium (Tauranga Group): Alluvial deposits; prevails over the majority of the
eastern (lower lying) portion of the site.

o Waiatarua Formation (Waitakere Group): Basalt flows and pillow lava; confined to a small,
isolated area in the central - eastern region of the site.

Below the proposed Lodge complex, Clubhouse, Academy buildings and Maintenance Sheds, Awhitu
Group fixed dune sands are the prevailing geology. These generally contain weathered near-surface
clay soils overlying medium dense sands and can also contain isolated lenses of clay and organic
material at depth.

Based on the prevailing geology in the area, and their respective geologic ages, it is likely that
Nihotupu Formation siltstones and sandstones underlie the Awhitu Group, however, our boreholes of
up to 24m depth did not encounter these materials.

Holocene alluvium is anticipated to be present within gully inverts and around Lake Okaihau.

" Edbrooke, S.W. 2001 Geology of the Auckland area : scale 1:250,000 Institute of Geological &
Nuclear Sciences 1:250,000 geological map 3
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5.2  Geomorphology

Based on our geomorphic observations, the site is
characterised by a number of steeply incised gullies
between wide ridgelines which are close to flat in
areas. Slope breaks into the gully flanks are
generally sharp and are often comprised of several
small to moderately sized slip scarp features.

Some gentle and shallowly incised overland flow
channels are present on the wide flat ridgelines
before they drop off sharply at their intersection with
the main gullies. Lake Okaihau is located to the
west of the proposed Lodge complex and is
bounded by wide swaths of swampy ground
followed by steep slopes which form near vertical
bluffs (refer Inset A) as they approach the Lodge complex. The
bluff faces show evidence of slabbing (refer Inset B), generally
associated with the roots of vegetation growing on the cliffs (root
jacking). Burrows (bioturbations, refer Inset C) were also
observed to have been excavated into the soft, lightly cemented
sands forming the bluffs.

Inset A: Above: CIiff face immediately
below the proposed main Lodge residence

On several moderately steep slopes, erosional channels have
formed through the sandy substrate (refer Inset D). Furthermore,
tomos (underground hollows caused by erosional scour) are
inferred to be present underlying some of the overland flow paths
as inferred by small collapses manifesting to the surface (refer
Inset E). Noted instances are shown on Figure 01, Appendix 2.

Inset B: Above: Slabbing erosion of bluff face
Inset C: Left: Burrows excavated into bluff face

Inset D: Below Left: Collapse manifested at the
surface of a shallow overland flow path

Inset E: Below Right: Erosional scour formed on a
moderately steep slope.
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6.1 Fieldwork Programme

Our fieldwork was conducted between 12 August and 29 September 2021 and involved the drilling of
six machine boreholes, four hand auger boreholes and the supervision of the excavation of three
shallow trial pits in the positions indicated on Figure 01, Appendix 2.

Scala penetrometer testing, shear vane testing, and standard penetration testing (SPT) were
undertaken at regular intervals as appropriate for the testing and material types.

Several days following the completion of the machine borehole drilling programme, the site was re-
visited for the purpose of checking water levels in the machine boreholes under assumed equilibrium
conditions. The use of water during machine drilling precludes immediate determination of water
levels.

Detailed borehole and trial pit logs can be found within Appendix 4. A summary of borehole findings is
presented in Section 6.3.

6.2 Laboratory Testing

Laboratory samples were retrieved from machine borehole MHO1 for the purposes of further
laboratory testing.

Tests carried out included a consolidated triaxial compression test as described in ISO 17892:2018
Part 9 and a direct shear test as described in ISO 17892:2018 Part 10. The tests were undertaken on
a representative sample of cemented and uncemented sands respectively for the purposes of
obtaining angles of internal soil friction and cohesion for subsequent slope stability analyses.

All results are IANZ (International Accreditation New Zealand) endorsed and full details can be found
within Appendix 3.

6.3 Borehole Findings
6.3.1 Topsoill

Topsoil was encountered in most borehole locations up to 0.7m depth, but generally around 0.3m
depth. Topsoil was absent in some areas such as around the pond and around bluffs and was
generally less thick in areas where slopes were steeper.

6.3.2 Filling

No filling was detected at our borehole locations although minor fills (i.e., bricks and concrete) were
observed in some overland flow paths and on farm tracks. The trial pits (TP01 to TP03) were
undertaken in order to determine the material type within a shallow overland flow path within the
proposed Lodge complex area and found natural ground immediately underlying the topsoil.

6.3.3 Holocene Alluvium

Holocene alluvium (stream and lake deposits) comprising 1.2m of mullock (organic mud) and a further
1.3m of soft, saturated sand was encountered in HAO1, located within the swampy ground
surrounding Lake Okaihau. Further deposits are anticipated to be present associated with the base of
gullies and the lake.

6.3.4  Awhitu Group

Awhitu Group materials included medium dense silicious sands, overlain in less steep areas by a thin
layer of stiff cohesive soils. Awhitu Group materials extended beyond the reach of each of our test
locations which were up to 24m in depth.
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The cohesive mantle soils found in less steep areas were up to 4.2m deep but were generally less
than 2m deep. However, the cohesive materials were generally absent or minimal on steeper areas.
The soils included clays and silts with minor sand content. Where measured, undrained shear
strengths ranged from 38kPa to 172kPa. SPT ‘N’ values (blows per 300mm penetration) were
between 3 and 12 blows. The strength readings indicated that the cohesive soils were typically stiff,
with some softer and denser lenses.

The Awhitu Group sands were present underlying the topsoil, Holocene alluvium and/ or cohesive
soils where present and were present from the surface in other areas. These soils were generally
non-cohesive and uncemented. In some instances, the sands were cemented or contained lenses of
clays at depth.

SPT N-values measured were generally between 10 blows and 25 blows, consistent with a medium
dense classification.

6.3.5 Groundwater
The following table summarises the groundwater readings:

Table 1: Groundwater Readings

Borehole Borehole Depth ' 22 September 2021 4 October 2021
a ]

HAO1 3.3m 0.1m Not Measured*

HA02 5.0m 1.5m Not Measured*

HAO03 5.0m Not encountered over Not Measured*
borehole depth

HAO04 5.0m Not encountered over Not Measured*
borehole depth

Not encountered over

MHO1 24.0m Not Measured O o Ay

MHO02 15.0m Not Measured* 9.7m

MHO3 19.5m Not Measured* Not encountered over
borehole depth

MHO04 15.0m Not Measured* 2.6m

MHO05 19.5m Not Measured* 15.6m

MHO06 19.5m Not Measured* 19.5m

*Groundwater was not measured as no piezometer standpipe was installed to facilitate groundwater
readings at the measurement date
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6.4 Laboratory Test Results

A consolidated triaxial compression test (consolidated-undrained triaxial test) as described in ISO
17892:2018 Part 9 and a direct shear test (shear box test) as described in ISO 17892:2018 Part 10
were undertaken on samples collected from MHO1. The tests were undertaken on a representative
sample of cemented and uncemented sands respectively for the purposes of obtaining angles of
internal friction and cohesion (effective stress parameters) for subsequent slope stability analyses.

Table 2: Effective Stress Test Results

Sample Angle of Friction (¢@’) Cohesion (C’)

MHO1: 8.0m to 8.2m
Cemented Awhitu Group Sands 15° 204 kPa
Consolidated-Undrained Triaxial Test

MHO01: 16.3m to 17.4m
Recompacted Uncemented Awhitu Group Sands 38.5° 8 kPa
Shear Box Test

The results of the consolidated-undrained triaxial test were uncharacteristic and unconservative for
medium dense sand soils. Furthermore, cemented sands were found to be relatively uncommon in
the remainder of the borehole tests and distinct layers could not be inferred with confidence.
Therefore, the results of the consolidated-undrained triaxial test were dismissed.

Based on the shear box test results, we selected an angle of friction of 39° for modelling the medium
dense Awhitu Group sands. A cohesion value of 0 kPa was conservatively selected for analyses due
to the non-cohesive nature of the sandy soils observed (i.e., the lab results displaying cohesions in
sands may be an aberration of cementation).

7 SLOPE STABILITY

7.1 General

Significant Clubhouse and Lodge Complex buildings are proposed adjacent to steep slopes. For high
and more complex slopes, representative cross sections have been analysed via detailed computer
slope stability analysis in order to determine a safe setback distance, as outlined in Section 7.3 below.
For lower slopes, a safe setback distance has been assessed from a 1(v) in 3(h) geometric projection
from the toe of the slopes as outlined in Section 7.2 below, which is deemed to be a conservative long
term regression line.

The safe set back distance defines the building line restriction, and development encroaching over
this line towards any slope will require engineering mitigation and/ or specific foundation design to
mitigate slope instability risks. This will affect some buildings which are in reasonable proximity to
steep slopes as per Figures 09 to 12, Appendix 2.

The landform Is benign in the proposed Academy area and no geomorphic constraints were identified.

7.2 Geometric Assessments

Accordingly, a geometric assessment has been undertaken at the proposed maintenance shed
location and has found that no proposed structures are located outside of the building line restriction.
This is demonstrated on Figure 12, Appendix 2.
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Further, at northern extent of the Lodge Complex, a geometric assessment has found that portions of
some proposed buildings including a chalet, three cabins and a Lodge common room, extend beyond
the building line restriction into a specific design zone, as demonstrated on Figure 11, Appendix 2.
Further assessments should be undertaken at Building Consent stage, however, at this stage, it is
considered likely that a palisade wall system to mitigate slope instability risks will be required to allow
such structures at the locations proposed. Palisade walls are described in further detail in Section 7.3.

7.3  Computer Slope Stability Assessments

7.3.1  Methodology

A geologic section was drawn through site profiles provided by McKenzie and Co Consultants Limited
(contained within Appendix 1) for four cross sections through representative steep slopes adjacent to
the Lodge complex and the Clubhouse to facilitate a computer slope stability analysis using computer
modelling software Slide 2 for circular slips. Planar surfaces have been dismissed as a mode of
failure for the identified deep sand deposits.

The proposed cuts and fills have been modelled to reflect the proposed final landform. Surcharge
loads have also been applied to reflect anticipated (conservative) loads from the future buildings.

Three scenarios were modelled: existing groundwater conditions (long term conditions); elevated
groundwater conditions (short term transient conditions); and 1/500-year seismic conditions. For the
elevated conditions, it is assumed the groundwater level rises a nominal height of 3 metres above the
level measured in the standpipes.

For our analyses, effective stress soil parameters were selected based on the laboratory testing (refer
Section 6.4 above), and our experience and in-situ testing and for the cohesive soils are not less
conservative than soil strength parameters outlined in the ACCoP, Schedule 2E. A full table of
effective stress parameters are included on the slope stability outputs contained within Appendix 5.

The degree of stability of a slope is expressed as the factor of safety, which is the ratio of the resisting
and driving forces causing instability. Theoretical failure of a slope is possible when the factor is 1.0,
while increasing values above 1.0 indicate improving stability. Acceptable factors of safety (FoS) for
are prescribed in ACCoP Schedule 2C for residential developments as outlined below:

e Existing Conditions: 1.5
e Elevated Groundwater: 1.3
e Seismic Conditions: 1.2

7.3.2 Seismic Site Class

The depth to bedrock Nihotupu Formation (of the Waitakere Group) materials is unknown but is at
least greater than 24m. Nearby deep well boreholes recorded materials that could be interpreted as
Nihotupu Formation materials at depths varying from around 10 to 60m depth. Waitakere Group
martials also outcrop at Muriwai Beach approximately 3.5km south-west. Conservatively, a seismic
site class of Class C (shallow soil site, 1170.5:2004, Table 3.2) has been assumed as this site class
provides the highest PGA value when compared to rock and deep soil sites.

Peak Ground Acceleration (PGA) has been calculated based on formula provided in the NZGS
Earthquake Geotechnical Engineering Practice Module 1 and the NZTA Bridge Manual (SP/M/022) 3
ed. 2016 based on a 50-year working life. The following PGA factors have been selected.

e Return Period Factor (R) as per NZS1170.5:2004 Table 3.5: 1.0 (1/500yr, as
recommended by the NZGS Module 1)

e Site Response Factor (f) as per Bridge Manual Section 6.2.2: 1.33 (Site Class C)
e PGA Coefficient (Co,1000) as per Bridge Manual Table 6A.1: 0.15 (Auckland City)
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Based on the above, a PGA of 0.15g is calculated.

It is generally accepted that a seismic reduction factor of 65% may be applied because the very short
duration of the maximum acceleration. After applying the seismic reduction factor PGA is calculated
as 0.1g.

7.3.3 Results

Our slope stability analyses found that the sections analysed did not meet minimum factors of safety

for global slope stability. All but Section BB found slip circles extended into the currently proposed.
iding | ions.

A building line restriction has been placed at the ‘safe setback’ position (i.e., beyond the point at
which slip circles below the minimum factors of safety intercept ground level). Eor all buildings

remediation measures will be required to meet minimum acceptable factors of safety against slope
instability. For buildings not extending beyond the building line restriction (i.e., within the non-specific

design zone), no engineering measures are required to maintain slope stability. Building Line
Restrictions and Specific Design Zones are shown on the Figures 09 to 12, Appendix 2.

Due to the nature of the slopes (i.e., heavily vegetated in native bush), palisade pile walls were the
modelled as a method of engineering mitigation, however, other options such as soil nails may be
viable subject to constraints posed by existing vegetation on the slopes. Only palisade piles as a
concept have been modelled herein.

Further geotechnical investigation and design is required to determine design details of any required
palisade pile walls, and this is typically a matter for building consent (detailed design stage). However
indicative concept design details based on the current building positions are provided in Table 3
below. It should be noted that based on the effective retained heights of the palisade walls, ground
anchors will likely be required to provide additional support to the cantilevered piles.

The stability results outputs can be found in Appendix 5. Preliminary remediation measures required
are summarised below:

Table 3: Slope Stability Remediation Requirements

Cross Section AA’

e Building Line Restriction: 30m from steep slope break
or
o Palisade Pile Wall:
O Location: 2.0m from edge of building
O Minimum Depth: 21.1m*
0  Minimum Shear Capacity: 750 kN/m (single pile) * or 450 kN/m (2-pile array) *
0 Effective Retained Height: 10.5m*

Cross Section BB’

e Building Line Restriction: 11.5m from steep slope break

J01662 Rev A | 30 November 2021 Page | 8
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Cross Section CC’

e Building Line Restriction: 30m from steep slope break
or
e Palisade Pile Wall:
O Location: 2.0m from edge of building
0 Minimum Depth: 30.9m*
0  Minimum Shear Capacity: 1,500 kN/m (single pile) * or 900 kN/m (2-pile array) *
0 Effective Retained Height: 7.0m*

Cross Section DD’

e Building Line Restriction: 35m from steep slope break
or
e Palisade Pile Wall:
O Location: 3.0m from edge of building
0  Minimum Depth: 15.2m*
0 Minimum Shear Capacity: 750 kN/m (single pile) *
0 Effective Retained Height: nominal 7.0m*

*Values as at current building position. Where the leading edge of a building is moved towards the
building line restriction (i.e., moved away from steep slopes), palisade piles will be able to reduce in
depth and shear capacity. Buildings beyond the building line restrictions (i.e., placed within the non-
specific design zone) will not require palisade pile walls to remediate potential slope instability.

8 AUCKLAND UNITARY PLAN SECTION E.7 ASSESSMENT

The measured groundwater depths within the piezometers installed in machine boreholes on the
ridgelines (MHO01, MHO3, MHO5 and MHO06) found groundwater at a maximum of 15.6m below ground
level, which below the depths of the maximum cut levels of 13m. We therefore assess that the
proposed excavations are unlikely to extend below the natural groundwater level and there should be
no groundwater take or reduction in the groundwater level.

The proposed excavations therefore comply with E7 groundwater guidelines rules E7.6.1.6 and
E7.6.1.10.
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9 PROJECT EVALUATION AND RECOMMENDATIONS

9.1 General

A building line restriction has been imposed as a result of our slope stability analysis. Beyond the
building line restriction, within the specific design zone, engineering mitigation measures are required
in order to meet minimum acceptable factors of safety. Such measures may include the installation of
palisade pile walls, probably tied back with ground anchors. General palisade pile parameters and
recommendations are outlined in Section 7.3.3 above, however, all such parameters will be subject to
further investigation and design at detailed design stage.

Upslope of the building line restriction, within the non-specific design zone, the site should be suitable
to for the undertaking of earthworks and for the construction of the proposed buildings provided works
are undertaken in accordance with the following specific recommendations, NZS 4404, and ACCoP.
However, expansive Site Class provisions may apply where the clay mantle remains following
earthworks and benching of the building platforms. This would be a matter to confirm in the
Geotechnical Completion Report (following bulk earthworks) and/ or Building Consent(s).

In general, several buildings within the Lodge complex including the main Lodge residence, the
wellness centre, the yoga centre, a common area and several chalets and cabins as well as and the
Clubhouse will be subject to engineering remediation as a result of our slope stability analyses. The
Maintenance Shed area is contained within a non-specific design area. The Academy buildings are
located in an area with no obvious geomorphic constraints. The Maintenance Shed and Academy
buildings are therefore not anticipated to require engineering remediation to achieve acceptable
factors of safety against slope instability.

Notwithstanding, all buildings will be subject to specific investigation at Building Consent stage in
order to confirm foundation design parameters.

It is very important that we are advised if there are any significant changes to the development
philosophy following the preparation of this report.

Preliminary comments and recommendations follow:

9.2 Foundations for Buildings

9.2.1 Bearing Capacity and Settlement Potential

A geotechnical ultimate bearing capacity of 300 kPa should generally be available for all shallow strip
and pad foundations constructed on certified filling and on the natural ground.

However, where buildings extend beyond the building line restriction and into specific design zones,
engineering mitigation such as a palisade pile wall will be required in order to maintain stability. This
should not affect bearing capacity for shallow foundations that can be located behind palisade piles
walls.

Further site-specific geotechnical investigations and specific advice will be required for the building
consent(s).

9.2.2 Expansive Site Class

A phenomenon common to the plastic soils of the Awhitu Group cohesive mantle is their expansive
nature and tendency to shrink and swell, particularly with seasonal fluctuations of near surface water
contents. Expansive soils are outside the provisions of NZS 3604 (according to its definition of “good
ground”) and therefore foundations on such soils require specific design to establish appropriate
embedment depths and/ or concrete reinforcement configurations.

It is anticipated that the clayey mantle soils, where present, will be expansive in nature. Although
sands are considered non-expansive, minor quantities of some clays can exhibit influence on the
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expansivity of the soil profile and therefore the sandy soils have been assumed to be slightly
expansive in the event that minor clays are present.

The assessed. preliminary expansive site class for this site is as follows when assessed in accordance
with MBIE (Acceptable Solution and Verification Methods Amendment 19) and AS2870:2011
guidelines is as follows:

Table 4: Expansive Site Class Classifications.

Soil Type MBIE ASVM Amendment 19 AS2870:2011
Class H (high) Class H2 (High)
Clayey Mantle | Characteristic ground movement of up | Characteristic ground movement of
to 78mm 75mm
Class S (slight) Class S (slight)
Sandy Soils | Characteristic ground movement of up | Characteristic ground movement of
to 22mm 20mm

On this basis, foundation design may be carried out in accordance with NZ3604 with provision for
expansive soils as outlined in MBIE B1/AS1 if the buildings meet the simple structure definition
outlined in section 3.2.2 of that document or alternatively the buildings may be designed in
accordance with AS2870:2011 provided they are designed to the recommendations above on
expansive site class and characteristic ground movement.

For expansive soils, if on-grade floor slab construction takes place during a long dry summer,
exposed building platform soils may dry out and become highly desiccated. Over time the rehydration
of the soils below the floor slab can cause swelling and floor slab uplift. Floor slab uplift can cause
distress on brittle building elements where cracks are more apparent. It may also rack upper storeys
and/ or rooflines if non-load bearing ground floor walls are lifted and act as struts. It is prudent to
place hardfill immediately upon complete of subgrade trimming, followed by thorough soaking of the
hardfill prior to concrete placement (e.g., for slab on-grade construction), all of which can help to limit
the problem.

This preliminary expansive site class may be re-assessed during building consent / detailed design
following laboratory shrink-swell testing as recommended by MBIE for each of the proposed
development areas.

9.2.3 Strength Reduction Factor

As required by Section B1/VM4 of the New Zealand Building Code Handbook, a strength reduction
factor of 0.50 or 0.80 must be applied to all recommended geotechnical ultimate soil capacity in
conjunction with their use in factored design load cases for static and earthquake overload conditions
respectively.

9.3 Retaining Structures
9.3.1 Palisade Walls

Where buildings are proposed to encroach over the building line restriction and into the specific
design zone, engineering intervention such as palisade pile walls (in ground retaining walls) or other
engineered solution to mitigate the risk of slope instability are required. This is required so that
minimum factors of safety prescribed by council ACCoP Schedule 2C for residential developments
are achieved at the building platform locations, and immediate amenity / yard areas.
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Palisade pile walls consist of a line of bored and concreted steel piles spaced at 3 times the pile
diameter to facilitate soil arching between piles.

Effective retained heights, shear capacity and embedment depths will vary with along the wall
breadth. Piles are designed in detail for specific ground conditions and as such they require targeted
specific investigation and design. Where there is flexibility for buildings to be moved away from the
crest of the steep slopes, palisade pile walls may also then be moved which will reduce their size. If
building can be moved sufficiently so as not to encroach over the building line restriction, then
palisade walls could be eliminated altogether.

Based on the current concept, preliminary minimum pile embedment depths, shear capacities and
effective retained heights are outlined in Table 3, Section 7.3.3, above, assuming a palisade pile wall
nominally located 2m to 3m beyond the buildings. Preliminary soil parameters for lateral load design
are presented in Section 9.3.2.

Palisade pile design parameters should be confirmed at detailed design stage by a structural engineer
and will be subject to further specific investigations dependent on final building proposals. Detailed
design from a geotechnical viewpoint should include modelling via WALLAP computer analysis
provide shear force, bending moment and defection distribution, plus ground anchor loads if required,
and is an iterative process between the geotechnical and structural engineers.

Due to the presence of variable strength sands and groundwater as depth (which may lead to sand
collapse and pile necking) it is likely that palisade piles will require some form of temporary casing
during construction.

9.3.2 Basements, Pools and Retaining Walls

Lateral soil loads parameters will need to be established as part of further site-specific site
investigations during the detailed design / building consent phases for basements, pools and retaining
walls.

Generally speaking, the designer would need to decide whether active (Ka) or at rest (Ko) conditions
are relevant and will also need to accommodate back slope surcharges and toe slopes. For any
basement walls we recommend Ko design. All walls should be drained and backfilled to within 0.3m of
full height with lightly tamped, free draining granular material such as SGC 50/14. Alternatively, a
proprietary strip drain may be used. Toe drainage should be connected into an approved stormwater
disposal system. Any waterproofing details should be specified by the building designer.

Although no near surface groundwater was measured, it is normal be ensured that pool design
includes a pressure relief valve to release groundwater pressures.

A maximum grade of 1(v) in 1(h) or angle of 45° for cuts up to 1.5m deep or 1(v) in 2(h) or angle of
22.5° for cuts exceeding 1.5m deep should be used for any temporary cut batters and will be subject
to engineering observation. The cut face should be left exposed for as minimal time as possible to
reduce the risk of cut face failure (or erosion / runnelling of sands), especially in winter months and
during periods of heavy rainfall. Protection from the elements can be achieved by covering exposed
batters with heavy duty PVC plastic sheeting.

9.3.3 Permanent Batters

For permanent cut and fill batters of up to 2m high, batter angles of up to 1 (v) in 2 (h) should be
acceptable, provided they are planted out and a suitable ground cover is provided to prevent erosion
of the sands.

In this regard, following trimming of the batter slopes, they should immediately be topsoiled or hydro-
seeded and covered with enkamat (or other approved erosion control matting) and vegetated.
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Wherever practicable slopes and permanent batters should be densely planted with suitable
vegetation. The roots of the vegetation should aid in reducing the effects of gradual gravitational soil
creep and should also reduce erosional scour from water runoff.

9.4 Roading and Pavements

9.4.1 Subgrade CBR Values

No significant problems are anticipated in relation to road and pavement construction. Following
earthworks and subgrade trimming, minimum CBR’s of between 2% and 4% are anticipated.

However, it appears that a significant proportion of the roading will be placed in either cut or filled
ground and we therefore recommend that a programme of penetration resistance testing is carried out
when the roads and pavement areas are being formed to their final levels to confirm actual CBR
values.

9.4.2 Construction

Exposed subgrade soils, particularly sands, can be subject to degradation, erosion and/ or loosening
when exposed to trafficking and weather. It would therefore be prudent to leave roads and pavement
areas 200mm to 300mm high of the final subgrade level with trimming to the final grade being
undertaken only immediately prior to the placement of the basecourse materials.

Furthermore, we consider it would be prudent for machinery movements to be confined to designated
haul roads where possible to limit potential issues with subgrade degradation.

9.5 Service Trenches

Sandy soils can be dispersive and prone to piping and internal erosion under sufficient water head /
velocities. Generally, on this site, groundwater is deep and should be outside of the zone through
which any trenching operations are undertaken, however, perched groundwater and overland flow
may result in erosional scour, particularly in the shallow gully/overland flow features, where tomos
have been inferred to have manifested, and in areas of moderate slope to steep slopes (i.e., in excess
of 1(v) in 4(h), where erosional channels already have manifested.

Thus, a high standard of trench backfill compaction is essential and where possible the pipe bedding
in all trenches should contain a Novaflo drain coil to provide a preferential channel for groundwater.

The drain laying contractor must be made aware of these requirements and of the need to contact us
when trench backfilling is to take place. We recommend a condition is made for geotechnical plan
review in this regard once drainage such plans are available.

On this site, groundwater was at significant depth in the Lodge complex and Clubhouse locations, and
it is not anticipated that trench excavations will be unduly troublesome on account of groundwater.
Appropriate trench support methods or battering / benching to stable angles / benching is prescribed
by NZ legislation.

9.6 Earthworks Operations
9.6.1 Earthworks Methodologies

The bulk earthworks for this development will include cuts of up to 13m and fills of up to 11m, likely
underfill drainage where low lying areas are to be infilled and the construction of road subgrades and
building platforms. Total cut and fill volumes are 440,000m?® and 329,000m? respectively (McKenzie
and Co Consultants Limited, Muriwai Downs Golf Project, Proposed Earthworks. Drawings 1976-1-
215 to 1976-1-228, Revision C).

Earthworks in Awhitu Group geology are anticipated to comprise mainly sands and should be
relatively straightforward to execute using conventional prime earthmoving machines.
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The issues of subgrade disturbance and degradation are discussed in Section 9.4.2 above.
9.6.2 Stripping Operations

Within areas of the development affected by earthworks, all topsoil and vegetation should be cleared.
All stripping operations should be inspected by us to confirm competent soils have been exposed
prior to any placements of fills or topsoil.

Stripping operations should be planned to extend well beyond working areas to avoid peripheral
contamination. Stockpiles of topsoil and unsuitable materials should be sited well clear of the works
on suitable areas of natural ground and away from slopes exceeding 1(v) in 4(h).

9.6.3 Benching of Slopes

All benching of slopes prior to the placement and compaction of filling should be carried out in
accordance with the normal requirements of NZS 4431 and related documents to ensure that the
filling placed is keyed into the underlying natural ground. This would involve the cutting of benches
approximately the width of a bulldozer, with a slight reverse gradient back into the slope. The
optimum depth of each bench is best confirmed by careful Engineering inspections during
construction.

9.6.4 Material Suitability

In the area we expect that the Awhitu Group sands on site should generally be suitable as borrow
materials.

If imported filling is to be used in conjunction with the in-situ materials, it is essential that a suitably
qualified and experienced geotechnical engineer considers the source or sources and determines its
suitability for inclusion in the earthworks on the basis of observation, investigation and testing as
considered necessary.

9.6.5 Underfill Drains

Although no significant groundwater was encountered in the proposed Lodge area, there is a shallow
gully in the northern portion of the Lodge complex of the where flows may occur from time to time.
This area also shows small collapses manifesting to the surface inferred to be tomos and is shown on
Figure 01, Appendix 2 and discussed in Section 5.2. Therefore, where such gullies are proposed to
be filled, perforated underfill drains should be installed in narrow trenches cut into competent strata in
order to maintain the existing preferential pathways.

Drains should generally consist of heavy grade novacoil pipes bedded in an approved drainage
aggregate such as SAP50 and fully wrapped in a suitable non-woven geotextile to prevent the ingress
of silt / piping erosion. These should be laid a minimum of 2m below final ground level to avoid conflict
with future shallow building foundations.

Requirement for underfill drainage along with guidance as to their composition and alignments will be
confirmed. Final details of underfill should be provided by a suitably qualified and experienced
geotechnical engineer on site following stripping of the subgrade and will be dependent on the
presence of groundwater seepage and the specific development proposals in the location of any drain
deemed to be necessary.

All groundwater from subsoil drains should be collected by means of sealed pipes and discharged
either into the into properly designed outfall structures. All subsoil drains and associated discharge
points should be carefully recorded on as-built plans by a Registered Surveyor.

9.6.6  Fill Compaction

Compaction of sands should be undertaken in layers not exceeding 200mm in thickness via vibratory
compaction machinery. If required, application of water to each fill lift may be required to achieve
maximum dry density.
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Laboratory or plateau testing should be undertaken prior to the commencement of bulk earthworks to
establish specific compaction control criteria, but at this stage it is envisaged that earthworks control
will be in terms of 95% of the maximum dry density within the appropriate water content range for the
general subdivisional work. However, air voids/shear strength criteria could also have some
relevance where clay materials are available.

During the filling, regular density testing/ clegg hammer impact testing should be undertaken for
quality assurance.

9.7 On-Site Stormwater and Wastewater Disposal
9.7.1  On-Site Stormwater Disposal

The control of stormwater is gssential to minimise the risk of slope failures and/ or erosional scour.
Water runoff from the driveway and any other impermeable surfaces should not be discharged in a
concentrated and uncontrolled fashion. Permanent diversion channels and bunds should be installed
to prevent stormwater runoff onto any slopes and discharged appropriately.

All drains on either side of the road should be concrete lined subject to civil design recommendations.
Durable rock rip rap should be installed in any cut off drains to reduce flow velocity.

Based on the sandy soils present at the site, good stormwater soakage is anticipated. However, site
specific stormwater soakage testing should be undertaken at building consent stage. Soak pits, if
permitted by Council, may need to be located or deepened such that they avoid any relatively low
permeability clay mantles that may be present overlying the sands. Disposal into soak pits should be
avoided within the specific design zone (i.e., in close proximity to steep slopes).

9.7.2 On-Site Effluent Disposal

Based on visual tactile assessments of soil types, we have classified the soils Category 3 (good
drainage) based on Table 5.1 of TP 58.

We consider it would be appropriate to construct wastewater fields outside of specific design zones
and away from slopes exceeding 1(v) in 4(h). Due regard should be made to any overland flow paths
in locating effluent fields and effluent fields are recommended to be placed upslope of any on-site
discharge point for stormwater (see Section 9.7.1). Dependant on the effluent disposal method
proposed, additional topsoil may need to be placed in the effluent fields to meet minimum
requirements set out by TP58, as our site investigation found that some areas were relatively bare of
topsoil. This is a building consent issue and can be investigated further once effluent disposal areas
are defined.

In line with the requirements of TP58, wastewater disposal fields must be located at least 3m from the
building platforms. Groundwater was located at significant depths in the proposed building areas and
therefore, groundwater should meet the 1500mm to 600mm separation distance for groundwater as
per Table 5.2.

The final placement and design of on-site effluent disposal is a building consent issue.

10 PLAN REVIEW AND FURTHER WORK

Further specific targeted investigation will be required commensurate with final plans and building
proposals for the design of palisade pile walls where proposed buildings extend beyond the building
line restrictions outlined in Figures 9, 10 and 11, Appendix 2. A WALLAP analysis is recommended for
the development of the palisade wall design to optimise moment and shear force distributions for sail
to structure interaction.
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We recommend a suitably qualified and experienced geotechnical engineer is involved in the plan
review of the final working drawings and ultimately the construction process is recommended so that
any geotechnical problems can be highlighted and specifically to ensure that palisade wall
construction finds substrata consistent with the design assumptions.

For and On Behalf of Lander Geotechnical Consultants Limited

Prepared By: Reviewed/ Authorised By:
e
ij" renrt /i%/ M
J. Lam S.G. Lander
Engineering Geologist Principal Geotechnical Engineer

MIPENZ CPEng, IntPE(NZ)
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LANDER GEOTECHNICAL CONSULTANTS LIMITED
DRAWINGS
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LABORATORY TEST RESULTS




Page 1 of 11

O ceotechNics

Our Ref: 1100938.0000/Repl
Customer Ref: J01662
20 October 2021
Lander Geotechnical Consultants Limited
PO Box 97385
Auckland 2241

Attention: Jasmine Lam

Dear Jasmine

Muriwai Downs Golf Project

Laboratory Test Report

Customer’s Instructions

We were instructed to perform triaxial and direct shear tests on the samples received.

Sampling Procedure

Samples have been tested as received from the customer.

Sample Location Plan

Not applicable.

Samples

Two core samples and two bag samples were received. The samples were labelled with reference
numbers.

Date of Sample Receipt
17/08/2021

Test Method(s)

ISO 17892:2018 Part 9 - Consolidated triaxial compression tests on water saturated soils
ISO 17892:2018 Part 10 - Direct shear tests

NZS 4402: 1986 Test 2.1 - Water Content

Material Description

Descriptions are provided in the attached presentation pages.

Test Results

Test results are attached.

Test Remarks

Test remarks are included in the presentation pages.

1 Hill Street, Onehunga, Auckland | PO Box 13171, Onehunga, Auckland 1643
p +64 9 356 3510 | enquiry@geotechnics.co.nz | www.geotechnics.co.nz



Our Ref: 1100938.0000/Rep1

General Remarks

Page 2 of 11

Samples not destroyed during testing, will be retained for one month from the date of this report

before being discarded.

Descriptions are enclosed for your information, are not covered under the IANZ endorsement of this

report.

This report has been prepared for the benefit of Lander Geotechnical Consultants Limited, with
respect to the particular brief given to us and it cannot be relied upon in other contexts or for any
other purpose without our prior review and agreement.

Please reproduce this report in full when transmitting to others or including in internal reports.

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the

bottom of the letterhead page.

GEOTECHNICS LTD

Report prepared by:

Cameron Tier
Triaxial Laboratory Technician

Report checked by:

Helen Wang
Triaxial Laboratory Manager
Approved Signatory

20-Oct-21

Authorised for Geotechnics by:

Steven Anderson
Project Director
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GEOTECHNICS LTD

Muriwai Downs Golf Project - Laboratory Test Report

Lander Geotechnical Consultants Limited

20 October 2021

Our Ref: 1100938.0000/Repl

Customer Ref: J01662



Our Ref: 1100938.0000/Rep1 Page 3 of 11
1 Hill Street
Onehunga Geotechnics Project ID:  1100938.0000
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: J01662
GEOTECHNICS 0. +64 9 356 3510
Site/Location: Muriwai Downs - Gold Project - Muriwai Location ID: MHO01
Sample Ref.: S4 Depth: 16.3-17.4 (m)
Test method used: 1SO 17892-10:2018 Part 10 Direct shear tests
NZS 4402:1986 Test 2.1 Determination of Water Content
SHEARBOX TEST
SHEAR STRESS VS NORMAL STRESS
500
400 /
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< 300 Vd
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(%] /
100 . /
*
7’
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e
o
0
0 100 200 300 400 500 600 700 800 900 1000
Normal Stress (kPa)
General Sample Parameters
Specimen 1 Specimen 2 Specimen 3
Sample Thickness: 20.95 mm 21.00 mm 20.99 mm
Sample Width: 59.88 mm 59.88 mm 59.88 mm
Initial Water Content: 29.6 % 29.6 % 29.6 %
Initial Bulk Density: 1.84 t/m3 1.84 t/m3 1.84 t/m3
Initial Dry Density: 1.42 t/m3 1.42 t/m3 1.42 t/m3
Final Water Content: 28.1 % 26.7 % 25.3 %
Test Results
Consolidation Stage Peak Strength
Normal Stress (kPa) Sample Height after Consolidation Horizontal Peak Shear Test Speed
(mm) Displacement (mm) Stress (kPa) (mm/min)
Specimen 1 141 20.27 6.54 114.62 0.12
Specimen 2 280 19.73 8.90 235.94 0.12
Specimen 3 561 19.19 7.44 448.46 0.12
Peak Strength
Angle of Frictional Resistance: o= 38.5 °
Cohesion: C'= 8 kPa
Linear Regression Coefficient: r= 0.999
Sample History: Each specimen was remoulded at natural water content to the target bulk density of 1.835 t/m3 (18 kN/m?).
The test was performed on whole soil.
Soil description: SAND, with trace of silt, loose (disturbed), brown.
Test Remarks: The test was performed in a shear box apparatus, and tested submerged.
Failure for each specimen was determined by either the peak shear stress or the horizontal deformation at around 15% shearbox length.
Shear strength parameters have been derived by using a linear regression fitting method.
Approved Signatory: Date: 19/10/2021

Geotechnics Ltd
1SO 17892-10:2018 Part 10 Direct shear tests

Page 1of 4
Version 1.0 - 18 October 2019
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1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
e ttwmre s New Zealand Customer Project ID: J01662
p. +64 9 356 3510
Site/Location: Muriwai Downs - Gold Project - Muriwali Location ID: MHO01
Sample Ref.: S4 Depth: 16.3-17.4 (m)

Test method used:  1SO 17892-10:2018 Part 10 Direct shear tests
NZS 4402:1986 Test 2.1 Determination of Water Content

SPECIMEN 1 GRAPHS
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—~x— Shear Stress — — = Sample Thickness
Approved Signatory: Date: 19/10/2021
Geotechnics Ltd Page 2 of 4
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Our Ref: 1100938.0000/Rep1 Page 5 of 11
1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
Searomms New Zealand Customer Project ID: J01662
p. +64 9 356 3510
Site/Location: Muriwai Downs - Gold Project - Muriwali Location ID: MHO01
Sample Ref.: S4 Depth: 16.3-17.4 (m)
Test method used:  1SO 17892-10:2018 Part 10 Direct shear tests
NZS 4402:1986 Test 2.1 Determination of Water Content
SPECIMEN 2 GRAPHS
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SHEAR STRESS VS LINEAR DISPLACEMENT
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Approved Signatory: Date: 19/10/2021
Geotechnics Ltd Page 3 of 4

1SO 17892-10:2018 Part 10 Direct shear tests

Version 1.0 - 18 October 2019
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1SO 17892-10:2018 Part 10 Direct shear tests

1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
S o < New Zealand Customer Project ID: J01662
p. +64 9 356 3510
Site/Location: Muriwai Downs - Gold Project - Muriwai Location ID: MHO01
Sample Ref.: S4 Depth: 16.3-17.4 (m)
Test method used:  1SO 17892-10:2018 Part 10 Direct shear tests
NZS 4402:1986 Test 2.1 Determination of Water Content
SPECIMEN 3 GRAPHS
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Approved Signatory: Date: 19/10/2021
Geotechnics Ltd Page 4 of 4

Version 1.0 - 18 October 2019



Our Ref: 1100938.0000/Rep1

Page 7 of 11

ISO 17892-9:2018 Part 9 Isotropic eonsolidated-undrained triaxial compression test on water saturated soils (CiU)
NZS 4402:1986 Test 2.1 Determination of Water Content

Test method used:

1 Hill Street
Onehunga Geoteehnies Projeet ID: 1100938.0000
Auckland QESTLab Werk Order ID:
New Zealand Custemer Project ID: 101662
GEOTECHNICS p. +64 9 356 3510
Site: Muriwai Dewns - Golf Project - Muriwai Location ID: -
Sample Ref.: S2 Depth: 8.0-82 (m)

CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST (MULTI-STAGE)

MOHR CIRCLES OF TOTAL AND EFFECTIVE STRESSES
600 ; .

Soil description: SAND, with minor silt, tightly packed, orangey brown with light grey and black.

Test Speed:
Test Remarks:

0.007-0.018  (mm/min)
The sample was saturated by increments of cell pressure and back pressure.
It was drained from radial boundary and both ends in the consolidation stages.

regression fitting method.

| / - |
400 ; ‘
g |
X i
§ 300 i
% \ \
g / \\
(-]
& 200 7 / \\ \
/ A\
0 :
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Normal Stress (kPa)
—— Effective Stress Total Stress
General Sample Parameters
Initial Sample Height: 125.06 mm Initial Water Content: 40.1 %
Initial Sample Diameter: 61.71 mm Initial Bulk Density: 1.51 t/m3
Initial B Value: 4 % Initial Dry Density: 1.08 t/m?3
B Value befere Consolidation: 96 % Final Water Content: 50.8 %
Test Results
At the End of Consolidation Stage Failure Values Failure Mode & Photo
Effective Stress Baek Velumetrie Deviator Stress | Vertical | Effective Stress Corrections (kPa) Planar / Plastic
Horizontal | Vertical |Pressure| Strain | Rate (o' - on) Strain | Vertical |Horizontal| Membrane | Filter P
on'(kPa) [o.'(kPa)| (kPa) | (%) | (%/hr) (kPa) g(%) [o/(kPa)| on'(kPa) | (Ac)m | (Ac)n
Stage 1 70 71 400 0.88 0.00 569.38 0.50 589.08 19.70 0.15 1.02
Stage 2 140 141 400 0.46 0.00 648.35 0.38 732.05 83.70 0.11 0.78
Stage 3 280 281 400 0.42 0.00 719.24 0.69 842.64 123.40 0.20 141
Total Effective
Angle of Frictional Resistance: = 5 == 25 °
Cohesion: = 204  kPa e'= 172 kPa
Linear Regression Coefficient: = 0.973 r= 0997
Sample History: Undisturbed eore trimmed at natural water content.

Failure for each stage was determined by the maximum Deviator stress. Strength parameters have been derived by using a linear

Approved Signatory:  “f Date: 30/09/2021
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1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: J01662
GEOTECHNICS p. +64 9 356 3510
Site: Muriwai Downs - Golf Project - Muriwai Location ID: --
Sample Ref.: S2 Depth: 8.0-8.2 (m)
Test method used: ISO 17892-9:2018 Part 9 Isotropic consolidated-undrained triaxial compression test on water saturated soils (CIU)
NZS 4402:1986 Test 2.1 Determination of Water Content
GRAPHS
STRESS PATH
500
400
s i )
i~ 300 1
0 i
g |
n
3
2 200
[0}
100
0 1
0 100 200 300 400 500 600 700 800 900
Effective Normal Stress (kPa)
Stage 1w Stage 2 essmStage 3
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Our Ref: 1100938.0000/Rep1 Page 9 of 11
1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: J01662
GEOTECHNICS p. +64 9 356 3510
Site: Muriwai Downs - Golf Project - Muriwai Location ID: --
Sample Ref.: S2 Depth: 8.0-8.2 (m)

Test method used:

ISO 17892-9:2018 Part 9 Isotropic consolidated-undrained triaxial compression test on water saturated soils (CIU)
NZS 4402:1986 Test 2.1 Determination of Water Content

STAGE 1 GRAPHS
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| —x— Deviator Stress ~ — +— — Stress Ratio
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1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: J01662
GEOTECHNICS p. +64 9 356 3510
Site: Muriwai Downs - Golf Project - Muriwai Location ID: --
Sample Ref.: S2 Depth: 8.0-8.2 (m)
Test method used: ISO 17892-9:2018 Part 9 Isotropic consolidated-undrained triaxial compression test on water saturated soils (CIU)
NZS 4402:1986 Test 2.1 Determination of Water Content
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Our Ref: 1100938.0000/Rep1
1 Hill Street
Onehunga Geotechnics Project ID: 1100938.0000
Auckland QESTLab Work Order ID:
New Zealand Customer Project ID: J01662
GEOTECHNICS p. +64 9 356 3510
Site: Muriwai Downs - Golf Project - Muriwai Location ID: --
Sample Ref.: S2 Depth: 8.0-8.2 (m)

Test method used:

ISO 17892-9:2018 Part 9 Isotropic consolidated-undrained triaxial compression test on water saturated soils (CIU)
NZS 4402:1986 Test 2.1 Determination of Water Content
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Client : THE BEARS HOME PROJECT

Machine Borehole No. MH 01
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 3
) Vane Head{Logged By] Processor | start Date: 12.08.21
Job Number: J01662 2007 JL PL Finish Date: 12,08.21
— ° —_
> l =l o he] %) -
2| Borehole mN mE Ground R.L. 84.75m 3 9 £ S <| o2 32,
- . . ) g =] 3 2 = =S
S Location:| pescription: Refer to site plan Orientation: __vertical 13 §=9 s| 5| |88 a ?, 36
E A sHE2d g2l 588| &8
o CORE DESCRIPTION 2| g& DEFECTS SHE ] & nade| >
—
TOPSOIL ﬁ_ = [
i k_ 8
E W Lockable tob = L E
L silty CLAY with minor fine sand, brown streaked orange. Very .u".;" - TS o
| stiff, moist, high plasticity, moderately sensitive = = fam 0.5 4+l &
I ==L =l |7 <=
- becoming orange - = = . -l 1 F o
L —— Bentonite——#—| | o
28 [ ~
i 1 138/46 - 3.0
| sandy CLAY, black speckled orange. Very stiff, moist, - . SPT
| medium to high plasticity, with trace coarse sand to fine SNE = at
| gravel sized basaltic sub angular clast inclusions g "\ (% 1'5:;/15'?75"1
= i h N=12
| silty CLAY with minor fine sand, orange. Very stiff, moist, high R H\
. plasticity . \_\
- B ‘\_.
_clayey fine SAND, black speckled orange. Medium dense, L= > 5 | Piezometer screened with Iil Q ™
|_ moist, low to no plasticity, with trace ironsand, with trace L sand backfill from 1.5m to .\ 52
|_ brown organic streaks, with occasional fine gravel sized - 24.0m E \
| cemented sand clast inclusions Sy i .\
i b 5.0 ' :\‘s yTP
| fine quartz SAND, brown and yellow/orange streaked. e, F LN SPT at
|_ Medium dense, moist, no plasticity i " E (- 3.0-3.45m
. ~ . : o .0-3.
B iy BNE &) 2/3/3
N R o L N N=6
- . . =35 \
o |- becoming banded white and orange/brown = A
3 - N
or s N
Z | == 4.0 - N ~
cl- L . \ ©
2 L
<t o - §
_..becoming dense =45 \\g
» o L I Sample 1 SPT at
= - . ‘\\'_ E Disturbed 4.5-4.95m
= = L s : ) 4.3-5.1m 4/4/4
- = - N=8
= =50 ; :-:
L—becoming banded black, white, orange and brown, with = \\\
— occasional cemented clast inclusions, with occasional thinly i e I \
==laminated cemented bands * . =55 I l\ ©
— at 5.5m, with very thin bed of cemented sand . o I k.\ c©
i B . &
o == 6.0 I L\-'
i - F LN SPT at
- - j § e 6.0-6.45m
— B b n 4/6/4
- i i :\‘\ N=10
o . ™65 R .\
- 7.0 - Q S
.. becoming white, with interbedded brown clayey fine quartz . A '\
—sand PR -
==becoming black and brown speckled pink/orange, without 75 Q
~interbedded clayey fine quartz sand T g SPT at
[ S - E 7.5-7.95m
B il g "\ %) 5/7/9
* L aE N=16
[ = 8.0 = N " —r—
Comments: Drilling Fluid: | Topsoil MSand """ "Bandstone[* * ® * Ipiytonic [+ + +
No groundwater measured water ) f{/ LRI e e e
‘ Eill “/|Gravel e Piltstone 2 lz 1z 2 INo Core
il e
LANDER Checked: |cClay ~—"—"=[Organic |, ... Jimestone i
geotechnical - "
- Driller: Pro-Dril Rig:  Tractor M Silt i ; 4 5 [Pumice b & 4 4 olcanic : : :




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 01
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 2 of 3
) Vane Head:|Logged By:|Processor :| gtart Date:  12.08.21
Job Number: J01662 2007 n PL Finish Date: 12 08.21
- ° —
> l 5 | O o o (7] -~
Z| Borehole mN mE Ground R.L.  84.75m % 3 % o 2 < 2 5% - %'_
- . . . . 9] gl > & 2 = >
€| Location: | pescription: Refer to site plan Orientation: __vertical 13 E|= 3§ S| a 35 a ?; %
S = Rl @0 S = e c
£ 5| €2 32 S| 8[| 88| s53°
2] CORE DESCRIPTION 21 8&= DEFECTS o z & » -
—
|_ cemented fine SAND, white, orange and brown streaked. e I L © Sample 2
| Dense, moist, no plasticity, with occasional laminated to very B 3 \ o Disturbed
_ thin beds of cemented black sand . i E E 8.0-8.2m
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(0]
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: B s \
L [ NE
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L L NN n 5/6/8
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L. Dense, moist, no plasticity L - N
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i u N -
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- = g \’. %) 5/7/9
- - L N N=16
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= yellow/orange - " Q
— = LN
- - B \_.
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i 5 o .0-15.45m
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i E - N n 5/8/10
N N=18
- o= 15.5 LN
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- L N
r [ N 3
i 16.0 - N e
Comments: Drilling Fluid:| Topsoil m Sand % '.Sandstonet * @ % | putonic |+ ++
No groundwater measured water . L QPO 4
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Client : THE BEARS HOME PROJECT Machine Borehole No. MH 01
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 3 of 3
) Vane Head:|Logged By:|Processor :| start Date: 12.08.21
Job Number: J01662 2007 JL PL Finish Date: 12.08.21
= © —
2| Borehole |-MN I mE Ground R.L. 84.75m S5 _g o 2| - ° E*% = >
&| Location: e : S EE R R azk
g 10N- 1 Description: Refer to site plan Orientation: __vertical = g =2 § E %J_ g a % = %
= S Rl @0 - c
2 5| 8¢ 3o 8|S E T8 g3
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F L i N : - SPT at
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Z Y =
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|_ beds of fine sandy CLAY, brown. Stiff to very stiff, moist, L LN
| medium to high plasticity - L N o
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F g N
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i L - SPT at
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r A N
= ] o L N
ik - LN
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¥ . o
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— I| - " \-\"
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L o LN SPT at
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Comments: Drilling Fluid:| Topsoil m Sand % '.Sandstonet * @ % | putonic |+ ++
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Client : THE BEARS HOME PROJECT
. _ MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT

Machine Borehole No. MH 02

Sheet 1 of 2

Vane Head]Logged By Processor :

Start Date: 22.09.21

Job Number: J01662 JL AH Finish Date: 22,0921
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t DFCFOD W a1
‘ water Fill "{//.-' Gravel :':-:':-:,-:': Siltstone |2 .2 1z 2 No Core
il e
LANDE ﬂ Checked: |cClay ~—"—"=[Organic |, ... Jimestone i
geotechnical - - W
J Driller: Pro-Drill Rig: Tractor PL Silt " i W § Pumice oo olcanic : : :




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 02
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 2 of 2
- Vane Head]Logged By] Processor |  start Date: 22.09.21
Job Number: J01662 JL AH Finish Date: 22 09 21
- el —
mN l mE Ground R.L. gy 24 = 22 =
g Borehole E ﬁé olg| s83| =&
g Location:| pescription: Refer to site plan Orientation: __vertical 3 §=4 5| 5| =8 a os5
= ] SN 29 3 S % 2 c
5 el 22 A 3| E| S88| s3°
& CORE DESCRIPTION HES DEFECTS SHE ] & el B
e T
n : AN
- F N @
i = 8.5 N 2| 2
- o N F
F N - N
i N . Q
i = 9.0 L NI
L. = .\ SPT at
i B j .\.' = 9.0-9.45m
- = i \ o 7/10/12
i = F N n N=22
== becoming dark orange, with limonite staining, minor =0 5 i I\
.- hardening = Groundwater level as h&t
=" = measured on 4/10/21: 9.7m H 3
it = 10.0 : :\\:: S
e - - N
== becoming black specked grey/yellow, with occasional dark == 10.5 ¥ ‘\
- orange bands - NE SPT at
- - - [N iy 10.5-10.95m
i - L INJ- ) 6/7/10
- I~ e N=17
- == 11.0 . \
af [ NG
3L i - N
of B ; E
=} [« .
E -'- :'11.5 L \: 8
<}l A - §
- - N
= =120 - N
= B i Q - SPT at
L C i .,_\ o 12.0-12.45m
e B LN « 6/7/11
= =125 . E N=18
N - L
v - K Q
= With very thin grey/brown organic stained band =130 ‘w\ —
[ = AN ©
il - LN
- ==13.5 "\
[ = - N SPT at
- o L N E 3.5-13.95m
L = i k-\ n 711114
i - N N=25
- 14.0 LKL
T B i k
i . - N
o m=14.5 R \ o]
L i . § o
. - - N
[ L. f \
15.0 h
| EOMB at 15.0m. Target Depth. - SPT at
o - E 5.0-15.45m
- I~ n 10/13/17
- B N=30
- =155
” 16,0 - — ——
Comments: Drilling Fluid: {Topsoil MSand . "$andstone [* * * * |piutonic [ ++ +
PO L
‘ water Fill K, /.-'Gravel :':':':':':"_\': Siltstone 2 2 2 |No Core
LANDER Checked: | Clay _‘:‘:‘:‘Organic i:w“‘ imestone oLy
neatachnical - g
= Driller: Pro-Drill Rig: Tractor PL Silt i i i § Pumice 664 olcanic : : :
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Client : THE BEARS HOME PROJECT Machine Borehole No. MH 03
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 3
) Vane Head{Logged By] Processor :| stgrt Date: 24.09.21
Job Number: J01662 JL AH Finish Date: 24,09.21
- © —
> I S| o T .0 —
Z| Borehole mN mE Ground R.L. % 3 % 9 2 < g g% -~ ?'_
I o ) 3] g S| 3 L2 25
S Location:| pescription: Refer to site plan Orientation: __vertical 3 §=9 s| 5| |88 a ?, 36
: A sYEY 5|2 588 &8
» CORE DESCRIPTION 2l 8 g DEFECTS oo E & n -+ >0
—
| TOPSOIL ﬁ_ - | °
L -  F] 2
\E o Lockable tob = L E
L. silty CLAY with trace fine sand, orange/brown. Stiff, moist, -u"-;' = e o
== medium to high plasticity - =05 : .: =
: E :""’ : o :‘ ': o
i Bentonite—s—| [ =
| silty fine SAND, orange. Medium dense, moist, no plasticity & % #1 = L
= [l 1.0 i
™ B e willy
i pel e -l [
- et o H
= DECOMIng dark brown/orange, with very thin minor limonite n:x:x 15 =1 [
| banding b LY SPT at
— bt - \ =
i P LN n 1.5-1.95m
e NS 7 3/4/5
- " MM L —
E SNE N=9
- X E ] 2.0 t
. with thin band of very soft clay I L N
il cmemel - N
M |
. A N
i L Piezometer screened with LY
— e D 5 i — [ ©
[ TR sand backfill from 1.5mto |, t: ©
—~ cde 19.5m W
fatie .
- e B i .
| becoming black specked light yellow s i ;\:
== becoming blacked specked and mottled orange/ brown and [: H:H: 3.0 " ‘\
— light yellow, medium dense, with minor limonite o X n R ‘\ SPT at
- T N = 3.0-3.45m
= o - N o .0-3.
S L N n 4/5/6
e s L N N=11
— v 3.5 \
of Y
3L Fat - N
8L N
2k il I
<= Culnpem 4.0 SR
=L P L N =
< a3 v 0 L »
- P FIN
i e 1 ::
B ot . | g .
= i - &
- K BNE SPT at
= Ryl ARE e 4.5-4.95m
e s LN %) 6/6/5
i e - IN N=11
- eERH Y - N
e L N
- il - IN
in A N
e o F \ ©
o L ™=5.5 ! "\ 0
o o % n B H\'
i Pt - IN
| with thin black bed of limonite chich - Q
(T Rl L
- :":" 6.0 I :\\
i S C T — SPT at
i 3 . N o 6.0-6.45m
i . N n 4617
L W
i N N=13
ow— 'x;?e: 65 . I.\'.
|_ becoming lightly cemented o e R ‘\
- L AN
] el 5 k‘\ 0
= s - IN &
| becoming uncemented N:gx i L\
i e S - N
MY M
n i - N SPT at
[ g LN = 7.5:7.95m
™ L LN 4/5/8
e \. [72]
[T R il N=13
* Nl 8.0 - - - ——
Comments: Drilling Fluid: | Topsoil MSand ", . "Bandstone[* * * * Ipiytonic [+ + +
QPO 22
No groundwater measured water Fill 7 Gravel pos"s*s"SKiitstone |2 2 2 2 [No Core
/--. L bl gy
kg Satad T -
LANDER Checked: |Clay _~_~—"-"[Organic agceatimestone L
geotechnical - " .
= Driller: Pro-Dril Rig: Tractor PL sit [ 3 pumice [2EEY anic [T U




Client :

THE BEARS HOME PROJECT

A A GEMENT LIMITED Machine Borehole No. MH 03
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 2 of 3
) Vane Head]Logged By] Processor |  start Date: 24.09.21
Job Number: J01662 JL AH Finish Date: 24 09 21
~ el —_
E Ground R.L sy 8 S TS0 -
2| Borehole]_MN l m L L9 £ S|~ c = -2
8| Location: - . gq 34 ;| &8 ©o3 ity
S ‘| Description: Refer to site plan Orientation: __vertical 59=29 5| | 224 =25
S T =1 - s 29 3/ 8| £83| 2%
c E=I o £ €N 0]
i~ @ =% o = 9| < S o T
2 CORE DESCRIPTION I8 =l DEFECTS 0 Y z 2 n -+ >0
-
E aea NP
- st N S
L A =
i Lried N
— Laemaf= 8.5 N 2] 8
N bl N F
T bl -
- [ e 0.0 i ;\-:
0 b F:"i'f}s-' ] ;\ SPT at
- e ANE e 9.0-9.45m
i o NI % 2/5/8
i - it N N=13
e Decoming cemented i %, Ym0 5 L\
u o N
B R R [ k\
L iaer L
i e - N
.x}.tx_}s " l-.\.'_ [Te}
— R 10.0 .\ o
i b AN
= ity " \_'
— [#o% = 10.5 -
" £ - N
[ e ANE -
iy e g o
z e AN
- Ft e 110 L N
- b e L..\
" e N
[ L - N
- Ty - N
Q e =11 5 3 =t
3 .- becoming uncemented ; :x:a " \. S_’
SF it N
=1s P : Q
ZF B N
S - e 12.0 - N
“r ek - IN SPT at
[ XX SR k- 12-12.45m
7 NS
- St I ) 5/9/12
[ becomi d o - IN N=21
_ becoming cemente - :x:u 125 ¥ h
- R
- i - N
_- becoming uncemented P L 3.0 L:: ©
[ e N ™~
i N
i 35 N}
.y Badul i :\\ SPT at
L o LR NG = 3.5-13.95m
- o Ng % 316110
i R AT N=16
i i ekm14.0 i
- o - N
T b - N
I s 14,5 : Q 8
= LN i t\ N
= b N
- &5 - N
- L 15,0 - N
- T AL L SPT at
r £ - N o 15-15.45m
L L - I %) 5/7/8
[ ST L kT -
"oy L\. N=15
- - ham1 5.5 g
I . £ T g -l
i s AN
[ T a S
B lal6.0 LY
R - S S T
Comments: Drilling Fluid: | Topsoil MSand CRORCRE andstoneF ** % otonic [+++
N dwat d PO £ L L
‘ © groundwater measure water Fill K, /.-'Gravel :':"::"":"_\': Siltstone Z 2 2 INo Core
St T 5 e =
LANDER Checked: [Clay  [-"="—"=TOrganic |. .........limestone
gectechnical - - e
- Driller: Pro-Drill Rig: Tractor PL Silt i o4 § bumice GG olcanic o : :




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 03
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 3 of 3
) Vane Head{ Logged By| Processor | start Date: 24.09.21
Job Number: J01662 JL AH Finish Date: 24 09 21
= © —
2| Borehole|_MN | mE Ground R.L. &3 _g gl | @ E*% =5
8 Location: ot : g oy & 023 g.z"
5 ‘| Description: Refer to site plan Orientation: __vertical 3 g =4 § E %J_ g a o = %
o N 20 - c
@ | 54 sd <S4 8| €| §558| §37
3 CORE DESCRIPTION &l g€ DEFECTS ks I el e
|
e T
N AP N "
T sl N gl s
petoaet W L 5 o
— AR & \ ' - ~—
it " W L
B bttt LN @
i s g 16, ‘\__‘ Q.
pex wl t = SPT at
- HX A=
- per e AN = 16.5-16.95m
i % L IN]- 7] N
: N e
b gxa“ 17.0 : k\
- g F;GLR‘* 8 \ .
st LN - N
3r s Y
Sk seiby r
(D . “xHDIi 17.5 " II\I“.\-. 8
£t P N
H s R
= it L
L Al " \
i e 18.0 AL
- i LN SPT at
[ SRt R - N iy 18-18.45m
= g - N %) 5/8/9
B i o - N N=17
— :x:“-— 18.5 X ::
™~ YT i g ..
- e - IN
i sl e ©
- 13023 = 19.0 - N ©
i el NS
B e st el RS
[ A i
|_ EOB at 19.5m. Target depth. - 195 SPT at
[ - iy 9.5-19.95m
[T L %) 5/7/11
- — N=18
= = 20.0
- =20.5
— =21.0
_ =215
i =22.0
- =225
- f=?23.0
i 3.5
T 540 - —
Comments: Drilling Fluid: | Topsoil MSand .. " ‘$andstone [* * * * |ptonic [+ ++
" n = s &
‘ No groundwater measured water Fill ¥ /.-'Gravel :.:-:.:.:'3-:': Siltstone |2 2 2 2 [No Core
. | T = o
LAND E ﬂ Checked:  |Clay - = ~ - [Prganic imestone i
gectagchnical - -
—"' : Driller:  Pro-Drill Rig: Tractor PL Silt i i i § Pumice 5664 olcanic :, :: :
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Client : IA'Z"E\IEE/EI\RASESTOMEM?EE’JECT Machine Borehole No. MH 04
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 2
) Vane Head{Logged By] Processor | stgrt Date: 22.09.21
Job Number: J01662 2007 AH AH Finish Date: 22.09.21
- el —
> I S ol O el (%] —
2| Borenole| N nE Ground RL. sg24 8 S| Bzl 32
®| Location: o ; - 2928 8| oRB a2k
5 | Description: Refer to site plan Orientation: 5 g =9 3 a y- o =0
= o1 < sy 29 3l c| Eew S G
= e oY =o © T ® o
2 CORE DESCRIPTION :,')’ §§» DEFECTS ha 5 & x n -+ >0
—
| TOPSOIL &_ y_/- B °
i o Kl o
k Lockable tob: =l 1 >
- = -1 4 F
i = -1 4 o
E N 1 g
% =] i1
| clayey SILT with trace fine sand, orange/brown. Firm, moist, -%% L Bentonite——ms— :— N
medium plasticity oty - [ @
[T LA =] I
Lo ¥ P10 -1
- E23N -l [
= EEan -l [
i §_§_ B SHE
o Lix—‘_ 15 =
T e - N SPT at
i ] . . DY e 1.5-1.95m
- b= Piezometer screened with \ n 0/1/2
iy _ _ kXN sand backfill from 1.5m to N N=3
L= Decoming black speckled light orange/brown ,§_§_ X0 15.0m - \"\\
I becoming low plasticity :}EJE C v \_\
- EES S L
St N r
|__ silty SAND, dark red/brown black streaks. Loose, moist, no  [¥iu¥les 5 5 G _% o
o . . - ) hei seh s . roundwater Level + " o
| plasticity, with minor fine to medium gravel kxx:x L measured on 4/10/21: 2.6m . -
- [+ X |.— i . '.
| with moderately thin bed of black organic inclusions '.‘;.;:g: 2 E
Wk e
i St g AL
o p‘c-”x'“;l == 3.0 . '\\'-
B S L
. R i aE SPT at
: with black carboneous inclusions i I I.\ E 3.0-3.45m
3L BNE %) 2/4/4
= e N =
= : . o e 3 5 N N=8
L becoming black speckled dark red/brown, without gravel ook " ::
L e - N
i~ becoming light yellow/brown :x:* i L\
n N
= Fatilem 40 - N S
Y LELEy LN -
o e a
G P FIN
2F ot ‘ ::
E=4 Ftn ; 1
= _ et 4.5 NS
<C |- becoming black speckled orange/brown mottled grey s R ’\ SPT at
- &1 - N = 4.5-4.95m
L o
i et . N & 2/3/4
o e 0.0 g .
i L - N
| becoming light grey/brown i N
g ARE
[~ with moderately thin bed of black speckled dark red/brown :x:« L Q
- S ol . NI =]
L~ becoming light grey/brown T n\ -—
i ety - N
| becoming black speckled dark red/brown :x:x i Q
s Fula - N
s Decoming medium dense :K:R 6.0 ) ::
i e NS - SPT at
i TR B o 6.0-6.45m
i Rl LN n 3/6/10
= becoming light grey/brown :x:x 6.5 ' \\\ N=16
- P Ry
1 0w -
Eifil=7.0 AL
- “ N . _H & . n.
| becoming orange/brown mottled red Tt I Q
it 4k L
— ™75 LN
P ol LN SPT at
= H - N e 7.5-7.95m
= e LN ) 5/7/9
i S P - N N=16
- Eags A - - S ——r
Comments: Drilling Fluid: | Topsoil MSand ", . "Bandstone[* * * * Ipiytonic [+ + +
PP T2
‘ water Fill ”{//.-' Gravel :':-:'::,-'é Siltstone |2 2 2 2 [No Core
et T =
LANDER Checked: |Clay  [-"-"="-TOrganic b imestone -
geotechnical - - " o
J Driller: Drill-Force Rig: SLG PL Silt 5 3 3¢ 3w [Pumice 56 4 olcanic AR




Client : THE BEARS HOME PROJECT
. ) MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT

Machine Borehole No. MH 04

Sheet 2  of 2

) Vane Head]Logged By] Processor |  start Date: 22.09.21
Job Number: J01662 2007 | A AH Finish Date: 22 0 21
= |38 =
2] BoreholelMN l mE Ground R.L. 3 5 _g 2| ° E’% % =
ol Location: it . ) . g od o9 o © Qo < 23 E
5l ‘| Description: Refer to site plan Orientation: __vertical ° g =49 5 E % g o © F17)
5 Tl el sy 2] 8¢l 558| &5
= 0] Q. oo =
2 CORE DESCRIPTION 21 8 & DEFECTS Tk 5 & n -+ >0
=l
becoming light grey mottled orange Sk R I ::
e st Y A
- e K \ g <2
ey o =
: plital N e
[ with moderately thin bed of black speckled orange/brown :”I!: e 8.5 ::: % 8
L s Ll S 2
. becoming light orange/grey e h =
e " + |
= becoming black speckled orange/black streaked red/brown ¥z - [N
e ":“:“ == 0.0 N
L. at 9.0m, becoming loose ol I Q SPT at
- [t .\-' = 9.0-9.45m
i pe - LY o 2/3/4
TR - N n
o b - N=7
= Decoming black speckled grey mottled orange '—'k’-'i-lﬁ' 95 ‘ :;:
b pot X" M " _'
- Mg I \_.
i P N
i i N
= L 100 NS "
™ with thin bed of orange/brown P D u\ oe]
[ B s I .\-'
L. becoming dark orange/brown :x:x: B k\
= becoming medium dense et 10.5 5 ‘\
i b s - N SPT at
i bt - N e 10.5-10.95
= 5 SN %) 41417
e Erata 114 : ‘\,\ N=11
g | CLAY, grey/purple. Very stiff, moist, high plasticity o), T ‘ E
SE i N
2L silty SAND, grey. Loose, moist, no plasticity »:x:x 5 - \
5 i 11s NS S
~ wemel S e A
& P i §
~ ki N
- et s xr—- N
R
= i 12,0 - IN
- R - . SPT at
L bk - N . 12.0-12.45
e b e aRe » 5/7/9
E pial i \\: N=16
| SAND, grey mottled orange. Medium dense, moist, A 125 \
|_ no plasticity = : n\
L o i Q
i LY ©
| silty SAND, blue/grey streaked light grey/brown. Medium 130 Q o
| dense, wet, medium plasticity = ; .\
[ ~ i ::
- ==13.5 "\
" r N SPT at
= r = 13.5-13.95
- - | E % 4/6/7
- _ _ - - NI N=13
L Decoming yellow/brown and black/grey specked light =140 L\
L~ grey/brown - ) .\
: becoming grey/brown, no plasticity : § é
e f=14.5 - N =
= becoming light brown specked light grey - i § Al
L with trace limonite - - N
15.0 bt
. EOB at 15.0m. Target depth. - - SPT at
B i o 5.0-15.5m
B I 2] 6/9/11
B i N=20
- =155
” e16.0 ——
3 L
Comments: Drilling Fluid: {Topsoil MSand " ' andstoneF ** % otonic [+++
L o -
‘ water Fill "{//.-'Gravel :':-:'::':-:': Siltstone 2 2 2 2 |No Core
Lt i T 5 e =
LANDER Checked: [clay  [-——————Torganic |.J.255 limestone
geotechnical - - PL P ; o
J Driller: Drill-Force Rig: SLG Silt e Pumice b6 64 olcanic A
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Client : IA'Z"E\IEE/EI\RASESTOMEM?EE’JECT Machine Borehole No. MH 05
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 3
) Vane Head{Logged By] Processor :| start Date: 04.10.21
Job Number: J01662 JL AH Finish Date: 04,10.21
—~ el —_
> I 5] O kel n -
2| Borehole mN mE Ground R.L. % % % 5 2 < g g% z .‘?'_
: . L. . g | 3 - =3
g Location:| pescription: Refer to site plan Orientation: __vertical .§ g=9 §| 5| <¢ 2 Ssh
S = — Rl @20 S = e c
© c £ 4 3 o E Q| G IS 7] o 3
= [ o E = = o O x ©c © @ ©
N CORE DESCRIPTION 2l 8 g DEFECTS oo E & n -+ >0
—
[ ToPsoIL &_ 1 H .
. R - 13
Y Lockable tob =l 1 IE
- slighty clayey fine SAND, orange/brown. Loose, moist, low : - : _: ©
== plasticity, with occasional cemented clasts L =05 1] =
. S S =S
- - Bentomte—b: 1] 'c;
= Silty fine SAND, black mottled orange/brown. Loose, moist, u:x:x 1.0 = :
- no plasticity, with minor limonite, with occasional limonite  F%, %, % willls
.- cemented layers ] =l |
B e iy
i e zl5
o :“““" N Ny SPT
N e r. at
e b el e i .\\\ e 1.5-1.95m
- S \ w 4/5/6
i e C Y N=9
oy
— b, o 2.0 " \..
it St N
i Py NS
E P Piezometer screened with r \\ ™
= L 2.5 N h\
L R sand backfill from 1.5m to N e}
R 19.5m I %y
B e L N
i s ' ;\\
it | 8 .
T becoming medium dense el 30 8 '\
re gL xS aE - SPT at
[~ oo [ o 3.0-3.45m
Sl LN n 5/5/6
s i N N
g o N
2k il N
=1 s Pt i L\
Hs i - IN-
L e 4.0 " \,' N~
i Ao N
i P i Q
e i b y
- =45 - N
& e - N . SPT at
B R AL N 4.5-4.95m
& il - N 7} 4/5/6
it Fiek - N N=11
- eERH Y - N
i it N
iy e NS
= x:x: 55 - N 8
- 2 0 e i
mr -
Iy e - N
= R R |
- P N
o X e T == 6.0 ;i :\\
I fa 2% - SPT at
i any ANg o 6.0-6.45m
e Fu NI n 3/4/6
T Fata aNE N=10
o S| ol R F
I e - N[
- R - N
i 7oA N
e Tt 7.0 - k‘\ ~
L L el 5
- oEe . N
o Sk i LN
T i - N . SPT at
i e - N 7.5-7.95
— at 7.9m, becoming laminated black, light grey/white, n:x: i § (% 3/4/6 m
- orange/brown e, [T i
o] P ) N=10
= — = ~ O -. T v T L T
Comments: Drilling Fluid: | Topsoil MSand ", . "Bandstone[* * ® * Ipiytonic [+ + +
DFOPGPD g
‘ water Fill "{//.-' Gravel '&-:':-:_-:': Siltstone |2 2 2 2 [No Core
o e e TR -
LANDER Checked: [Clay  [-"-"-"—Organic imestone T
geotechnical - PL o ;"gg ey
Driller: Pro-Drill Rig: SLG Silt 5 3 3¢ 3w [Pumice olcanic AR




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 05
. . MANAGEMENT LIMITED
Project Location :  MURIWAI DOWNS GOLF PROJECT Sheet 2 of 3
Vane Head]Logged By] Processor |  start Date: 04.10.21
Job Number: Jo1662 n AH Finish Date:
~ © —_
S O o o (7] -
2] BoreholelMN l mE Ground R.L. 2y £ 2 2 >2 =z
ol Location: it . ) . gw o g S| = NQE E-EE
5l ‘| Description: Refer to site plan Orientation: __vertical ° g =49 5 =) % g o © F17)
: HEE 88389 538| &3
= [0} Q o4 =
2 CORE DESCRIPTION 2 2 & DEFECTS o = s = >0
ek
i P } Q-j o

S |
5 St N S
- O N P
r bt el N 2
i futulem 8.5 LN 22

T -l 2=
- besaTal SRS =

EEaTal B ‘\

L e E ‘\
- [ e 0.0 ENE
i Kl L NI SPT at
L biixt |

o ANE N 9.0-9.45m
i LR LN %) 4/5/6
i B . NI N=11
= -N:F: 9.5 R \..

[T s L N
- BT MY M b

S ANE
— LRt |
i LR NE

.;.:}.:x.. . \'_
= kit == 10.0 | I~
i s N >
B g LN

b . L
- [ XXl 10.5 - N
- ERE L N SPT at
W L - N e 10.5-10.95m
T bttt - N n 5/6/6
i e - N N=12
[ SR N N

e’ 3 L
- e - N
i Lt B

oL b LN
= Pt fi 11 5 L
F o NRE
Gt bl N
B a0 L N
2= e 12,0 - IN
N s N — SPT at
i X - I o 12-12.45m
= b 3 % - n 4/4/6
£ e N N=10
T bt 125 . E
[ with steeply inclined laminated black speckled light orange  [f3% =" \
| and grey/white, orange/brown Fru® NI
Faks BNE
- s L -
i e el 130 i 5
it e L ]
- R R
i o R
o AL
- LFar=13.5 L '\_.
i EaE LN SPT at
i P NG ke 3.5-13.95m
FE 3

g - N %) 2/5/6
b et aNE N=11
= e e 14,0 N
[, a5 - -

e - N
i L LN
L x :x*x ! \\,:

o it | . 2 L

|_ becoming black specked, orange and grey/ N;*x 149 . ‘\ v o]
white 3 LN ©

= e L

: i N

i b ~ &

- E : G

s MM L '_

PR [ Q — SPT at
~ RN L o 15-15.45m
[T bt - N 2 31417
= ot s N=11
o bt m=15.5 Groundwater measured
N BEEC on 4/10/21: 15.6m

pit KA ()]

” paul 160
silondle - T T T L T
Comments: Drilling Fluid: | Topsoil MSand ". "$andstone ; ; ; Plutonic [+ ++
water ) o o ar el
Fill /.-'Gravel ot et Siltstone 2 2 2 |No Core
o e ek e =

LANDER Checked: |Clay [-"="-"-Torganic |....0.. . limestone
gectechnical - - S .
-J Driller: Pro-Drill Rig: SLG PL Silt e % % i Pumice BeP olcanic i : :




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 05
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 3 of 3
) Vane Head{ Logged By| Processor | start Date: 04.10.21
Job Number: J01662 JL AH Finish Date: 04 10 21
= © —
_E Boreholel_MN | mE Ground R.L. %% % g S < % g% %%'_
A . . . >| 3 == = >
g Location: Description: Refer to site plan Orientation: __vertical 13 g =4 § E %J_ g 3 % = %
—_— o = c
£ B 294 88| 558| §8¢
2 CORE DESCRIPTION D &= DEFECTS ks S &’ n - -
| Q [m]
T T
- bl AN
L bl N S
i i NS
[T K e 16 K %_
L. iy . [ Q = SPT at
e o WY P E 16.5-16.95m
| ingh?Iy_ silty CLAY, light blue/grey. Very stiff, moist, high :: (% 6/2/3
| plasticity u\ N=5
- LN
. F :\\
ol silty CLAY, striped orange and light blue/grey. Hard, moist, r \
3 L. medium plasticity, flaky texture g :;: o)
=4 s . 0
(3 [~ becoming blue/grey mottled dark orange/brown . \
Es N
< ANE
L B chid SPT at
i L N e 18-18.45m
. LN n 3/4/4
- L N N=8
amd s L\-.
| silty fine SAND, yellow/grey. Medium dense, moist, no E §
| plasticity i _\
[ with thin bed limonite NS
= becoming orange/brown g ‘\
B - N
|_ EOB at 19.5. Target dpeth. - 195 SPT at
i L Ny 9.5-19.95m
- - ) 3/5/8
- — N=13
-~ == 20.0
- ==20.5
s ==21.0
- =215
o ?2.0
e p=22.5
= p=?23.0
- =?3.5
T 540 I —
Comments: Drilling Fluid: | Topsoil MSand .. " ‘$andstone [* * * * |ptonic [+ ++
" n = s &
‘ water oV “AGravel | bitstone |2 2 2 2 No Core
i i T = T
LANDER Checked: |cClay  [-"-"—"-Prganic imestone -
gectagchnical - -
'J— Driller: Pro-Drill Rig: SLG PL Silt § i i § Pumice b6 64 olcanic :, :: :




T2'0T%0 We wQ'02-0°0 - Arewwns oio0yd SOHN o
:a)ep :pajidwod
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SOHI 31nb14 z99t0C osfosd
:ou eunby :ou pslosd Q3LINIT INSWIOVNYIN 1O3r0dd INOH Syvad IHL Juelp
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H3IANV




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 06
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 3
) Vane Head{Logged By] Processor | start Date: 28.09.21
Job Number: J01662 JL AH Finish Date: 28,09.21
= |8 =
2| Borehole| MmN l mE Ground R.L. g 24 | | 22| 22
8 Location: ;o : g o @ & | X © o % 85
5 I0N:| Description: Refer to site plan Orientation: __vertical 5 g =9 3 E %J_ S A o = %
g EHIE Sy 29 2|c| ESw| S5=
= @ ae o = Q| x @© 0]
2 CORE DESCRIPTION 2l 8 g DEFECTS oo z & n -+ >0
—
| TOPSOIL ﬁ_ - | °
[ s - Fl 2
\E o Lockable tob = L E
. silty CLAY, dark orange/brown. Very stiff, moist, medium :*':.‘ = : & ©
== plasticity = = fum 05 X .: o
- iy 1 F
. " " TR TR ) -
| silty SAND, orange/brown. Medium dense, moist, no to low & %, %1 Bentonite——#—| | g
plasticity pot x| -
T XL =1 ik
- [l 1.0 L
= po- WM = -
bt - [
T D 1 r
L b i3
B e -
i k=15 %o
i S - SPT at
L pes 362 % Q E 1.5-1.95m
I e b ) 4/5/7
[T ok - N N=12
= | X - N
L rasal LN
- N
__ “",‘* 25 Piezometer screened with - Q 8
| becoming black specked yellow/orange, with occasional very [ixfxil. ~ | sand backfill from 1.5m to N -
| thin beds of dark orange/brown limonite x“g: 19.5m LN
- St N
== Decoming loose .30 " &
W it 3
i o - N SPT at
B e LN e 3.0-3.45m
i een L N n 4/4/5
ol K ] N=9
3 L - =
or caxa ™ 35 LN
Sk i N
=1 Tty ane
L= e 4.0 - N >
I R - N o
x i N
= ] / ;
i e e N SPT at
= S - N e 4.5-4.95m
i it L T & 3/4/5
g -
ib Birs - IN N=9
- - s - N
- it - IN
¢ el NS
- inLm5.5 NG 3
- a9 e [
T Bl - N
- et NS
o fului 6.0 ! L\.:
L, % N SPT at
- o : \-: iy 6.0-6.45m
= K 3 %) 4/5/5
[ Har LL >
e r N=9
- e 6 5 : }\
- xR " N
- T N
|_ becoming white specked dark orange/brown, without limonite M:M: \
[ e 7.0 LN ©
- e el 3
i ik : “;:
. becoming medium dense K C LY
i ] N \_.
- R LN SPT at
- i L N = 7.5-7.95m
- e . \ ) 4/6/6
iE a0 - N N=12
= —— = =) —_l ™rT
Comments: Drilling Fluid: | Topsoil MSand ", . "Bandstone[* * ® * Ipiytonic [+ + +
water ) - // ELCLELIEH ElE
‘ Fill “|Gravel | %= * tPiltstone |2 .2 ’z 2 INo Core
i, i e
LAN P E ﬂ Checked: |clay  [-""-"-7Organic | ..., dimestone P
geotechnical - = :
- Driller: pro-Dril Rig: SLG PL Silt e i % § pumice [2€2Y,01canic it




Client :

THE BEARS HOME PROJECT

Machine Borehole No. MH 06
. . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 2 of 3
Vane Head]Logged By] Processor |  start Date: 28.09.21
Job Number: J01662 2007 JL AH Finish Date: 28 09 21
— © —
S O o o (7] -~
2| Borehole mN l mE Ground R.L. % g 2 é S I g g% z .‘?'_
@] Location:| pescription: Refer to site pl ientation: : =824 2| S| oED azk
5 : plan Orientation: vertical S 9 d 9| o a50 PR
5 2l £ 2y 29 8| g| E€B| 58
o CORE DESCRIPTION I8 =l DEFECTS 0 Y E 2 n -+ >0
-
- paal IS
S -
- 13 Qo
pet st M " \,' =}
L, ) LN F
- Pk L N
[t B K N 22
e | = —
- R - F
AN - N
L R !
- e lem 9.0 I Q
0 pee %0 el I \-_ SPT at
L iy ] = 9.0-9.45m
- bet et x | I\ o e
e LN %) 5/6/8
L ] L -
i . NI N=14
I # =0 5 -
L ¥ n L
[ M - I\
s . NI
- v M H t
i e - N
Py r
- Bei't == 10.0 ) \ o
i a ANE =]
| becoming white and black speckled light orange L R \ A
i N . NI
b .
- [ e 10.5 -
[ Loy NE SPT at
[ e - N b 10.5-10.95m
L 5 g \'. n 5/8/9
- i e N=17
[ o R0 N
n b e NI
& s NG
- Ly B '\\
I oo L N
= e - NI o
3r Fhathy L S
ols e e % L N -~
2r IR L N
= b= NT
fk i ke 12.0) - N
L “,,:, SE SPT at
i P - N = 412,
T i § o 1251/?5/Aésm
— prtowr L N
- Ly ARE N=14
= HgE SPY - N
L A L N
- bt - N
- b - N
- JE =130 L N b=
- mﬁf [ =
i AN =
Pt MU W L
i e - N
. xe m=]3 05 LN
" i i .:\\ SPT at
W ks AN e 3.5-13.95m
- e . ‘\'. n 4/6/9
Pt MY H L -
i Pty ANE N=15
- e =140 LN
i s LN
il b - N
- e ¥ Mjme14.5 Q =
i L N -
E R . NI
i e L
T [
L b e 15,0 - [N
™ l: ”;‘c?;d L \-. — SPT at
i g - N Y 15-15.45m
i R - N n 4/5/7
i fetu LN N=12
i b o\
i e L N >
i s - N
b el6.0 - 1 - —r
Comments: Drilling Fluid: | Topsoil MSand RN andstoneF ; ; ; Plutonic [+ ++
water Fill & /.-'Gravel :':"::"":"_\': Siltstone 2 2 2 |No Core
e o T 5 e =
LANDER Checked: [clay  [-——————Torganic |.J.255 limestone
peotechnical - - ¥
. Driller: Pro-Dril Rig: SLG PL sit oo scpumice [EELY anic [L0 0




Client : THE BEARS HOME PROJECT Machine Borehole No. MH 06
i . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 3 of 3
) Vane Head{ Logged By| Processor | stgrt Date: 28.09.21
Job Number: J01662 JL AH Finish Date: 28 09 21
= © —
2 Borehole] _MN | mE Ground R.L. 54 24 8| | 222 =5
& Location: 8d a9 5| o8 L3
g bocalionl Description:  Refer to site plan Orientation: __vertical 2 g=9 §| 5| <¢g 2 o=o
2 HES 82 5ol 53| S8
= g| =& oq = ¥ 3
2 CORE DESCRIPTION 2L 8 E DEFECTS oY z 2 n -+ >0
|
- N | Q.: °
be et |
- e X A L-.\ g <
[ it NS
= ***:- 16. =
- a3 NS SPT at
= e AN e 16.5-16.95m
i [ NI & 5/6/6
i S N N=12
— e 17.0 . NI
i e N
of e N
o[ o N
0] -_ Wi g7 L '\ ~
=1 3 LN 5
£k “,:, -]
o 2 N
B “atul N
- ) [ \I\\ SPT at
- Wt - N e 18-18.45m
- i LN %) 4/6/8
B i o e N=14
e <53l 18.5 ¢ I
~ becoming black specked orange/brown, cemented el B § ‘
- L . #
it L] |
- e - IN
i L e 3
e <3 v - = 1O () [, ‘\. —
et L
I~ becoming orange streaked, black specked, yellow/brown i B g "\
; N
- at 19.5m, becoming uncemented “N"“" - groundwater measured on | g
™ EOB at 19.5m. Target Depth 199 4/10/21: 19.5m SPT at
i I iy 19.5-19.95m
- — [?5) 3/5/8
L - N=13
= = 20.0
58 =20.5
- =21.0
| =215
- =220
| =225
- 3.0
e 3.5
L 4.0 - I —
Comments: Drilling Fluid: | Topsoil MSand .. " ‘$andstone [* * * * |ptonic [+ ++
" n = s &
‘ water ey 7 / “Aoravel T itstone 2 2 2 2 No Core
EpllSetingd T = o
LANDER Checked: |cClay  [-"-"—"-Prganic imestone -
gectechnical - - - PL ) HEHEA ) N
— Driller: Pro-Drill Rig: SLG Silt e ey Pumice b6 64 olcanic o
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Hand Auger Borehole Records



Client : THE BEARS HOME PROJECT MANAGEMENT Auger Borehole No. HAO'

Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 4
Vane Head: |Logged By: Processor : [Date:
Job Number: J01662 2007 AH JM 22.09.21
mE — o) —~—
Boreholg mN Ground R, - El23, gé Z Sample and
Location: | pescription: Refer to site plan © £ | 27| §TE| 52 | Laboratory / Other
o Q. <o) g s=| B @
S| 8 |agl 28 s Test
SOIL DESCRIPTION = 0 e n Details
| MULLOCK | \/
- - sank
5 05 under
| own
B weight
B Scala
= =1.0 sizzr Penetrometer
o " gwn Test
- - — - . (Blows/100mm)
| fine to medium SAND, brown/orange. Very loose, saturated, no plasticity, with weight 15
| trace fine to medium gravel, with limited sample recovery [RECENT -1
| ALLUVIUM] .15 - 2
- . =0
= ~ 0
L - 0
- - 0
= =2.0 = 0
- : - 0
~ becoming red/brown and orange streaked, with minor fine to medium gravel -2
- =2
= =3
. . . ') £ i L -2'5 B 5
- fine to medium SAND, brown/orange. Medium dense, saturated, no plasticity, JELIIE L 7
~ with trace fine to medium gravel, with limited sample recovery [AWHITU R o 4
- GROUP FIXED SAND DUNES] SRR B e 5
- A pa i -5
— . L =30 - 7
- becoming dense FA ] L 10
= e - 12
~ 18
| EOB at 3.3m. Too Dense to Auger Further. Scala penetrometer testing found » L 20+ (ER)
__ effective refusal at 3.4m. —35 ER = Effective
& B Refusal
- =4.0
- =45
i (=5.0
- (=5.5
Comments: Borehole Diameter: | Topsoil N\\ Sand Sandstone [* : : : Plutonic 4+ 4+ +
‘ g:‘goundwater encountered at 50mm Fill Z,/ 7| Gravel :-;-::'::-:: Siltstone E :1_ E E No Core
.om. X teplbopiBo B NETTE R  ——
%e%tﬂ?nﬁ;? UTP = unable to penetrate. Checked: | Clay  [-""7] Organic |oyoypugyy] Limestone i';"_:_' :
EOB = end of borehole. Rz Silt i i i § Pumice Volcanic  fur e s s
i




Client : THE BEARS HOME PROJECT MANAGEMENT Auger Borehole No. HAO2

Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 2 of 4
\Vane Head: [Logged By: Processor :  Pate:
Job Number: J01662 2007 AH M 22.09.21
mE = ° TE
Boreholg mN Ground RL, - E |23, §§ Z Sample and
Location: | pescription: Refer to site plan S s |2l c<é]| 5= |Laboratory / Other
54 2| s 2 2gz|ae Test
= n < 3 ) X
SOIL DESCRIPTION e = 0 e n Details
TOPSOIL N

L. clayey SILT with trace fine sand, dark brown/black mottled orange. Stiff, moist wal

L to wet, low plasticity, sensitive [AWHITU GROUP FIXED SAND DUNES] ;.E-;%._

L %’E:_

- bl

[~ EE:- 0.5 87/19 4.6
XXy

B mEF

B b

= becoming orange/brown, with trace fine gravel limonite 'y

- 1==1.0 99/19 5.2

- becoming medium plasticity

~ becoming wet

= becomin firm to stiff, moderately sensitive, low plasticity, with minor fine to j==1.5 Rv 38/13 | 2.9 Scala

[P 26 2 2 X 2 0 2 2 K 0 3

PR R 2 R R X
L i B g e L F B et B P B b

- medium sand + Penetrometer
- 1 Test
~ becoming brown/yellow mottled orange T+ (Blows/100mm)
- 4==2.0 58/22 | 2.6
|_ silty SAND, dark orange/brown. Loose, saturated, no plasticity, with trace fine  f*#:%; - il )
| gravel =;’§%§~I=ZE= :. ) __2
~ with limited sample recovery :*:x:x: - - 3
- P S -3
i T [ic

. . LK 3
= becoming medium dense :::x;x ==3.0 -5

i - 4

| fine gravelly SAND, dark orange/brown. Medium dense, saturated, no plasticity,{= .4
| with some limonite [ 3
= with limited sample recovery . - 4
o= == 3.5 =5
= . L 6
- L7
o L 7
- becoming medium dense to dense : . 10
= --4.0 —5
- - 3
=~ - 5
— - 4
- 4
o --4.5 -9
- - 9
- - 11
- - 11
= - 8
5.0
. EOB at 5.0m. Target Depth. L
Comments: Borehole Diameter: | Topsoil m Sand Sandstone [* ® ® ®| Piutonic | + -|- +
. = - . & & A i i
S;omundwater encountered at 50mm Fill ’:{-;:,2_, Gravel E:-i:::.:-; Sitstone |z = 3 =| No Core
. . I PV e F " I
%ﬂére";‘ PmEgg UTP = unable to penetrate. ChFe{(;(ed. Clay .;{_;{“;{“; Organic |1 ogeogl Limestone . ,_:,1._".I'I
EOB = end of borehole. Silt o a bi| Pumice : Volcanic [ s wr e




Client : THE BEARS HOME PROJECT MANAGEMENT Auger Borehole No. HAO03
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 3 of 4
\Vane Head: [Logged By: Processor : Pate:
Job Number: J01662 3195 AT M 22.09.21
mE o © T ©
Boreholg mN Ground RL, - E |23, §§ Z Sample and
Location: | pescription: Refer to site plan G s |gf ST 2| T E [Laboratory / Other
[e)] Q. [} [ n
S8 |as|"88| 8 Test
SOIL DESCRIPTION = I Details
| TOPSOIL \Q_
| slightly clayey SILT, dark orange/brown mottled dark brown. Very stiff, moist, >?x'x':
. low plasticity, sensitive, with topsoil leaching to 0.5m [AWHITU GROUP FIXED &5
L SAND DUNES] T 0.5 172/34 | 5.1 Scala
XA K] Penetrometer
B L ol Test
| L (Blows/100mm)
K B
. silty SAND, orange/brown mottled dark orange/brown. Medium dense to dense, :i{cz:}::} -1 0 —7
L moist, no plasticity Hioh, =5
oo oW
~ becoming orange/brown b - 8
n jraen-g L 7
- P 3 - 4
T
e ¥ a i fm=1.5 -3
- e - 3
e
- Pty -5
~ THEH - 8
| oo T W
y e
. 4 % em 2.0 -5
- Pt o - 2
- :Eg!:‘a’.e‘“’.. L. - 3
s e B [ 5
: . - : : Py [ 3
. fine to medium SAND with trace silt, orange/brown. Medium dense to dense, s c _7
| moist, no plasticity L 5
- = L 8
- - L 4
= - - 9
= ==3.0 -8
= N - 9
2 L 5 8
= - = 11
- L L 7
- jn= 3.5 -8
- - - 9
L. - L7
5 - =z 7
i Lo - 10
- ==4.0 -7
- L ei: 12
- 5 8
72 = - 5
- - L 8
o --4.5 - 10
- - - 7
e - - 7
- - - 8
L L L 10
5.0 - 10
- EOB at 5.0m. Target Depth. L
Comments: Borehole Diameter: | Topsoil \:‘:\\\ Sand . Sandstone [* ® ® ®| Piutonic | + -|- +
‘ Groundwater not encountered. 50mm Fil ”'/,.-::‘,j_, Gravel Sitstone |z = 3 =| No Core —
L A " D E R légl; = unadb|ef lt)O pehne;trate. Checked: Clay _—:—:—:— Organic 1 Limestone | : I : I
geotechnical = end of borehole. e : oo
Rz Silt i i i § Pumice Volcanic  furs s s v




Client : THE BEARS HOME PROJECT MANAGEMENT Auger Borehole No. HA04
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 4 of 4
\Vane Head: [Logged By: Processor : Pate:
Job Number: J01662 3195 AT M 22.09.21
Borehole mN mE Ground RL, - E _E’g © gg Z Sample and
Location: | pescription: Refer to site plan © £ 27158 | 52 |Laboratory / Other
SOIL DESCRIPTION = o3 n Details
| TOPSOIL N
\}\ Scala
L fine sandy SILT, orange/brown mottled dark brown. Loose, moist, no plasticity i::_ _ngtetrometer
| [AWHITU GROUP FIXED SAND DUNES] ic;*;*:'i_ (Blows/100mm)
: : . — . 05 8529 |29 |=
- fine to medium SAND with some silt, light orange/brown, dark brown and light |~ - L 4
- brown mottled. Loose, moist, no plasticity, moderately sensitive AR -
B e 3
|-: O S L2
. - . — om0 =3
L. fine sandy SILT, orange/brown. Medium dense, moist, no plasticity RRx R =3
- = - 4
- with trace clay to 1.4m i -4
2 o | 4
. oty
- silty fine SAND, orange/brown mottled light grey/brown. Medium dense, moist, | 5
- no plasticity .i: 5
~ becoming brown and white speckled orange/brown :; -7
- becoming dense i -8
- :;’:_ e i
LA - 8
| fine SAND with trace silt, brown and white speckled orange/brown. Medium i | w
L dense to dense, moist, no plasticity SR B | g
L. at 2.2m, becoming light orange/brown el 9 6
- L 25 5
R St o7
™ PR - 8
- B8 K
- S b -8
— LL L 3.0 -
a2 R L7
= T T e 8
= - L 3
- btz L 6
N s e=35 7
L. B B 8
— oo = 8
5 L _ 6
- = - 7
= ==4.0 =6
= = L 6
- - 6
72 = (=7
- - L 6
= ==4.5 =0
- - - 6
e - - 5
- L - 6
L - L. 7
— 5.0 -8
- EOB at 5.0m. Target Depth. L
= j=5.5
Comments: Borehole Diameter: | Topsoil m sand | . " " | sandstone[* ® ® #] Plutonic 2 4+
‘ Groundwater not encountered. 50mm fi I ’_,.-::‘,j_, Gravel Sitstone |z = 3 =| No Core
LAN D ER UTP = unable to penetrate. Checked: Clay ______:_ organic | { [ mectons LT : ; : -
geotechnical EOB = end of borehole. e m e s
RZ Silt 1 pumice P Volcanic  [wr
XX K N




Trial Pit Records



Client : THE BEARS HOME PROJECT Trial Pit No. TP 01
i . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 1 of 3
/ane Head: Logged By: |Processor : ate:
Job Number: J01662 JL AH 28.09.21
[72)
B Pit mN lmE lGround R.L. ~ | & r 2o
5 I. ° é © ) ol =2 © 2
£ |Location: | pescription: Refer to site plan g < E ?, 5 |52 258
L= e c ] 0 [0
T g § |2 |&2|[?5 | ES°
@ SOIL DESCRIPTION e Weillr @ | of
TOPSOIL
clayey SILT with some fine sand, dark yellow/brown. Very stiff, moist, low
2 | plasticity
E
<
EOTP at 1.0m. Target depth. =
1.5
2.0
2.5
= 3.0
wa 3.5
= 4.0
4.5
wt 5.0
wa 5.5
- 6.0
S —— . Excavator Used Tops .1\\_‘\ Sand “} sandst 'ei ® | o ltoni iii
no groundwater inflow Fill _.-{/’:«‘;f Gravef ."E"':“'-! Siltstongz 2 2 2| No Corg¢
I.QAN DER Checked: Clay |-_-_-_-] Organ ww-* Limestd
geectechnical JL T —l
Silt s % s w] Pumi < Volcani¢:" » "




Client : THE BEARS HOME PROJECT Trial Pit No. TP 02
i ] MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 2 of 3
Vane Head: |Logged By: | Processor : Date:
Job Number: J01662 JL AH 28.09.21
»
> X - o _ ©T O
-% Pit . mN [ mE I Ground R.L. o B8 % 5o > = ;%
-i—}’ Location: Description: Refer to site plan % _% é ?C) g E % ié_% §
8 4 [ 2 T 5] 50
@ SOIL DESCRIPTION KB o of
TOPSOIL AN
3| clayey SILT with some fine sand, orange/yellow. Very stiff, moist, medium %éi‘x %iﬁ;-
-g plasticity IR
< | Seaeallealie v at=al’s I
EOTP at 0.4m. Target depth. .5
=1.0
=15
=2.0
=25
= 3.0
=35
=4.0
[=4.5
j=5.0
j==5.5
I=06.0
‘ Comments: . ZEEIRIACER: Topsoi:\}\x“' Sand - - |sandsto 2 & | Plutonic TTT
no groundwater inflow Fil__[//7/ ] Gravelf % ¥ sitstonef 2 2 2 | No Cord
LANDER Checked: Clay [~_-_-_=] Organif-wwwal Limestorfetrirly
geotechnical JL TR R R - —————
Silt www w| Pumicq, . Volcanicf=




Client : THE BEARS HOME PROJECT Trial Pit No. TP 03
i . MANAGEMENT LIMITED
Project Location : MURIWAI DOWNS GOLF PROJECT Sheet 3 of 3
Vane Head: |Logged By: | Processor : Date:
Job Number: J01662 JL AH 28.09.21
@
2l pit mN ] mE Ground R.L. - = % o =| E 3 i
£ Location: | pescription: Refer to site plan fl; = |3 ?, 5 =2 %’_Ef_:“
g 8 2 s| gg|ag| £t8
= o o @ @
@ SOIL DESCRIPTION ol KA K ol of
TOPSOIL AR
2| clayey SILT with some fine sand, orange/yellow. Very stiff, moist, low ;;%fgxgﬁ'
-g plasticity gt
E cReiickiin
EOTP at 0.4m. Target depth. (.5
==1.0
1.5
=20
25
= 3.0
=35
=4.0
=45
=50
j==5.5
I=06.0
Comments: ] ZEE TS, Topsoim Sand | - * - ‘|Sandsto $ 2 2| Plutonic TTT
no groundwater inflow Fil__[//7/ /] Gravelf % W sitstonef 2 2 2 | No Cord
LANDER Checked: Clay [~_-_=_=] Organif-wwwal Limestorfetrirly
geotechnical JL v = el
Silt w ¥| Pumicg, Volcanicf=




APPENDIX 5:
SLOPE STABILITY ANALYSIS RESULTS OUTPUTS
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