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1 Introduction

ENGEO Ltd was requested by Dilworth Trust Board to undertake a geotechnical investigation of the
property at 76-80 Great South Road, Newmarket, Auckland (herein referred to as ‘the site’). This work
has been carried out in accordance with our proposal reference P2021.000.669 05 dated
3 December 2021, and signed agreement dated 17 March 2022.

The purpose of this assessment was to complete a site investigation and provide geotechnical
recommendations to support a resource consent application for a proposed multi-storey residential and
commercial building development at 76-80 Great South Road, Newmarket.

Our scope of works includes:

e A site investigation including percussion boreholes, hand auger boreholes, together with a
desktop assessment of published geological and geotechnical information relevant to the site.

e Development of conceptual ground model.

e Preparation of this report presenting the findings of the investigation and analyses, to support
an application for resource consent.

2 Site Description

The site at 76-80 Great South Road comprises two land parcels legally described as Lot 42 Deeds Reg
976 and Lot 1 DP 119624 and occupies an area measuring 4,173 m2. The landform is characterised as
slightly to moderately sloping to the north and northeast, with elevations ranging from 79 m RL in the
southern area of 80 Great South Road to 75 m RL in both land parcels.

Two two-storey buildings occupy 80 Great South Road and are set-out in an ‘L’ shaped configuration
together with paved areas for accessways and carparking. A 225 mm vitrified cement wastewater pipe
runs perpendicular through the centre of the property in a northwest to southeast direction and along
the site boundary adjoining 82 Great South Road.

A two-storey building located in 76 Great South Road is understood to have been recently demolished,
hardfill appears to have been placed where the buildings foundations were removed. Concrete and
brick pavements remain in situ around the perimeter of the site. The land parcel slopes to the northeast
towards Mauranui Avenue.

NGEO



3 Proposed Development

The 50% Architectural Preliminary Design Plan Set prepared by Jasmax Ltd referenced 220210 and
dated 1 April 2022 (extracted drawings A1-1-002 to A1-2-099 and A4-2-011 presented in Appendix 1),
presents two nine-storey buildings identified as the ‘Great South Road’ (southern building) and
‘Mauranui’ (northern building) together with paved and landscaped areas surrounding the buildings and
the perimeter of the site. The proposed finished floor and ground levels indicate the Great South Road
building will be raised to 78.95 m RL with surrounding landscaped areas and pavement to be formed
on fill, with fill heights to range from < 0.5 m up to 2.0 m. A split-level basement structure is proposed
for the Mauranui building for car stacking availability, finished floor levels (FFL) are shown as
75.8 m RL and 73 m RL indicating the building platform will be completely formed in cut. Cut depths
are anticipated to range from < 0.5 m up to 6.3 m which account for an additional 0.5 m of undercut
below the proposed Finished Floor Levels (FFL) for slab and under slab preparation.

The WIP Concept Structural Plan Set prepared by Enovate Ltd referenced 21-0055 and dated 22 March
(Appendix 2) show the proposed basement structure for the Mauranui building will be supported with
reinforced concrete pile retaining walls along the north-eastern, eastern and southern building
perimeter.

No cut and fill plans have yet been developed, however based on the proposed elevations of the building
platforms shown in the Jasmax Ltd Architectural Plan Set, fill will be required in the central areas of the
site, specifically between both buildings and will be in the order of 1 m to 2 m. A landscaped podium
with a finished ground level (FGL) of 80.2 m RL is shown along the southern extent of the Mauranui
building which may require up to 4 m of fill, we understand this fill will be graded to existing ground
levels to reduce the need for retention structures within the site.

4 Desktop Review

4.1 Published Geology

The site has been mapped by Kermode (1992) at a 1:50,000 scale as part of the GNS Auckland Urban
Map (Map 2, Sheet R11). Geological mapping shows the site area is underlain by Auckland Volcanic
Field (AVF) lithic tuff, described as ‘thin graded beds of grey, mud to sand-sized fragments of
comminuted country rock (mainly sandstone, mudstone, alluvium, micaceous sand) together with basalt
and basanite fragments’. Basalt, basanite lava and scoria lava is mapped in surrounding areas of the
site. The Mt Hobson and St John Volcanoes are mapped 500 m north and southwest of the site
respectively which are inferred to be the likely sources of volcanism.

4.2 Historical Aerial Photography Review

A selection of orthorectified historical aerial photographs have been reviewed for the purpose of
observing changes to the topography and land use affecting the ground conditions and profile over time.
The photography was accessed from the Alexander Turnbull Library, retrieved from the Retrolens online
portal (retrolens.nz) licensed by Land Information New Zealand (LINZ) and Auckland Council GeoMaps.
A summary of review findings is provided in Table 1.



Table 1: Summary of Historical Aerial Photography
Year Observed Topographic and Land Use Changes

1940 Four residential dwellings cover the site, Great South Road and Mauranui Avenue have
been constructed.

1959 A tennis court has been constructed in the northern area of the site along Mauranui Avenue.

1979 The dwelling in 76 Great South Road appears to have been demolished, with two new semi-
detached buildings constructed in place.

1986 One dwelling in 80 Great South Road has been demolished.

1996 All remaining residential dwellings have been demolished, the motel at 80 Great South Road
has been constructed.

1996 to 2022 No observed changes.

4.3 New Zealand Geotechnical Database (NZGD)

The New Zealand Geotechnical Database (NZGD) was queried for geotechnical data available near to
or within 76-80 of Great South Road. No records were found within the site, however two investigations
have been completed both north and south of the site. A summary of the investigations and findings
are as follows:

e ENGEO Ltd drilled one machine borehole 60 m north of the site to a target depth of 9.5 m below
ground level (bgl). The borehole encountered Auckland Volcanic Field (AVF) tuff to 3.8 m bgl and
then slightly weathered basalt rock to end of hole. Basalt ranged from very strong to extremely
strong.

e Tonkin and Taylor Ltd drilled one machine borehole 200 m south of the site to a target depth of
80.3 m bgl. The borehole encountered AVF tuff to 3 m, basalt to 26 m overlying interbedded
sequences of East Coast Bays Formation sand, sandstone and siltstone.

4.1 Previous Reporting

A Geotechnical Investigation Report was completed by Coffey Geotechnics NZ Ltd (Coffey) referenced
GENZAUCK16633AA and dated 30 June 2015 to support the design and construction of a proposed
commercial building at 80 Great South Road. Works completed by Coffey included a site investigation
(summarised in Section 5.1), and geotechnical analysis to support the proposed development. The site
investigations and assessments determined by Coffey contribute to our understanding of the ground
conditions and subsequent geotechnical recommendations.

NGEO



5 Site Investigations

5.1 Previously Completed Site Investigations

Coffey completed a site investigation between 2 and 3 June 2015. The investigation comprised three
machine boreholes (MHO1 to MHO3) to a target depth of 8 m bgl and ten hand auger boreholes (HA01
to HA10) to a target depth of 4 m bgl with dynamic cone (Scala) penetrometer tests completed at the
base of each hand auger borehole. Coordinates for the investigations were not supplied, however their
approximate locations are presented in the Coffey Site Plan in Appendix 3 and the ENGEO Investigation
Location Plan shown in Appendix 4. The Coffey 2015 investigation logs are appended to Appendix 3.

5.2 ENGEO 2022 Site Investigations

To investigate the current proposed scheme, ENGEO undertook investigations at the site between the
25 and 26 January 2022. The investigation comprised four hand auger boreholes (HA101 to 104) and
11 percussion machine boreholes (PHO1 to PH09, ST0O1 and ST02). Two of these percussion boreholes
were utilised for downhole soakage testing following drilling and are denoted ST. All test locations are
shown on the Investigation Location Plan in Appendix 4. The percussion boreholes and soakage tests
were drilled up to 12.5 m bgl and the hand auger boreholes extended to 1.7 m bgl.

The results of the hand auger boreholes and in situ material strength testing, together with detailed
investigation logs are included in Appendix 5. Logs have been prepared in general accordance with the
New Zealand Geotechnical Society field classification guidelines (NZGS, 2005). Percussion borehole
logs and soakage tests are presented in Appendix 6.

5.3 Groundwater Conditions

Depths to groundwater were inspected in the pre-existing Coffey standpipe piezometers MHO1, MHO2
and MHO3 on the 25 January, 15 February and 11 March 2022. All piezometers were dry, confirming
the depth to groundwater is in excess of 8.00 m bgl. To confirm the screen intervals and the integrity of
the piezometers a downhole endoscope inspection was completed. All piezometers presented no signs
of damage, screened intervals were from 0.5 m to 5.50 m bgl with the exception of MHO2 which was
found to be partially screened to 5.5 m bgl with the remainder of the borehole remaining open exposed
basalt (i.e. no pipe) down to 8 m bgl.

5.4  Soakage Testing

Two percussion boreholes (ST1 and ST2) were drilled in the northern areas of the site for the purposes
of undertaking soakage testing in the underlying basalt rock. Soakage results were 16.8 and 19.4L per
second respectively. The results are presented in Appendix 6.

6 Ground Model

A conceptual ground model is presented in Appendix 7, the investigation findings are broadly consistent
with the published geology and are summarised as follows:

e The site is veneered with a surficial layer of topsoil to depths ranging from 0.10 m to 0.30 m bgl
in gardened and lawn areas across the site.

GEO



e Existing fill was encountered in all investigations both beneath grassed and paved areas. Fill
generally comprised a stiff to hard silt, with the exception of hardfill which was observed in
76 Great South Road where buildings were recently demolished. Cohesive fill is volcanic in
origin indicating materials are likely locally sourced. Depth of fill ranged from 0.3 m to 1.2 m bgl.

e Auckland Volcanic Field (AVF) Tuff underlies the surficial fill from 0.3 m to 4.6 m bgl. Tuff is a
non-welded volcanic airfall derived soil and comprises very stiff to hard silt with variable clay
and sand content. Undrained shear strengths ranged from 110 kPa to 200+ kPa (average
176 kPa). Where hand auger boreholes refused at depths shallower than 5 m bgl a Scala
penetrometer test was undertaken to confirm refusal, the majority of the tests reported
‘bouncing’ which we infer to be the top of the underlying basalt.

Based on the investigations completed to date, the tuff was found to be relatively continuous
across the entire site and typically in the order of 2 m to 3 m thick, with the exception the
northern area of the Mauranui building where ash is modelled as 5 m thick (70.5 m RL base of
ash layer). Tuff was not however present in the far northwest corner of the site (PH03).

e AVF Basalt was encountered across the entire site, the upper surface ranging from 2.2 m to
5.2 m bgl. Based on surrounding boreholes, (Section 4.3) the basalt is inferred to be in the
order of 20 m+ thick. The basalt was observed to be typically slightly weathered to unweathered
with strengths ranging from moderately strong to very strong. The top of basalt is undulating
across the site which is likely representative of the landform prior to basalt flows covering the
site.

Based on the investigations completed to date the top of basalt is approximately 2.5 m deep
(77 m RL) in the south-eastern area of the Mauranui building and deepens in the northern area
of the 80 Great South Road to 5.2 m (70.5 m RL) which may be reflective of a paleochannel or
gully. Basalt is approximately 2 m to 3.5 m deep (75 m RLto 76 m RL) in 76 Great South Road.

Sections of broken or fractured rock and cavities were logged in the percussion boreholes
(Appendix 6), with thicknesses ranging between 0.5 m to 3.5 m, however due to the drilling
methodology the structure and continuity of the fractured zones could not be determined. The
zones of inferred fracturing are shown to be spaced through the investigation rock mass rather
than a continuous horizon based profile. It could be assumed that on excavation, sections of
broken / fractured basalt may perform similar to cobbles and boulders and ravel from an
exposed face or cut. The sections of inferred broken basalt are shown on the conceptual ground
model.

A summary of the depth to basalt is provided in Table 2 for deep investigations.
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Table 2: Depth to Basalt

Investigation Depth to Top of Basalt Investigation 1D Depth to Top of Basalt
ID

m bgl m RL m bgl m RL
MHO1 2.9 75.2 PHO5 3.9 73.1
MHO02 2.7 73.3 PHO6 2.6 75.9
MHO03 4.7 73.8 PHO7 3.8 73.7
PHO1 2.2 75.8 PHO8 4.6 71.4
PHO2 2.2 76 PHO9 3.3 74.45
PHO3 0.3 75.7 STO1 1.4 74.35
PHO4 4.2 72.55 ST02 52 70.55

6.1 Groundwater Assessment

Auckland Council require an assessment against the Auckland Unitary Plan (AUP): Operative in Part
(Table E7), where excavations are proposed below the groundwater table. It is anticipated the proposed
excavations for the Mauranui building will range between < 0.5 m up to 6 m in depth. Based on the
piezometer observations and records as outlined in Section 5.3, the static groundwater for site is in
excess of 6 m bgl in the southern areas of the site and 8 m bgl in the northern area of the site. This
indicates the proposed excavation is not anticipated to intercept groundwater. Accordingly, based on
these results a consent is not required as a restricted discretionary activity under Clause (A28) in the
Auckland Unitary Plan (AUP): Operative in Part (Activity Table E7.7.4.1).

7 Geotechnical Considerations

7.1 Seismic Soil Classification

In accordance with the maximum categorised soil thickness in Table 3.2 of NZS 1170.5:2004 the
seismic subsoil class is assessed as ‘Class C — Shallow Soils’.

7.2 Liquefaction Susceptibility

Based on the presence of cohesive tuff soils overlying basalt rock to at least 20 m bgl, the site is
interpreted to have a low risk of liquefaction. Accordingly, a site-specific liquefaction assessment has
not been undertaken as part of this study.

7.3 Consolidation Settlement

To account for the presence of a deeper volcanic soil profile and to mitigate risk of differential settlement
we understand the preferred foundation solution for both buildings is stub piles founding on top of basalt
rock. Therefore, provided the buildings are founded on stub piles on basalt rock, excessive total or
differential settlements due to consolidation of soils are not considered to be of issue for the buildings.
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A preliminary settlement check has however been undertaken to assess potential settlements due to
the weight of the proposed fills across the site using Settle3 (V 5.010). Total settlements for a 5 m thick
tuff layer (assumes STO02 investigation log) with distributed live loads up to 90 kPa are calculated to be
in the order of 24 mm.

This preliminary analysis indicates total settlements fall within acceptable limits for the proposed
building types, however these results are considered preliminary and should be reassessed if any large
structures or buildings are founded on soils. Furthermore, the effects of settlement on building pile
foundations extending through consolidating soil layers should also be taken into consideration during
design.

8 Geotechnical Recommendations

Based on the geotechnical investigations completed on-site we consider that the site is geotechnically
suitable for the proposed development. This opinion is predicated on the consideration that design and
construction will be undertaken in accordance with the following site-specific geotechnical
recommendations, Auckland Council’s Code of Practice for Land Development and Subdivision, and
other appropriate standards.

8.1 Building Foundations

We understand the Mauranui building will comprise a combination of shallow and stub foundations to
account for the variable volcanic soil profile and the Great South Road building will utilise a stub pile
foundation solution. It should be noted that the quality of rock and depth to rockhead will vary across
the site away from test locations.

8.1.1 Pile Foundations

Based on the available investigation data, the top of basalt is modelled to occur to within 2 m to 5 m of
the existing ground surface. Recovered core from MHO1 to MHO3 show the contact between the basalt
and the overlying volcanic soils is relatively clean with intact rock at the contact. As such, we consider
stub piles founding on the top of basalt or piles embedded within the basalt rock to be suitable for the
proposed development.

However it should be noted that inferred and observed cavities, fractured rock and broken basalt layers
were logged in the majority of the deep investigations undertaken on-site. This indicates that the rock
mass is highly variable across the site.

A geotechnical ultimate (unfactored) bearing capacity of 6 MPa is considered suitable for stub piles
founded on top of fractured basalt rock.

Where building loads necessitate greater capacity, piles socketed within the basalt rock will be required.

On the basis of in situ soils tests carried out to date, and with a view to limiting elastic settlements to
relatively insignificant proportions, we recommend that embedded (rock socket) piles and / or ground
anchors are designed with an ultimate skin friction of 1 MPa within lightly to moderately fractured basalt.

The top 1.0 m of basalt should be ignored for both compressive and uplift capacity, to allow for fractured
zones near the top of the basalt. Skin friction should be disregarded in zones of voids and heavily
fractured basalt.
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Pile ultimate end bearing of 20 MPa may be utilised for piles with a rock socket of at least three (3) pile
diameters into lightly to moderately fractured basalt.

Proof drilling (to at least 3D below the toe of piles), will be required for all foundation locations. This is
to identify competent rock within and underlying rock socket zones and to confirm the competency of
rock and absence of voids below the toe of stub piles. Proof drilling will allow the correct pile length to
be ascertained prior to construction and will facilitate ordering the correct cage lengths - reducing
construction delays due to unforeseen ground conditions.

For end bearing or rock socket (skin friction and end bearing) piles, any heavily fractured zones or voids
encountered within the proof drilling boreholes should be infilled with low viscosity flowable grout (no
aggregate to aid penetration), following proof drilling.

A Geotechnical Engineer familiar with the site and the contents of this report should be engaged to
review the results of the proof drilling and to advise on target founding levels and the need for grouting.

8.1.2 Shallow Foundations
Basalt

Shallow slab on grade or strip and pad foundations founding on basalt are considered suitable for the
southern area of the Mauranui building, where the building platform is to be cut down to found upon
basalt. For design purposes, a geotechnical ultimate bearing capacity of 10 MPa is considered suitable
on competent, moderately strong basalt rock.

For shallow pad foundations on rock, foundation locations should be proof drilled to 3B to prove
competent basalt is present below the foundation.

Where foundation excavations encounter fractured rock or broken basalt at the subgrade level, the
following remedial options may be considered:

e Remove / undercut the fractured rock or broken basalt and replace with concrete (30 MPa) or
hardfill.

e Adopt a reduced geotechnical ultimate bearing capacity of 2 MPa.

It is recommended that the Geotechnical Engineer undertakes a visual inspection of the exposed
subgrade to determine the quality of the basalt. An allowance should be made for cleaning and removal
of basalt rubble prior to foundation pouring.

Volcanic Soils

If any ancillary structures are required for the proposed development, shallow foundations solutions
founding on volcanic soils may be required. A geotechnical ultimate bearing capacity of 450 kPa should
generally be available for strip and pad foundations up to 2 m wide bearing on the underlying native tuff
soils and / or certified engineered fill.

We anticipate existing fill will be undercut as part of the earthworks for the site, however in the instance
where foundations are proposed within where existing fill remains, the foundations will need to extend
through the fill to found in the underlying native soils.

NGEO



Based on the Coffey 2015 report an expansive soil class for the site is assessed as ‘Class M (Moderate)’
as per AS 2870:2011. Accordingly, foundations should be specifically designed for characteristic
movement of 20 mm to 40 mm.

All buildings should be designed to tolerate differential settlements up to 1 in 240 (approximately 25 mm
over 6 m length of a building) as required by New Zealand Building Code Handbook, Appendix B
Section B1/VM4, Clause B1.0.2, under the serviceability limit state load combination of NZS 1170.0,
unless the structure is specifically designed to limit damage under a greater settlement.

8.1.3 Strength Reduction Factor

As required by Section B1/VM4 of the New Zealand Code Handbook, a strength reduction factor of 0.5
must be applied to all recommended geotechnical ultimate soil capacities in conjunction with their use
in factored limit state design load cases for static and earthquake conditions.

8.2 Basement Excavation

A split-level basement structure for the Mauranui building is proposed, the WIP architectural plan set
shows the basement will be excavated to a finished floor level of 75.8 m RL and 73.0 m RL (assumed
total excavation level 75.3 m RL and 72.5 m RL, allowing 0.5 m for the floor slab and basecourse) which
will require excavations of up to 6 m from existing ground levels (refer to Figure 1).
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Figure 1: Mauranui building proposed basement retaining walls

8.2.1 Temporary Works

Given the majority of the basement retaining walls are proposed along the site boundary or within 5 m
of the site boundary, a top-down construction methodology shall be implemented to mitigate risk of
adverse effects (mechanical settlements) to adjacent buildings, structures and land. The preferred
sequencing is summarised as follows:

e Dirill retaining wall piles prior to bulk earthworks;

e Install reinforcing pile cages and pour concrete;




e Allow for concrete to cure; and
e Bulk excavations withing the building footprint commence.

The proposed basement retaining wall is understood to be structurally integrated into the building along
the eastern and southern walls and the preferred wall type is a solider pile retaining wall. We
recommend piles should be spaced no greater than 3D to promote soil arching in the overlying volcanic
soils and to minimise raveling occurring in the basalt rock. Design of the basement retaining wall be
undertaken during detailed design and building consent stages of the project. The walls will be designed
so that they are suitably stiff to limit wall deflection and ground settlements beyond the boundary.
Depending on the retained heights, this may require temporary propping to limit the short term wall
deflections.

No temporary excavations are currently scheduled for the Great South Road building.

8.2.2 Groundwater

Based on groundwater inspections outlined in Section 5.3 we anticipate the static groundwater level for
the site is deeper than the proposed basement excavation, however an allowance should always be
made for a sump and pump to collect water from the base of the excavation to direct it to a reticulated
stormwater system.

In the event groundwater levels rise i.e. during winter months an allowance for uplift pressure relief
wells in the basement should be made to mitigate risk of uplift pressure occurring beneath the
basement. Maintenance access points for all wells and sumps should be considered.

8.2.3 Preliminary Retaining Wall Design Parameters

The design parameters presented in Table 3 may be adopted for preliminary basement retaining wall
design. Four units are considered, assuming a lower bound for basalt to account for fractured rock or
broken basalt. Volcanic soils are anticipated to be present, with provision for existing non-engineered
fill where present at the boundary and beneath existing pavements and buildings, and provision for
engineered fill in the event any existing non-engineered fill is undercut and replaced.

Table 3: Retaining Wall Design Parameters

Material Type Unit Weight Friction Angle (°) Effective Undrained Shear
(kN/m?3) Cohesion (c’) Strength (kPa)
(kPa)
Engineered Cohesive 18.5 32 5 100
Fill
Engineered Granular 20 36 - -
Fill
Volcanic Tuff Soils 18 30 1 150
(Uncemented)
Fractured Basalt 26 35 N/A 5000
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The design of rigid retaining walls tied into proposed buildings (i.e. walls that are restrained from
movement at the top), should be based on an ‘at rest’ lateral earth pressure coefficient (Ko). Flexible
walls that are free to deform or rotate at least 1% of the exposed wall height (H) may be designed using
an active soil coefficient (Ka).

The Retaining Wall Designer should take into account acceptable levels of wall deflection when
selecting the appropriate lateral earth pressure coefficient.

For all proposed retaining walls greater than 1.5 m in vertical height, specific engineering design will be
required. Due to the variability in the top of basalt and competency of the basalt across the site, we
recommend that geotechnical input is sought ahead of retaining wall design to confirm appropriate
parameters for their design and to undertake supplementary investigation and analysis on retaining wall
alignments, if required.

8.3 Pavement Design

Based on our site investigation and the proposed development, we consider that a subgrade design
CBR value of 4% can be adopted for pavement design in the volcanic soils. A supplementary
programme of Scala penetrometer testing should be undertaken when subgrades are trimmed to
confirm actual CBR values.

CBR values in sensitive volcanic soils can be highly affected by moisture content (i.e. exposure to the
elements) and trafficking, as such, it is recommended that the subgrade is only trimmed to final level
immediately prior to placing a basecourse.

8.4  Existing Services

Auckland GeoMaps show an existing 225 mm diameter vitrified clay public wastewater pipe runs
perpendicular through the centre of the property in a northwest to southeast direction and along the site
boundaries to the adjoining 31 Mauranui Avenue and 82 Great South Road properties.

The proposed Mauranui building footprint falls within 5 m of the wastewater pipe in the north-western
area of 80 Great South Road and converges towards the southern corner of proposed basement
retaining wall. Due to the pipe nearing its design life we understand the pipe will be replaced and
redirected westward within 82 Great South Road, as such we consider the proposed pipeline location
is outside the zone of influence of future foundations and temporary excavations and basement walls.

Once the proposed pipeline alignment is confirmed we should be given an opportunity to review
potential effects to the pipeline from development to determine if further assessment is required. In
addition to this, we recommend that all new service connections should be appropriately designed to
accommodate potential ground movements arising from the proposed construction.

8.4.1 Private Services

We understand a transformer unit is positioned in the northern corner of 82 Great South Road and
0.5 m of the site boundary. Based the architectural plan set the transformer unit is approximately 3 m
west of the proposed basement retaining wall. Cut depths for the basement excavation are anticipated
to range between 3 m to 4 m, as such we consider the unit is outside the zone of influence for potential
settlement related effects.
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8.5 Site Works

8.5.1 Demolition

It is essential that all foundations and building debris from demolition of the existing structures are
completely removed prior to construction commencing.

If any existing services are to be decommissioned outside of the building footprint, the abandoned lines
should be fully removed or backfilled with grout to avoid creating preferential groundwater flow paths.

8.5.2 Earthworks

Topsoil should be stripped from all cut and fill areas prior to earthworks commencing on-site. Stockpiles
of topsoil and unsuitable materials should be sited well clear of the works on suitable, approved areas
of natural ground.

Trees that require removal prior to construction should have both their trunks and full root systems
removed to avoid risk of differential settlement. Trunk removal will create cavities in the inorganic crust
layer which should be backfilled with compacted hardfill to certifiable standards.

8.5.3 Existing Fill

We anticipate no fill will remain beneath building pile foundations, however it should be noted that all
building foundations will need to penetrate both fill materials and volcanic soils to found on basalt.

Where existing fill is present at subgrade level beneath proposed driveways and / or paved areas, visual
observations and further testing (including proof rolling and field strength testing) should be carried out
by a ground engineering professional to confirm their suitability to remain in situ. Where the materials
are not deemed suitable they should be undercut and backfilled with certified fill to the subgrade level.

8.5.4 Proposed Fill

We anticipate fill placement will be extensive across the landscaping areas between the Great South
Road and Mauranui buildings, fill should comprise clean clay or hardfill and should be approved by the
Engineer prior to use. Compaction should be carried out to certified standards (NZS 4431) with
conventional plant and under engineering control.

Site-won materials from the proposed excavations will likely comprise volcanic soils. These materials
are generally understood to contain allophane clay minerals. Soils with allophane clay require careful
handling by an experienced Earthworks Contractor as it can lose strength when too heavily trafficked
or compacted. When handling allophane soils it is recommended cut materials are transported to areas
of fill and compacted as soon as possible to avoid over-drying which can lead to compaction difficulties.

All engineered or structural hardfills should be placed in < 200 mm lifts and be compacted to a minimum
of 95% of maximum dry density, at no less than optimum moisture content. Compaction should be
achieved using standard plant and methodology suitable for the imported material. A water source
should be maintained on-site for moisture control.
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8.5.5 Excavations

Temporary unsupported cut slopes in volcanic soils for the basement excavation should not exceed a
batter of 1v:1h (~45 degrees from horizontal). Any temporary batters greater than 2.0 m in vertical height
should not exceed a batter of 1v:2h. In addition to this, cuts in volcanic soils must not be exposed to
adverse weather conditions i.e. cut faces should be covered with polythene plastic to limit wetting and
drying to mitigate risk of slope instability.

Whilst not currently anticipated, any cuts into competent strong columnar basalt should stand near
vertical, however where fractured rock or broken basalt is encountered cut faces may be prone to
raveling or toppling. An allowance for shotcrete and / or rock bolts may be required in such
circumstances to ensure settlements to adjacent buildings, infrastructure and land is limited.
Additionally, loosened wedges of rock should be removed or undercut from the exposed cut faces and
foundation subgrade prior to shotcreting or foundation pouring. Provisions for rock breaking and ripping
should also be considered for the basement excavation.

Where the allowable geometry is not sufficient to achieve the recommended temporary cut and batter
a top-down construction methodology is considered suitable, specifically where the basement
excavation is within 5 m of a site boundary.

All cuts and batters should be undertaken in line with WorkSafe Good Practice Guidelines for
Excavation Safety (July 2016).

8.5.6 Piling

All foundation locations require proof drilling to ascertain the top of basalt and check for zones of heavily
fractured basalt and / or voids. We recommend that these are drilled to a depth of at least 3 pile
diameters / shallow footing widths below the foundation invert level. This should be undertaken using a
combination of rotary coring and percussion drilling once the foundation layout plan is completed to
enable more accurate procurement for piled foundations. Results of this proof drilling should be supplied
to a geotechnical professional familiar with the contents of this report in order that the design foundation
length accounts for ground conditions encountered.

Voids may be present within the basalt rock which should be allowed for in the piling construction
methodology. Possible mitigation measures may include pile casing or pre-drilling pile holes and filling
void zones with low viscosity flowable grout.

8.5.7 Noise and Vibration

Piling operations and bulk excavations within basalt rock will require a specialist noise and vibration
assessment specific to the proposed construction methodology.

8.5.8 Erosion and Sediment Control

All erosion and sediment control should be undertaken in accordance with the current Auckland Council
erosion and sediment control guidelines (GD05) and / or any specific conditions of the resource consent
obtained prior to commencing site work.
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9 Further Work

We recommend that foundation and retaining wall elements be designed by a Chartered Professional
Engineer practising in foundation and retaining wall design. Additionally, ENGEO should be given the
opportunity to review and provide comment on the geotechnical aspects of final foundation design,
earthworks and retaining wall drawings and specifications, prior to building consent submission.

Additional geotechnical analysis may be required to support the design of the bored piled walls.

ENGEO should also be given the opportunity to observe the foundation excavations and proof drilling
in order to verify that the recommendations presented in this report and future design reports have been
interpreted as intended.

Further work may be required to inform design of temporary unsupported excavations (if proposed),
including the design and specification of rock bolts and concreting (where deemed necessary).

We note that based on our assumed cuts the proposed development will likely not trigger a requirement
for a detailed assessment of effects for active dewatering and groundwater drawdown under the
Auckland Unitary Plan (AUP). However, we should be given an opportunity to review this assessment
should proposed cuts for the site change.

10 Limitations

i. We have prepared this report in accordance with the brief as provided. This report has been
prepared for the use of our client, Dilworth Trust Board, their professional advisers and the
relevant Territorial Authorities in relation to the specified project brief described in this report.
No liability is accepted for the use of any part of the report for any other purpose or by any other
person or entity.

ii. The recommendations in this report are based on the ground conditions indicated from
published sources, site assessments and subsurface investigations described in this report
based on accepted normal methods of site investigations. Only a limited amount of information
has been collected to meet the specific financial and technical requirements of the client’s brief
and this report does not purport to completely describe all the site characteristics and
properties. The nature and continuity of the ground between test locations has been inferred
using experience and judgement and it should be appreciated that actual conditions could vary
from the assumed model.

iii. Subsurface conditions relevant to construction works should be assessed by contractors who
can make their own interpretation of the factual data provided. They should perform any
additional tests as necessary for their own purposes.

iv. This Limitation should be read in conjunction with the Engineering NZ/ACENZ Standard Terms
of Engagement.

V. This report is not to be reproduced either wholly or in part without our prior written permission.
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Geotechnical Investigation — 76-80 Great South Road, Newmarket

We trust that this information meets your current requirements. Please do not hesitate to contact the
undersigned on (09) 972 2205 if you require any further information.

Report prepared by Report reviewed by
Samantha MacKay Paul Fletcher, CMEngNZ (CPENQ)
Engineering Geologist Associate Geotechnical Engineer

E” 'S EO This report may not be read or reproduced except in its entirety. 06.04.2022
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w2 230 THK PRECAST CONCRETE WALL
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Borehole ID.

MHO1

. - sheet: 1 of 2
Engineering Log - Borehole projectno. ____ GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted casing diameter : HW vane id.: 288
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drilling information material substance
5 > | § material description ~Z vane structure and
o3 K sgmples& a o " . ) o o< §5 ® hea}ded additional observations
3| B _ | fieldtests | 2 25 SOIL TYPE: plasticity or particle characteristic, 52| 2% © ponk
£ g S 9 = = S 2 -g colour, secondary and minor components 7] B (kPa)
Q5 o ] - 5] o © 3 25 53 S ol
ED| _aeo| 3 4 © [S) S £ 0 3¢ | g888
P ASPHALT. M P TUFF
[ 1] Sandy GRAVEL: fine to coarse grained, D-VD| | | | | | Core Run (0.0-1.5 m): 0% recovery
LI sub-angular to angular, dark brown/grey, sand is FEo B
[ ] fine to coarse grained. [ i
L Clayey SILT: low plasticity, dark brown mottled vst-H| |11
[ 1] 1 pale brown/black, some fine to medium grained [ b
[ 05— sand, trace carbonaceous inclusion. [ 11 ]
[ ] (N ]
[ (N
< [ § (N 7
[ . (N 4
[ ] (N ]
[ (N
P 10 ML Sandy SILT: non plastic, dark brown speckled pale PEL
LI 1 brown/black, trace clay, sand is fine to medium P 1
[ ] | grained, with trace carbonaceous inclusion. [1] ] |
[ (N
ol T ] (N ]
g 111 . (I E
iy S 15 RN i
BN ['| ||| CoreRun (1.5-2.0 m): 0% recovery
[ sPT ] (N )
‘ ‘ ‘ 4,6,5 T ‘ ‘ ‘ ‘ N
[ N*=11 i (N i
[ i (N ]
[ (N
} } } 20 i MH | Clayey SILT: medium plasticity, pale brown } } } } Core Run (2.0-2.9 m): 100% |
speckled orange-brown, minor fine grained sand, recovery
) } } } i trace carbonaceous inclusion. } } } } ]
[ b (N h
[ . (N -
1] 05 11 _
[ ’ 2.5 m: with minor fine to medium grained (N
[ ] T sub-angular to angular basalt gravel, with trace [ 1
I i basalt cobblestone, sub-angular, low vesicular RN i
] i 2.6 m: becoming dark brown speckled pale brown RN 1
(N Borehole MHO1 continued as cored hole [T
T BT
[ 3.0 (N —
[ ] (N J
[ (N
[ 1 (N 1
[ 1 (N E
[ ] (N J
[ (N
I 3571 1] 7
[ 1 (N b
[ . (N ]
N 1 RN ]
[ (N
[ § (N 7
L |
method » support samples & field tests dass"_icaﬁo" _sy!nbol & consistency / relative density
AD  auger drillng® M mud N ni B bulk disturbed sample soil description vs very soft
AS  auger screwing C casin ) based on Unified
HA  hand auger 9 D d's“.erEd sample Classification System S soft
W washbore penetration E enylronmental sample F ﬂrm
HA  hand auger oo ) SS spllt_spoon sample ) - St stiff ]
OB  open barrel p:n;eizstgnce Uit# undisturbed sample ##mm diameter glms;ure VSt very stiff
: < rofusal HP hand penetrometer (kPa) Y H hard
water N standard penetration test (SPT) {\IAV v”:gt'St Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered S  saturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L Ioosg
B blank_ bit >——| water inflow \R/’S \r/:frl]:aslhear; peak/remouded (kPa) Wi liquid limit IB/ID ;n::slgm dense
5 $Cbllt) ' | water outfiow HB hammer bouncing VD very dense




Borehole ID.

MHO1

- . sheet: 2 of 2
Engineering Log - Cored Borehole projectno. __ GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted drilling fluid: casing diameter : HW vane id.: 288
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drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
d £ S ROCK TYPE: grain characterisics, £ S & Is50 & Is(50 c pe, inclination, planarity, roughness, coating,
3E =1 = o lour, struct t oS Se
BE| . £ = 2 colour, structure, minor components 235 X = il (MPa) 22 thickness, other)
g8 % : =4 % 8 :q-_? O = diametral 2= aial: o 5 )
Ea| =z | x| 3 5 | start coring at 2.90m 2% [522,28| d-damera | §° particular general
W\ N\ BASALT: fine to medium grained, dark grey sw | AUCKLAND BASALTS
30—/ ./ A speckled brown, massive, highly vesiclular, |1 I Driling Break, 0 - 5°, IR, RO, SN, -
_> > vesicles have orange-brown staining with silty |1 TCR= Drilling induced fracture i
(A A sand infill, vesicles are interconnected. || ;%OR"/g
K< [ 53% - Driling Break, 0 - 5°, IR, RO, SN, i
4/ / | RQD= Drilling induced fracture ]
07 N 7%
> [ -
3.5 &4 [ — Drilling Break, 0 - 10°, IR, RO, SN, .
1> Ll Drilling induced fracture i
N\
K< I T
'< < : : — Drilling Break, 20 - 30°, UN - IR, RO, 1
i V4 SN, Drilling induced fracture i
D) I [} cs, silty sand, fine to coarse grained,
4.0 < < | pale brown, sub-angular to angular, ]
s/ SW to I with trace fine to coarse grained
I\ \ uw TCR= sub-rounded basalt filled E
<4 I 100%
1% N sore :
NN |1 93% 4
/ / RQD=
_> > : : 93% — Drilling Break, 5 - 10°, UN - IR, RO, CN ]
I\ N\ ]
a5 ) |1
4N\ | | p
/ /
o i BN I i
< < 4.70 m: becoming lightly vesicular, vesicles |
1/ appear not interconnected | 1
N\
VvV 7 |1 ]
N\
50,/ / Il ]
A\ Il
1 7 | | T
N\
K< L ]
16 i |
1/ / I [ cs, sandy gravel, fine to coarse ]
N\ | grained, dark brown, sub-angular to
55—/ / angular SN - filled —
M I | \-"JT, 60 - 70°, UN - PL, RO, sandy sil,
.y < < I TCR= orange-brown, sand is to medium ]
1/ | 100% grained SN i
N\ || SCR=
&4 45% ]
> Il RQD=
KA I 35% — JT.40-50°, UN, RO, SN T
/ / | [— JT,30-40°, UN, RO, SN
6-°_> > Ll ™~ JT.80-90°, UN, RO, SN n
AN\ | — JT,0-5° UN, RO, SN ]
/ /
AN (] =
KX ! -
{4 I JT,60-70°, UN - IR, RO, SN
] / / | | —F Drilling Break, recovered as sandy
65 gravel, fine to coarse grained, —
| Borehole MHO1 terminated at 6.50 m sub-angular to angular SN, Drilling
| 1 Target stratum : : : : : induced fracture s
|
i I i
1 I ]
Lt 1
. weathering & alteration* defect type planarity
Tseth":ug‘:rl;gf:\:ng water graphic log / core recovery RS residual soil BS bedding shear PL planar
s CW completely weathered PT parting CU curved
AD  auger drilling . AvA |10/1|0/123 v¥ate}r1 core recovered HW highly weathered JT  joint UN undulating
CB  claw or blade bit eve oln ale shown (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
\lilvMLC;,\lvillsrgocr;e (51.9 mm) > water inflow SW slightly weathered SS shear surface IR Irregular
ol : —<| complete drilling fluid loss no core recovered UW  unweathered ) CO contact
NQ  wireline core (47-6mm) . - . *W replaced with A for alteration CS crushed seam
HQ wireline core (63.5mm) —<]| partial drilling fluid loss strength SM seam
PQ wireline core (85.0mm) core run details VW very weak i
SPT standard penetration W weak roughness coating
test barrel withdrawn MS moderately strong SL  slickensided CN clean
HA  hand auger = water pressure test result S strong POL polished SN stain
OB  open barrel 3|  (lugeons) for depth TCR = Total Core Recovery (%) VS very strong SO smooth VN veneer
Nl interval shown SCR = Solid Core Recovery (%) ES extremely strong RO rough CO coating
RQD = Rock Quality Designation (%) VR very rough
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Borehole ID.

MHO02

- . sheet: 1 of 2
Engineering Log - Borehole projectno. ____ GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 03 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted casing diameter : HW vane id.:
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drilling information material substance
5 > | § material description ~Z vane structure and
o3 K sgmples& a o = B ) o o< §5 ® h a}ded additional observations
3| B _ | fieldtests | 2 25 SOIL TYPE: plasticity or particle characteristic, 52| 2% © ponk
£ g S 9 = = S 2 -g colour, secondary and minor components 7] B (kPa)
Q5 o ] - 5] o © 3 25 53 S ol
ED| _aeo| 3 4 © [S) S £ 0 3¢ | g888
P 2 | TOPSOIL. M [vst-H[ T T TUFF
(N . ['I'1'l'| Core Run (0.0-1.5 m): 0% recovery
L1 . ML | Clayey SILT: low plasticity, brown speckled FEL B
(N | black/pale brown, minor fine to medium grained (I i
[ sand, trace carbonaceous inclusion. 1]
[ 1] 1 [ b
NN 05— RN _
[ ] (N ]
o || (N
< 3 [ ] (N 7
MERR . (N 4
T ] (N ]
[ (N
P 10 ML Sandy SILT: non plastic, dark brown speckled PEL
LI 1 orange-brown/black, sand is fine to medium P 1
[ ] | grained, trace carbonaceous inclusion. [1] ] |
[ (N
[ ) (N ]
[ . (I E
[ (N -
L I'| || | CoreRun (1.5-2.0 m): 100%
[ Pt [ ||| |recovery
‘ ‘ ‘ 1,1,2 T ‘ ‘ ‘ ‘ N
[ N=3 11 N J
[ I (N ]
[ (N
o } } } 20 i MH | Clayey SILT: medium plasticity, orange-brown } } } } Core Run (2.0-2.7 m): 100% |
o speckled pale brown, minor fine grained sand, trace recovery
[ 1] i fine to medium grained sub-angular to angular LT ]
[ ] basalt gravel, trace carbonaceous inclusion. [1] ]
[ § (N b
[ . (N 4
[ (N
1] 25 1]
1 1 1 2.6 m: with some fine to medium grained 1 1 1 1
I sub-angular to angular basalt gravel (L
} } } 1 Borehole MHO2 continued as cored hole } } } } 1
[ ) (N )
[ 3.0 (N —
[ ] (N J
[ (N
[ 1 (N 1
[ 1 (N E
[ ] (N J
[ (N
I 3571 1] 7
[ 1 (N b
[ . (N ]
N 1 RN ]
[ (N
[ § (N 7
L |
method » support samples & field tests dass"_icaﬁo" _sy!nbol & consistency / relative density
AD  auger drillng® M mud N ni B bulk disturbed sample soil description vs very soft
AS  auger screwing C casin ) based on Unified
HA  hand auger 9 D d's“.erEd sample Classification System S soft
W washbore penetration E enylronmental sample F ﬂrm
HA  hand auger oo ) SS spllt_spoon sample ) - St stiff ]
OB  open barrel p:n;eizstgnce Uit# undisturbed sample ##mm diameter glms;ure VSt very stiff
: < rofusal HP hand penetrometer (kPa) Y H hard
water N standard penetration test (SPT) {\IAV v”:gt'St Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered S  saturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L Ioosg
B blank_ bit >——| water inflow \R/’S \r/:frl]:aslhear; peak/remouded (kPa) Wi liquid limit IB/ID ;n::slgm dense
5 $Cbllt) ' | water outfiow HB hammer bouncing VD very dense
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E - . L C sheet: 2 of 2
ngineerin - Cored Borehol
gineering Log - Lored borenole project no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 03 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted drilling fluid: casing diameter : HW vane id.:
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © s 3 % R|OCK .{YPtE' grain characterISICSt, .% _5 & Is50 & 1s(50) S 4 (type, inclination, planarity, roughness, coating,
E 8_ 6 é < _g- colour, structure, minor components % § 0)5 ;i:rﬁz‘l‘ra‘ (MPa) ; % thickness, other)
TS| E a2 | & k3] - —a | 23 )
g @ g E 3 ) start coring at 2.70m gﬁ £22,28 o dametral 8 S particular general
W\ N\ BASALT: fine to medium grained, dark grey, sw || AUCKLAND BASALTS
1 7 massive, highly vesiclular, vesicles are | 1
N\ i ilt infi -
1> interconnected, sandy silt infill, orange-brown. | | Driling Break, UN - IR, RO, SN, |
N\ | TCR= Drilling induced fracture
30/ / . . | 100% 7
N\ 3.00 to 3.40 m: basalt is moderately vesicular, SCR=
'< < vesicles are spread out with greater diameter I 75%_ i
K< and interconnected | R7005= — JT, 30-40°, UN - CU, RO, SN 1
i/ 7 | o |
N\ |
4/ 7/ ]
>> l — Driling Break, 0 - 5°, UN - IR, RO, CN,
354 < ) . | Drilling induced fracture
;) 3.50 m: vesicles diameter reduced and appear |
N NN not interconnected I ]
J/ 4
N\ |
K<L | i
| Ve | 0 4
\ A\ CS, clasts (100%), 10-40mm,
/S | sub-angular to angular, highly
4.0 > > | vesicular, vesicles interconnected SN |
2D | TCR= — JT, 80-90°, UN - CU, RO, silt, pale 1
< < | 100% brown-orange SN - VN
] SCR= [ Drilling Break, 0 - 2°, UN - IR, RO, CN,
v | b
KA 17% Drilling induced fracture i
/ / | RQD= JT,80-90°, UN - CU, RO, silt, pale
4N\ N\ | 8% N brown-orange SN - VN .
4 | JT, 40 - 50°, UN - ST, RO, silt, pale
4.5 > > | brown-orange SN - VN —
g _> > | — JT,80-90° UN, RO, silt, pale 1
NN brown-orange SN - VN
1 7 | 4
N\ |
1, 4
22 ! |
N\ | — Dirilling Break, 0 - 5°, UN - IR, RO, CN
50—/ / |
N\
1/ 7 | i
N\ |
i/ 4
(NN |
4 7 | 4
N\
i/ | 1
22 |
5.5 ]
> > 5.50 to 6.50 m: basalt is highly vesicular, vesicles | Driling Break, recovered as clasts
I\ are interconnected | TCR= (100%), 20-50mm, sub-angular to ]
J/ | 100% angular, highly vesiculated, vesicles ]
\ A\ SCR= interconnected, Drilling induced
h < < | 45% fracture ]
/s | RQD=
AN\ | 45% Drilling Break, recovered as clasts ]
/S (100%), 10-30mm, sub-angular to
6.0 > > | angular, highly vesiculated, vesicles ]
JNA | interconnected, Drilling induced |
% | fracture
4\ N\ .
Y% |
i AN I 4
<< |
& | Drilling Break, recovered as clasts
6.5 - (100%), 30-50mm, sub-angular to —
i Borehole MHO2 terminated at 6.50 m | angular, highly vesiculated, vesicles i
| interconnected
1
. weathering & alteration* defect type planarity
Tsetho:ugesrl;g?eo\zng graphic log / core recovery RS residual soil BS bedding shear PL planar
s CW completely weathered PT parting CU curved
ég aluger dg:'”ég bit AvA ﬂ;?f;?é;zaggt:ﬁown core recovered HW highly weathered JT  joint UN undulating
W CaWh%" lade DI > (graphic symbols indicate material) MW  moderately weathered SZ shear zone ST stepped
NMLC‘;\Ivi/ISLCOcrE?re (51.9 mm) [>—| water inflow SW  slightly weathered SS shear surface IR Irregular
ol : —<| complete drilling fluid loss no core recovered UW  unweathered ) CO contact
NQ wireline core (47.6mm) *W repl with A for alteration
! - : eplaced or alteratio CS crushed seam
HQ wireline core (63.5mm) —<| partial drilling fluid loss strength SM seam
PQ wireline core (85.0mm) core run details VW very weak i
SPT standard penetration . W weak roughness coating
test barrel withdrawn MS  moderately strong SL  slickensided CN clean
HA  hand auger = water pressure test result S  strong POL polished SN stain
OB  open barrel 3|  (lugeons) for depth TCR = Total Core Recovery (%) VS very strong SO smooth VN veneer
| interval shown SCR = Solid Core Recovery (%) ES extremely strong RO  rough CO coating
RQD = Rock Quality Designation (%) VR very rough
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Dilworth Trust Boarrd Project no: GENZAUCK16633AA
Project: Borehole
e Number: MHo2
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Title: MH02 CORE BOX PHOTOGRAPHS
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FET TRt
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. - sheet: 1 of 3
Engineering Log - Borehole projectno. ____ GENZAUCK16633AA
client: Dilworth Trust Board date started: 03 Jun 2015
principal: date completed: 03 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted casing diameter : HW vane id.: 288
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drilling information material substance
c c . L >
S > | © material description =% vane structure and
o3 -1 sgmples& a o " o< §5 hea additional observations
3E| B fieldtests | — | = | o | €5 SOIL TYPE: plasticity or particle characteristic, S8 | 85 |®gnoued
£8| & 8 E £ S | 2¢ colour, secondary and minor components 2% | 32
o 3 Q o = (7] E E > <] g g‘_“ (épg)o
ED| _aeo| 3 4 © [S) S £ 0 3¢ | g888
P TOPSOIL. M [vst-H[ T T TUFF
(N . ['I'1'l'| Core Run (0.0-1.5 m): 0% recovery
L1 . ML | Clayey SILT: low plasticity, brown speckled dark FEL B
[ 1] | brown/black, minor fine to medium grained sand, LT i
[ trace carbonaceous inclusion. 1]
[ 1] 1 [0 1
NN 05— RN _
[ ] (N ]
o || (N
< 2|l ] (N 7
Tzl (N
% 1 -
[ ] (N ]
[ (N
[ 1] 10 : o [11] 7]
ML Sandy SILT: non plastic to low plasticity, brown
LI T speckled orange/dark brown/black, trace clay, sand P 1
[ ] | is fine to medium grained, trace carbonaceous [1] ] |
[ inclusion. 1]
[ ) (N ]
[ . (I E
[ N -
L I'| || | CoreRun (1.5-2.0 m): 100%
[ Pt [ ||| |recovery )
‘ ‘ ‘ 4,3,5 T ‘ ‘ ‘ ‘ N
[ N*=8 i (N i
[ i (N
[ (N 1
[ 2.0 (N 1
Core Run (2.0-3.0 m): 100%
[ (N
1] ] 11| e ]
[ i (N ’
[ § (N b
[ (N 4
[ (N |
[ (N
[ (N b
- [ . (N E
(<] [ ] (N i
[ (N
[ ] | (N )
[ 3.0 ; - — pel | | —
] ML-MH| Clayey SILT: low to medium plasticity, dark brown [ Core Run (3.0-3.5 m): 100%
D] T speckled black, minor fine grained sand, trace RER recovery 1
iR 1Sﬁ’T1 ] carbonaceous inclusion. IR VS 70/ 22 kPa _
[ =2 1 (N E
[ J (N J
[ (N
I 3571 1] 7
ore Run (3.5-4.0 m): o
Core Run (3.5-4.0 m): 100%
(N . ['1'1I | recovery b
[ . (N ]
N ) RN ]
[ (N
1 1 1 3.9 m: with trace fine to medium grained H_l 1
4
R}gthod aril support samples & field tests cIaSSIf-IIC:tIOH _s‘:f"bd& consistency / relative density
auger drilling* M mud N nil . soil description
AS  auger screwing* C casin B b.l'”k disturbed sample based on Unified vs very soft
HA  hand auger 9 D disturbed sample Classification Syst S soft
W washbori penetration E environmental sample assiiication System F firm
HA  hand " o SS split spoon sample St stiff
OB ogen la):?reel E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
: o 1orgngto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix -Oct- N* SPT - sample recovered W wet VL very loose
Yy 10-Oct-12 water s saturated
eg. ADT = |level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow VS vane shear; peak/remouded (kPa) Wi liquid limit MD medium dense
T TC bit q fl R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense
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Borehole ID.

MHO03

- . sheet: 2 of 3
Engineering Log - Borehole projectno. ____ GENZAUCK16633AA
client: Dilworth Trust Board date started: 03 Jun 2015
principal: date completed: 03 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted casing diameter : HW vane id.: 288

g COF BOREHOLE: NON CORED MH LOGS.GPJ <<DrawingFile>> 22/06/2015 14:33

drilling information material substance

5 > | § material description ~Z vane structure and
o3 K sgmples& a o = B ) o o< §E, ® h a}ded additional observations
3| B _ | fieldtests | 2 o 3 SOIL TYPE: plasticity or particle characteristic, 58 %E © ponk
% 2 § % = g S ﬁ = colour, secondary and minor components % ] -E-E (kPa)
EB| ool 2 x| 3 5 | o E3 | 82 | g888

F ML-MH| sub-angular to angular basalt gravel M |vst-Hl | T T T TUFF

[ 7 Clayey SILT: low to medium plasticity, dark brown ['I'I'l'| Core Run (4.0-5.0 m): 100%

|1 | speckled black, minor fine grained sand, trace || || |recovery

I carbonaceous inclusion. (continued) | | ]| |VS104/24kPa
o ] 1 4.0 m: with trape basalt_ boulders, 40-60mm, highly L]
o L1 | vesicular, vesicles are interconnected BN

NN 45— BN

[ ] (N

! ‘ ‘ Borehole MHO3 continued as cored hole ‘ ‘ ‘ ‘

; ; ; Borehole MHO3 continued as cored hole ; ; ; ;

[ ] (N

[ (N

[ 1] 5.0 [11]

[ . (N

[ ] (N

[ (N

[ ) (N

[ . (I

I 55 IR

[ (N

[ ] (N

[ 1 (N

[ ] (N

[ | (N

[ (N

[ 6.0 (N

[ . (N

[ ] (N

[ (N

[ § (N

[ . (N

[ (N

1] 65 1]

[ ] (N

[ . (N

[ ] (N

[ (N

[ ) (N

[ 7.0 (N

[ ] (N

[ (N

[ 1 (N

[ 1 (N

[ ] (N

[ (N

I 757 R

[ 1 (N

[ . (N

[ ] (N

[ (N

[ § (N

Ll |
m:e)thod driling* support samples & field tests Clas::iir:gg:razzd & consistency / relative density
AS :3g§:sgrg\1&ng’ '\CA(gi?n Nl B blulkdlsturbed sample based on Unified vs very soft
HA  hand auger 9 D d's“.”bEd sample Classification System S soft
W washbore penetration E enylronmental sample F ﬂrm
HA  hand auger oo ) SS spllt_spoon sample ) - St stiff ]
OB  open barrel p:n;eizstgnce Uit# undisturbed sample ##mm diameter glms;ure VSt very stiff

: < rofusal HP hand penetrometer (kPa) Y H hard
water N standard penetration test (SPT) {\IAV vrcgtISt Fb friable

* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered S  saturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L Ioosg
B blank_ bit >——| water inflow \R/’S \r/:frl]:aslhear; peak/remouded (kPa) Wi liquid limit IB/ID ;n::slgm dense
5 $Cbilt)|t | water outfiow HB hammer bouncing VD very dense
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sheet: 3 0of 3
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. .
Engineering Log - Cored Borehol
gineering Log - Lored borenole project no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 03 Jun 2015
principal: date completed: 03 Jun 2015
project: 80 Great South Road logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: , Bob Cat mounted drilling fluid: casing diameter : HW vane id.: 288
drilling information | material substance rock mass defects
material description 3 estimated | samples, defect additional observations and
s = . . . o] strength field tests spacing defect descriptions
g © 3 % ROCK TYPE: grain characterisics, .% S & Is50 & 1s(50) c (type, inclination, planarity, roughness, coating,
35| _ € = 2 colour, structure, minor components 2% X = axial: (MPa) 2 % thickness, other)
sgls|| 5| 8 §8 (O | e | 23 .
Eal 2 T 3 o start coring at 4.70m 23 222,29 d=dameta 8o particular general
W\ N\ BASALT: fine to medium grained, dark grey, sw || AUCKLAND BASALTS
1 7 massive, highly vesiclular, vesicles are | 1
A\ i
1> interconnected. | ]
AN | — Dirilling Break, 0 - 5°, CN, Drilling
50—/ / | induced fracture —
07 |
b ) - — JT,70-80°, SN - VN
4/ 7 5.15 to 5.30 m: recovered as high plasticity | 1
1> > ) clayeysil, dark brown, with trace basalt cobbles, | | R , i
\\\l highly vesicular, vesicles are interconnected | bJT, 103—)50 f’IIUZ" RO, clayey silt, dark
1/ 7 A 5.30%0 6.10 m: vesicles are increased in | rown SN - file i
> > ) diameter and largely spread out
554K | ]
Y% |
i AN I TCR= ]
0,
(< | o — JT, 20 - 30°, UN, RO, clayey sit, dark .
/ / I 63% brown SN - VN
I o i
/ / | RQD=
AN\ 57% 1
Y% |
6.0 > > | —]
1> . . . | — JT,40-50° UN, RO, SN - VN :
/S 6.10 to 8.00 m: vesicles diameter is reduced to I
'> > smaller diameter and close to each other | 1
g 1% | i
T N | i
v
65— > > | |
(A 4] 6.50to 6.70 m: recovered as clast (90%) |
1/ 10-40mm, clast is basalt, sub-angular to angular, | 1
N basalt s highly vesicular, vesicles are | ]
< < interconnected, fines (10%) clayey silt, high
1/ plasticity, dark brown | .
A\ |
4/ | i
A\
KL | i}
1/ 7 | - -
TCR=
1> | 53% _
N\ | SCR=
s < < | 33% — JT, 10-20° UN - IR, RO, clayey silt, .
> | RQD= dark brown SN - filled
KL 27% [ Drilling Break, IR, clast (100%) T
75/ 7 | basalt, 20-50mm, sub-angular to _
- \ A\ | angular, highly vesiclar SN, Drilling
17 induced fracture .
N\ |
Y7/ | i
A\
/ / |
KL i
Y% |
{1 | i
N
= Borehole MHO3 terminated at 8.00 m I
7 Target stratum | 1
4 | i
. | .
4 | i
8.5 : —]
4 | i
]
. weathering & alteration* defect type planarity
Tsetho:ugesrl;g?eo\zng water graphic log / core recovery RS residual soil BS bedding shear PL planar
s CW completely weathered PT parting CU curved
AD  auger driling VA |10/1|0/123 v¥ate}r1 core recovered HW  highly weathered JT joint UN undulating
\?VB ClaWh%" blade bit evel on date shown (graphic symbols indicate material) MW moderately weathered SZ shear zone ST stepped
wasnbore >—|water inflow SW  slightly weathered SS shear surface IR Irregular
NMLONMLC core (51.9mm) | | f o5 mpiete drilling fluid loss no core recovered UW unweathered =~ CO contact
NQ  wireline core (47.6mm) . - . *W replaced with A for alteration CS crushed seam
HQ wireline core (63.5mm) —<| partial drilling fluid loss strength SM seam
PQ wireline core (85.0mm) core run details VW very weak i
SPT standard penetration . W weak roughness coating
test barrel withdrawn MS  moderately strong SL  slickensided CN clean
HA  hand auger = water pressure test result S  strong POL polished SN stain
OB  open barrel 3|  (lugeons) for depth TCR = Total Core Recovery (%) VS very strong SO smooth VN veneer
| interval shown SCR = Solid Core Recovery (%) ES extremely strong RO  rough CO coating
RQD = Rock Quality Designation (%) VR very rough




Client:
Dilworth Trust Boarrd Project no: GENZAUCK16633AA
Project: Borehole
e Number: MHO3
ﬁ .) 80 Great South Road
coriey Compiled: | PP Date: 02/06/2015
Title: MHO03 CORE BOX PHOTOGRAPHS
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Depth: 5.3 mto 8.0 m




Borehole ID.

HAO01

E . - L sheet: 1 of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
_5 > _5 material description - ‘§ vane DCP structure and
o5 =1 samples & € o = o< §E, shear (blows/ additional observations
35| B fieldtests | — | = o | 83 SOIL TYPE: plasticity or particle characteristic, 58| 839 Q{S";‘;‘;',ﬁ""d 100 mm)
£a S 5] E| £ s ] colour, secondary and minor components BT | 22
2SS & | & - & @ 8 E 55 | 8 (kPa)
EB| _no| 3 x| S 5 | ©a E8 | 82 | 3888, ,0ue
P TOPSOIL. FEETT T ruFe
[ ) I 1
[ . Frrrprrn 1
N : : _ EERREREN 1
I ] CL Silty CLAY: medium plasticity, orange brown, M VSt ‘GB‘ ‘GJ 111 ]
Il 05 with minor fine grained sand. FTIdL111 1| vs181775kPa
[ ’ Frrrprrn
} } } - 0.6 m: with some fine grained sand } } } } : : : :
19 N m
IR 1 _ el e |11 1
I8 0.8 m: becoming brown orange streaked dark EERRERRE VS 175/ 60 kPa
[=4 N -
x| erange ARRREREN
3 1.0 -
1] = Frrrprrn
1] i 1.1 m: becoming pale brown streaked orange [P rrn 1
]| brown EESRRRRN VS 181 kPa
L SC Clayey SAND: fine to medium grained, dark MD CEEEPEEE
5 } } } ] red brown, with some silt. } } } } : : : : )
; 1] CL Sandy CLAY: medium plasticity, pale brown VSt | | ‘GJ 111
2 ] ) - i
g ] mottled dark red brown, with some silt. Il | vs 181 kPa |
o
3 [ CH | Silty CLAY: high plasticity, orange brown, with FETEprTn
A [ ]| 1 trace fine grained sand. LTl i
2
hg" rr Hand Auger HAO1 terminated at 1.9 m rrr Scala Bouncing
£ (N 2.0 Refusal AN ]
g [ . (N .
[=)
v [ 1] ] (N i
2 N | BN |
g [ (N
S [ (N
£ [ 2.5 (N m
§ [ . (N 1
- [ . (N .
o
i (N i (N i
o
3 [ ] (N ]
z [ (N
g L1 3.0 RN ]
=
2 [ ) (N ]
i Il . NN ]
2 [ . (N :
é [ ] (N 4
o [ 351 (N |
= [ (N
é [ (N
5 I 1 R -
o [ 1 (N 1
=
& [ . (N :
&
Hh i :
|
© . .
o L1 N
o) [ (N
i I 1 R 1
(&)
[ 1 (N 1
L |
method - support samples & field tests Class'f_'lczt'on _S‘C"bd & consistency / relative density
AD  auger drilling” M mud N ni B bulk disturbed sample soll cescription vs very soft
AS  auger screwing C casin ) based on Unified
HA  hand . 9 D disturbed sample Classification Syst S soft
W 2 hsuge penetration E environmental sample assiiication System F firm
HA :ar?d ore " N o SS split spoon sample St stiff
and auge! E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
1 fardingto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered s ;vaeturate d VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow VS vane shear; peak/remouded (kPa) Wi liquid limit MD medium dense
T TC bit 4 R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense




Borehole ID.

HA02
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E - . L H d sheet: 1 of 1
-
ngineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
S o S material description - ‘% vane DCP structure and
o5 =1 samples & € o = o< §E, shear (blows/ additional observations
35| B fieldtests | — | = o | 83 SOIL TYPE: plasticity or particle characteristic, 58| 839 "’g";;;';‘ed 100 mm)
£g2 & 3 El g s | g€ colour, secondary and minor components 2T | 32
o 2 o © _ 5 © 8 E o5 =] (kPa)
EB| e | 2 4 3 5 | oa E8 | 82 | 3888 nne
P TOPSOIL. RERERRRRRNTE
[ ) I 1
[l 1 Frrrprrn 7
N - : _ EERRERRN ]
I Clayey SILT: medium plasticity, brown M VSt | || ‘d RN
RN T mottled dark red brown, with trace fine to LIl [vs181kpa b
R 0.5 coarse sand and minor fine to medium gravel. EERRERRE —
[ ] Frrrprrn 1
[ ] Frrrprrn 1
[ . ) ) . CHONENEN 1
] 0.8 m: with no gravel and trace fine grained IERRERRE VS 181/ 78 kPa
T sand b
I 10 AERRERRN
[ ]| CL | Silty CLAY: medium plasticity, dark orange LTl | TUFF
N T brown, with trace fine grained sand. HERERRER b
PEEy 1 SR vs 165082 kPa 1
AR i NRRRRRER 1
[ § . Frrrprrn 1
<ZH‘|§ 15— Frrrprrn -
=]y | el | 1111 1
Py = i LT 1111 |vs171/110kPa ]
[ 1.7 m: becoming pale orange brown with minor FETEprTn
[ § fine to medium grained sand Frrrprrn 1
[ ] Frrrprrn 1
[ 1] 2.0 ) CERCINENNN —
] 2.0 m: becoming pale brown mottled dark red EERRERRE VS 156/ 39 kPa
L1 T brown, with some fine to medium grained sand b b
N 1 EERRERRN |
[ NRERRRER
L PRI vs 110/53 kPa
[ 2.5 Frrrprrn 7]
[ . Frrrprrn 1
[ . Frrrprrn .
I | ool 11111 1
[ 1] i PP ]| VS 110/ 53 kPa ]
I ] ERRREREN ]
N 30 RERRRNRN
rrt i Hand Auger HAO2 terminated at 3.1 m rrr Scala Bouncing ]
[ Refusal (N
[ . (N .
[ ] (N 4
[ (N
3.5 —
I 1 N |
[ (N
[ ) (N 1
[ 1 (N 1
[ . (N .
I 40— R _
Il | NN |
I | N ]
[ (N
[ ) (N 1
[ 1 (N 1
L |
method - support samples & field tests classif.ilcztion _S‘C"bd & consistency / relative density
AD  auger driling” M mud N nil B bulk disturbed sample sof description vs very soft
AS  auger screwing C casing D disturbed I based on Unified s it
HA  hand auger sturbed sample Classification System S0
W hb penetration E environmental sample F firm
HA \rl]vasd ore N o SS split spoon sample St stiff
and auger E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
1 fardingto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered s ;vaeturate d VL very loose
eg. ADT = |level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow VS vane shear; peak/remouded (kPa) Wi liquid limit MD medium dense
T TC bit q R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense
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Borehole ID. HAO03
- . sheet: 1 of 1
- dA g
Engineering Log - Hand Auger project no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
S o S material description - ‘% vane DCP structure and
o5 =1 samples & € o ] o< §E, shear (blows/ additional observations
3E| B fieldtests | —~ | = o | 83 SOIL TYPE: plasticity or particle characteristic, £8 | 8% |®gmoued | 100 mm)
£8 S 8 £ £ ‘é 22 colour, secondary and minor components ‘g 5 ﬁ% (kPa)
€3 |_ o, %2 z| S| 5|85 £8| 82 | 3888 .00
P TOPSOIL. RERERRRRRNTE
[ ) I 1
[l 1 Frrrprrn 7
N | : _ : EERREREN 1
I Clayey SILT: medium plasticity, brown, with M H NERERRER
T trace fine to medium grained sand and some b
[ 1] " [T )vsute
R 0.5 fine to medium gravel. EERRERRE —
[ ] Frrrprrn 1
[ ] Frrrprrn 1
[ . ) el @[] 1
] ] 0.8 m: with no gravel VSt RERRERRE VS 181/ 60 kPa |
I 10 AERRERRN
N i CL | Silty CLAY: medium plasticity, orange brown. [T | TUFF |
1] i | \#\ [ 111 1
L PI®UTTTT vs 156163 kPa
[ ] Frrrprrn 1
[ . Frrrprrn 1
1] 15— Frrrprrn -
I | @ le | 1111 1
[ 1] ] TP ]| VS 175/ 83 kPa |
NERE- ERRREREN ]
NRRE- ERRRRREN
118 ) I 1
£=z|]]]|a 2.0 [Tl -
T ] 3 ] 2.0 m: becoming pale brown EEERERRE VS 181 kPa |
1] ] I ]
[ 2.2 m: becoming pale brown mottled dark red FETEprTn
I T brown with some fine to medium grained sand RERERRRR ]
L ] BI®I 11T vs 150760 kPa 1
[ 2.5 Frrrprrn 7]
[ . Frrrprrn 1
[ . Frrrprrn .
I | g [ 1T 1
[ i [T T]VS181kPa |
I ] ERRREREN ]
N 30 RERRRNRN
[ ] Frrrprrn T
1] 1 ) el |11 1
] i 3.2 m: becoming pale grey brown mottled RERRERRE VS 115/ 53 kPa ]
orange with trace fine grained sand
[ J Frrrprrn i
Il 5] RERRRERN B
[ ] 3.5 m: becoming orange brown AR RRRR i
L ST vs 132146 kPa
[ ] Frrrprrn T
[ . Frrrprrn 1
[ : Frrrprrn .
L1 40 &l lg LIl
N o Hand Auger HAO3 terminated at 4.0 m FLIT] 11| VvS181/46kPa 1
I 1 ERRREREN ]
[ Frrrprrn
[ ] Frrrprrn T
[ . Frrrprrn 1
L [
method - support samples & field tests classif.ilcztion _S‘C"bd & consistency / relative density
AD  auger drilling” M mud N ni B bulk disturbed sample soll cescription vs very soft
AS  auger screwing C casing D disturbed sample basgdoh Unified s soft
cVA han?1 t?uger penetration E environmental sample Classification System F firm
HA \rl]vasd ore o SS split spoon sample St stiff
and auger E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
o 1orgngto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered s ;vaeturate d VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow VS vane shear; peak/remouded (kPa) Wi liquid limit MD medium dense
T TC bit q R refusal D dense
\ V bit water ouflow HB hammer bouncing VD very dense
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Borehole ID. HAO04
- . sheet: 1 of 1
- dA g
Engineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
S o S material description - ‘§ vane DCP structure and
o5 =1 samples & € o = o< §5 shear (blows/ additional observations
3T 3 fieldtests | —~ | <= o 25 SOIL TYPE: plasticity or particle characteristic, 58| 8% e{;";‘;‘;'f"‘d 100 mm)
£8 S 8 £ £ ‘é 22 colour, secondary and minor components ‘g 5 é% (kPa)
ER|_o.] 2 2| 25|37 €8] 8¢ |g88g8
; ; ; | TOPSOIL. ; ; ; ; FILL |
[ . (I 1
N - : _ RN ]
I Clayey SILT: medium plasticity, dark grey M VSt | || ‘d
RN T brown, with some fine grained sand and trace RN VS 181 kPa ]
R 0.5 MH fine to medium grained gravel. R TUFF
] 1 Clayey SILT: medium plasticity, dark brown RN =
N ] orange, with trace fine grained sand. BN |
[ . ANON! 1
] ] R VS 149/ 50 kPa |
I 10 NN |
N | BN |
1] ] N ]
} } } ] 1.2 m: becoming pale grey brown } } } } VS UTP |
[ . (N 1
[ 15— ) (N —
R 1.5 m: becoming pale grey brown mottled dark g
11| & T brown red with some fien to medium grained L1 VS 181 kPa b
3 1 sand E
< 2 [ 2 i (N 1
T [ 3 (N
[ ] (N 1
[ 2.0 ) (N —
] ] 2.0 m: with no sand H RN VS UTP |
[ ] (N i
N 1 BN |
[ (N
LI vst | | 119 VS 181 kPa
[ 2.5 (N 7
[ . (N 1
N - , _ _ RN ]
I ] 2.7 m: with some fine to medium grained sand I 1g |
I | NN VS 181kPa ]
I ] N ]
N 30 NN
[ ) (N 1
[ - - — - @@ | 1
] i CH Silty CLAY: high plasticity, brown, with trace RN VS 140/ 89 kPa ]
N fine grained sand. R
] | 1l |
3.5 -]
1] [T
P | Hand Auger HA04 terminated at 3.6 m RN VS UTP |
} } } i Refusal } } } } Scala Bouncing i
[ . (N .
I 40— R _
Il | NN |
I | N ]
[ (N
[ ) (N 1
[ 1 (N 1
L |
method support samples & field tests dass"_icaﬁo" _sy!nbol & consistency / relative density
ADauger drilling* M mud N nil B bulk disturbed sample soil description 'S very soft
AS  auger screwing* C casin . based on Unified
HA  hand 9 D disturbed sample Classification Syst S soft
W anhsuger penetration E environmental sample assiiication System F firm
HA :ar?d ore " o SS split spoon sample St stiff
and auge! E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
o 1orgngto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered \év ;vaetturate d VL very loose
eg. ADT = |level on date shown Nc SPT with solid cone Wp plastic limit L loose
? -?—lgr:,ktbit >——| water inflow \R/’S vafne slhear; peak/remouded (kPa) Wi liquid limit IB/ID ;nedium dense
i q retusa ense
\ V bit water outflow HB hammer bouncing VD very dense




Borehole ID.

HA05

E - . H d sheet: 1 of 1
L -
ngineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
S o S material description - ‘% vane DCP structure and
o5 =1 samples & € o = o< §E, shear (blows/ additional observations
35| B fieldtests | — | = o | 83 SOIL TYPE: plasticity or particle characteristic, 58| 839 "’g";;;';‘ed 100 mm)
£g2 & 3 El g s | g€ colour, secondary and minor components 2T | 32
° g Q © - 3 © 8 E S5 o] (kPa)
EB| _nw| 3 x| o S | °@ E88 | 8% | g888| . .,ne
i - oSl o™
[l 1 Frrrprrn
N - : _ EERRERRN
I Clayey SILT: medium plasticity, dark grey M VSt AR RREN
T brown 8l
[ 1] 051 : PP ]| VS 123/ 39 kPa
[ o 0.5 m: with minor fine grained gravel FEEEprrn
[ Frrrprrn
[ ] Frrrprrn
[ . [ | 1111
\\\ . HH |||| VS 175/ 104 kPa
I 10 SiltySAND: finetolcoarse grained, grey MD |yt
LI : | SM brown, with som(? fine gra\./ejl. vst | 111|111 ]|TuFF
[1]] 2 Silty CLAY: medium plasticity, brown orange, NERERRER
] E 1 with trace fine grained sand. || ‘q 1111
RN 8 i HHIIIIVS181kPa
< =z I
I
- . Frrrprrn
S z
2 I 15 , — EERRERER
w0 1] MH Clayey SILT: medium plasticity, pale brown | ‘GJ RN
S T grey mottled pale brown orange, with some fine
3 [ 2 FETT{ 11| VvS181kPa
g 1] I grained sand. ERRRRERR
3
o -
A [ ] Frrrprrn
z [ Frrrprrn
O
2 1] 2.0 I
8 N Holvrrrfrppp|vsvre
g ]
v [ i Frrrprrn
2 I | NERRRRRN
g I NPRRERRR
2 i : medium plasticity, brown, wi a
2 L CL | Silty CLAY: medium plasticity, b ith vst [SIPI] 1111 |vs 156/ 29 kp
E [ 2.5 trace fine grained sand. I
5} [ . Frrrprrn
2 1] 1]
a I Hand Auger HAO5 terminated at 2.7 m RN Scala Bouncing
% I T Refusal L1
o .
z [ (N
z N 307 NN
=
2 [ ) (N
é [ 1 (N
2 [ . (N
é [ ] (N
o [ | (N
g 1] 57 1]
f‘:- [ (N
o [ ) (N
o [ 1 (N
=
& [ . (N
g 1] a0 il
2l 1 o BEN
o I ] RN
o [ (N
w
3 [ ) (N
(&)
[ 1 (N
L |
method - support samples & field tests classif.ilcztion _S‘C"bd & consistency / relative density
AD  auger drilling” M mud N ni B bulk disturbed sample soll cescription vs very soft
ﬁi ﬁug:rscrewmg C casing D disturbed sample Clbasid cin Uglﬁetd S soft
W anhsuger penetration E environmental sample assiiication System F firm
HA \rl]vasd ore N o SS split spoon sample St stiff
and auger E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
1 fardingto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered s ;vaeturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow \R/’S vafne slhear; peak/remouded (kPa) Wi liquid limit IB/ID ;nedium dense
T TC bit q refusal ense
\ V bit water outflow HB hammer bouncing VD very dense




Borehole ID.

HA06
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E - - H d A sheet: 1 of 1
L -
ngineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
S o S material description - ‘% vane DCP structure and
o5 =1 samples & € o = o< §E, shear (blows/ additional observations
3E g fieldtests | —~ | £ o 25 SOIL TYPE: plasticity or particle characteristic, 58| 8% "’g";;;';‘ed 100 mm)
.% g S 8 E %_ ‘é 2 g colour, secondary and minor components ‘g ] ﬁ% (kPa)
EZ| _a.| 2 Z| S| 5 3% £8| 82 |g888|..ne
P Clayey SILT. M| ovst [ TETTTTTTT AL
[ ) I
[ . Frrrprrn
N | , , EERREREN
I ] 0.3 m: with trace fine grained gravel Fidg |
[ 1] 05 [T ]VS181kPa
[ ’ MH | Clayey SILT: medium plasticity, dark brown, T | TurF
[ T with minor fine grained gravel. EEEEEEREN]
[ ] I
[T1] 38 . [l [ 111
IRE , _ CLTT|Ery)|VSt8tkpa
1118 CL Silty CLAY: medium plasticity, pale orange RN
o 1.0 i i ;
Sz |G brown, with trace fine grained sand. ERERRRRE
)2 | FUNARRNN
I E O vs 165/ 86 kPa
[ ] I
[ . I
I 15 , ) . EERRERER
1] ] 1.5 m: with some fine to medium grained sand Fldg |
[ 1] [T VS 181kPa
[ MH | Clayey SILT: medium plasticity, pale grey FETEprTn
[ ] brown mottled brown orange, with minor fine FITEpTTT
I 1 grained sand. RN
[ 2.0 EECENNNN
L1 L VS 181 kPa
I Hand Auger HAO6 terminated at 2.1 m RN Scala Bouncing
I T Refusal L1
1 1 RN
[ (N
[ 2.5 (N
[ . (N
[ . (N
[ ] (N
[ ] (N
[ | (N
N 30 NN
[ ) (N
[ 1 (N
[ . (N
[ ] (N
[ (N
3.5
[ i (N
[ (N
[ ) (N
[ 1 (N
[ . (N
I 40— R
[ ] (N
[ i (N
[ (N
[ ) (N
[ 1 (N
L |
method - support samples & field tests classif.ilcztion _S‘C"bd & consistency / relative density
AD  auger drilling” M mud N ni B bulk disturbed sample soll cescription vs very soft
AS  auger screwing C casing D disturbed I based on Unified s it
HA  hand auger 's“.” ed sampe Classification System S0
W hb penetration E environmental sample F firm
washbore SS split spoon sample St stiff
HA  hand auger Rl sV . N . . .
no resistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
: o 12naing to HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered \év ;vaetturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone w A L loose
. 8 p plastic limit N
B blgnk bit >——| water inflow \R/’S vafne slhear, peak/remouded (kPa) Wi liquid limit IB/ID ;nedlum dense
T TC bit < fl refusa ense
\ V bit water outflow HB hammer bouncing VD very dense




Borehole ID.
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E - - L sheet: 1 of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
5 > | § material description ~Z vane DCP structure and
o5 =1 samples & € o = o< §E, shear (blows/ additional observations
35| B fieldtests | — | = o | 83 SOIL TYPE: plasticity or particle characteristic, 58| 839 Q{S";‘;‘;',ﬁ""d 100 mm)
£g| § 8 E £ S | 2¢ colour, secondary and minor components 2% | 32
Q5 o ] - 5] o © 3 25 53 (kPa)
ED | _qewl| 2 14 ° S} R £ 0o 0L | g888| .00 @
P TOPSOIL. RERERRRRRNTE
[ ) I
1] 1 - — - LI
] ] Clayey SILT: me_d|um plz_:lst|0|ty, brown, W|_th M H EERRERRE
trace fine to medium grained sand and minor
LI E fine to medium grained gravel. PEEE T
1] o5 CEEE{ T fvsute
[ o CL | Silty CLAY: medium plasticity, orange brown. T | TurF
[ I
[ ] I
[ . [l [ 111
1] g 10 AERRERRN
NERE: | ERRREREN
LI 3 i 1.1 m: with some fine to medium grained sand [P rrn
=111 |& LTI vs 181 kpa
5 4
LI 2 1.3 m: becoming pale brown mottled dark red FEETEEE
N : orange EERREREN
1] 15— Frrrprrn
I | g | Tl
[ 1] ] [T VS 181kPa
[ I
[ I
[ ] I
[ 2.0 ) ) . e |11
] ] 2.0 m: with no sand, high plasticity RERRERRE VS 123/ 53 kPa
[ i I
N 1 EERRERRN
[ I
1] H [ THETTT T [ysuTe
rr i Hand Auger HAO7 terminated at 2.5 m rrr Scala Bouncing
[ . Refusal (N
[ . (N
[ ] (N
[ ] (N
[ (N
N 30 NN
[ ) (N
[ 1 (N
[ . (N
[ ] (N
[ (N
3.5
[ (N
[ (N
[ ) (N
[ 1 (N
[ . (N
I 40— R
[ ] (N
[ (N
[ (N
[ ) (N
[ 1 (N
L |
method support samples & field tests Class'f_'lczt'on _S‘C"bd & consistency / relative density
illing* i soll description
AD  auger driling” M mud N nil B bulk disturbed sample N vs very soft
AS  auger screwing C casing D disturbed sample ased on Unifie s soft
HA  hand auger i E environmental sample Classification System F firm
W washbore penetration ss it | St ik
HA  hand auger hls " SPIl spoon sample . . st N
E—1 noresistance U undisturbed sample ##mm diameter moisture VSt very stiff
: o 1orgngto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered s ;vaeturated VL very loose
eg. ADT = |level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow VS vane shear; peak/remouded (kPa) Wi liquid limit MD medium dense
T TC bit q fl R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense
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E - . sheet: 1 of 1
Log - Hand Aug
ngineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: RT
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1356
drilling information material substance
S > S material description - ‘§ vane DCP structure and
o5 =1 samples & € o ] o< §E, shear (blows/ additional observations
35| B fieldtests | — | = o | 83 SOIL TYPE: plasticity or particle characteristic, 58| 839 "’g";;;';‘ed 100 mm)
£g2 & 3 3 £ S | 2¢ colour, secondary and minor components 85 | 52
Q5 o ] - 5] o © 3 25 53 (kPa)
ED| _aeo| 3 4 © [S) S £ 0 0L | 3888 | 40
[ p— D FETTT T FILL
L Gravelly SILT: fine to coarse grained, grey, FEEEEET Eregff'lllled through asphalt and_
} } } § with some fine to coarse grained sand. } } } } : : : ard
[ i RN 4
[ 1] RN
0.5 —
[ Frrrprn
[ FErrprn
[ ] FErrprn 1
[ 1] - — RN
] CL Silty CLAY: medium plasticity, brown orange, M EERERRN TUFF |
N T with trace fine grained sand. ERRRERR
1.0 —
[ i FErrprn |
1] RN 1
L vst | | TI® 11T vs 181 kpa
[ ] FErrprn 1
[ . FErrprn 1
113 1.5 RN —
1] | g | 111 ]
[11]3 i [T VS 181kPa |
<z 11]& ERRAREN
12 RN
[ ] FErrprn 1
[ 2.0 ENCH NN -
] ] ERRERRN VS 175/ 46 kPa |
[ i RN 4
[ i FErrprn |
[ EERREEE
N i LI T | vs 181 kPa 1
[ 2.5 FErrprn 7]
[ . FErrprn 1
[ . FErrprn .
I | sl 111 ]
a | CELT[ 11T | vs117749kPa ]
[ ] FErrprn |
N 30 RERREEN
[ ] FErrprn T
[ . @l |l 1
] i ERRERRN VS 159/ 86 kPa ]
[ J FErrprn i
[ 15 [T
[ o Hand Auger HA08 terminated at 3.5 m (I Scala Bouncing |
1] Refusal N
[ ) (N 1
[ 1 (N 1
[ . (N .
I 40 1] |
w N | BN |
| [ (N i
\ [ (N
[ ) (N 1
[ 1 (N 1
L |
method - support samples & field tests classif.ilcztion _S‘C"bd & consistency / relative density
AD  auger drilling” M mud N ni B bulk disturbed sample soll cescription vs very soft
AS  auger screwing C casin ) based on Unified
HA  hand auger o D disturbed sample Classification System S soft
W washbore penetration E enylronmental sample F ﬂrm
HA  hand auger o SS split spoon sample St stiff
g E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
: o 1orgngto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) {\IAV motlst Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered s ;vaeturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow 'S vane shear; peak/remouded (kPa) Wi liquid limit MD medium dense
T TC bit q R refusal D dense
\ V bit water outflow HB hammer bouncing VD very dense




g COF BOREHOLE: NON CORED + DCP HA LOGS.GPJ <<DrawingFile>> 08/06/2015 08:57

CDF_0_9_06_LIBRARY.GLB rev:Al Lo

Borehole ID. HA09
- . sheet: 1 of 1
- dA g
Engineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 03 Jun 2015
principal: date completed: 03 Jun 2015
project: 80 Great South Road, New Market logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1349
drilling information material substance
S s & o S material description - ‘§ vane DCP structure and
o3 s samples = o = 35 shear (blows/ additional observations
3L % fieldtests | — | £ Q _é 5 SOIL TYPE: plasticity or particle characteristic, £ .§ 5% e{;";‘;‘;'f"‘d 100 mm)
£g S 8 £ £ s 2¢€ colour, secondary and minor components ] 3% (kPa)
€3] _2 | ¢ 2| S| 5|25 28| 8% |g888 . une
P — ASPHALT. FETTTTTET R
[ ) I 1
[l ~p— Frrrprrn h
[ I .
I ] Sandy GRAVEL: fine to coarse grained, dark M (MDto| [ || |||l |
Il 05 brown, with some silt. D LTl vsute |
[l ' | Frrrprrn |
[ I
a ML Clayey SILT: low plasticity, dark brown H CEEE T TUFF
LI ] speckled black, with minor fine grained sand IR VS 208 kPa )
[ 1] . and trace carbonaceous inclusions. Frrrprrn .
[ I
1.0 —
1 ] EERRERRN |
1] ] g LI ]
1] 11 111 vs 208 kPa
[ ] I 1
[ . I 1
1] 15— Frrrprrn -
11 g 1 . e[ ]
11| & i 1.6 m: becoming speckled orange, dark brown [T 1111 ]VvS208kPa ]
113 ] and black NRRRRRER ]
=z 111|& ERREREER
} } } 2 20 1.9 m: with some fine to medium grained sand 6‘9} }GL : : : : a
] ' ] VSt REERERRE VS 194/ 54 kPa |
1] ] I ]
1 1 EERRERRN |
[ UEBNRRAN
L ML | Sandy SILT: fine to medium grained, non i | IPI T vs 208142 kPa
[ 2.5 plastic, dark brown speckled black, with trace FETEprTn m
] . carbonaceous inclusions. I 1
[ . I .
I &lel 1111 1
[N ] MH | Clayey SILT: medium plasticity, brown VSt | 1T 1| II111]]VS160/48kPa |
I speckled orange, dark brown and pale brown, NERERRER
[ 3.0 with trace fine grained sand and trace EERRERRE —
N i carbonaceous inclusions. ERRERRRN |
[ 1 ARON 1
] | 3.2 m: becoming dark brown speckled black RN : : : : VS 144/ 51 kPa ]
[ J Frrrprrn i
il 25 i 1
1] 3.6 m: with trace fine to medium grained G? ‘ ‘@ [11] VS 194/ 36 kPa
T subangular to angular basalt gravel FTTTE 1 scala Bouncing
L1 T Hand Auger HAO9 terminated at 3.7 m FEETF - b
(N . Refusal (I .
I 40— R _
Il | NN |
I | N ]
[ (N
[ ) (N 1
[ 1 (N 1
L |
method support samples & field tests dass"_icaﬁo" _sy!nbol & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description 'S very soft
AS  auger screwing* C casin ) based on Unified
HA  hand 9 D disturbed sample Classification Syst S soft
W anhsuger penetration E environmental sample assiiication System F firm
HA \rl]vasd ore o SS split spoon sample St stiff
and auger E— 1 noresistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
o 1orgngto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered \év ;vaetturate d VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow \R/’S vafne slhear; peak/remouded (kPa) Wi liquid limit IB/ID ;nedium dense
T TC bit q refusal ense
\ V bit water outflow HB hammer bouncing VD very dense
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Borehole ID. HA10
- . sheet: 1 of 1
- dA g
Engineering Log - Hand Auger broject no. GENZAUCK16633AA
client: Dilworth Trust Board date started: 02 Jun 2015
principal: date completed: 02 Jun 2015
project: 80 Great South Road, New Market logged by: PP
location: Refer to Site Plan checked by: JRF
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger hole diameter : 50 mm vane id.: 1349
drilling information material substance
S o S material description - ‘§ vane DCP structure and
o5 =1 samples & € o = o< §5 shear (blows/ additional observations
3T 3 fieldtests | —~ | <= o 25 SOIL TYPE: plasticity or particle characteristic, 58| 8% e{;";‘;‘;'f"‘d 100 mm)
£8 S 8 £ £ ‘é 22 colour, secondary and minor components ‘g 5 é% (kPa)
ER|_o.] 2 2| 25|37 €8] 8¢ |g88g8
; ; ; | 2 | TOPSOIL. ; ; ; ; TUFF
[ 1 ML | Clayey SILT: low plasticity, dark brown M H [
I i mottled black and pale brown, with minor fine RN
1] to medium grained sand. R
1] 05 N Vs uTP
[l ' [
LI ML | Sandy SILT: non plastic, dark brown speckled RN
[ ] black and pale brown, with trace fine to (I
I E medium grained subangular to angular gravel [
] ] and trace carbonaceous inclusions. RN VS UTP
I 10 R
[ ] (N
1] [ \%)
LI MH | Clayey SILT: medium plasticity, brown LI VS 208 kPa
[ ] speckled pale brown, with minor fine grained (I
I E sand and trace carbonaceous inclusions. [
[ 15— (N
[l ] [1lg
I ] 1.6 m: becoming brown speckled black [ VS 208 kPa
[ (N
< ]
T F (N
[ § (N
[ 2.0 [11®
] ] RN VS 208 kPa
[ (N
I Silty SAND: fine to medium grained, dark MD ||| ]|
I T brown speckled black and pale brown, with BN
] v trace carbonaceous inclusions. Vst G? | \@ VS 187/ 39 kP
] 2.5 Clayey SILT: medium plasticity, brown RN a
] ] speckled pale orange brown, with trace fine L]
N grained sand. BN
[ ] (N
(N | H RN VS UTP
[ | (N
N 30 NN
[ ] (N
L= 1 [1®
e w VS 205 kPa
S . (N
[ § ] (N
[ (N
3.5
1] [T
Pl | Hand Auger HA10 terminated at 3.6 m FTTT VS UTP
} } } i Refusal } } } } Scala Bouncing
[ . (N
I 40— R
[ ] (N
[ i (N
[ (N
[ ) (N
[ 1 (N
L |
method - support samples & field tests classif_ilcztion _S‘C"bd & consistency / relative density
AD  auger drilling” M mud N ni B bulk disturbed sample soll cescription vs very soft
AS  auger screwing C casing D disturbed I based on Unified s it
HA  hand auger 'S“.J ed sampe Classification System S0
W hb penetration E environmental sample F firm
HA :ar?d ore " N o SS split spoon sample St stiff
and auge E— 1 noresistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
1 fardingto HP hand penetrometer (kPa) D dry H hard
water N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered \év ;vaetturate d VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone Wp plastic limit L loose
B blank bit >——| water inflow \R/’S vafne slhear; peak/remouded (kPa) Wi liquid limit IB/ID ;nedium dense
T TC bit q refusal ense
\ V bit water outflow HB hammer bouncing VD very dense
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GEOTECH HAND AUGER GINT.GPJ NZ DATA TEMPLATE 2.GDT 22/2/22

Al
ENGEO

LOG OF AUGER HA101

) ) ) Client : Dilworth Trust Board Shear Vane No : 3144
Geotechnical Investigation Client Ref. : 18670.000.001 Logged By : ML
76-80 Great South Road Date : 25/01/2022 Reviewed By : SOM
Remuera, Auckland Hole Depth : 1.7 m Latitude : -36.877999
Hole Diameter : 50 mm Longitude : 174.780732
— — T ~T
— _ Q - S ) 3T
g _é g DE: s 6813 _?é SoH &;é Scala Penetrometer
w = >| O c c >0 -
Elg| @ DESCRIPTION 2 18|3e| 25 |5E88
£18| 8 5| S |&8|B|2e 5582 Blows per 100mm
[o) © () o o | O o0 chn o
a|=| > O | W [2]|=] 00 oa 2 4 6 8 10 12
[HARD FILL] Fine to coarse GRAVEL with minor S
fine to coarse cobbles. Well graded.
d
= | Gw D | NA
. —78
- - UTP
[TUFF] Clayey SILT with trace fine to coarse
sand; brown with light brown and reddish orange
_ streaks with occasional black speckles. Low L
plasticity.
0.5 -
. - 180/0
1A L
-
w
i
H0 - 167/49
=z
<
9
1098 | ML i M | VStH
>
a
42 L
<
-l
¥4
S
42 —77 152/32
1.5 - UTP
>>@
End of Hole Depth: 1.7 m :
Termination Condition: Practical refusal
26

Hand auger met practical refusal at 1.7 m depth on hard material.

Scala Penetrometer met practical refusal at 1.7 m depth.
Standing groundwater was not encountered.
N/A = Not Assessed; UTP = Unable to Penetrate.

Elevation data was obtained from Auckland Council Geomaps.
Coordinates were obtained using Google Earth Pro.




GEOTECH HAND AUGER GINT.GPJ NZ DATA TEMPLATE 2.GDT 22/2/22

f;‘; f:i‘i,‘ f:r-’
=i\ LOG OF AUGER HA102
) ) ) Client : Dilworth Trust Board Shear Vane No : 3144
Geotechnical Investigation Client Ref. : 18670.000.001 Logged By : ML
76-80 Great South Road Date : 25/01/2022 Reviewed By : SOM
Remuera, Auckland Hole Depth :1.2m Latitude : -36.877871
Hole Diameter : 50 mm Longitude : 174.780983
— — T ~T
— _ Q - S ) 3T
g .é 'g € s 6813 _?é S5 § Scala Penetrometer
~ @] >o -
Elg| @ DESCRIPTION 215 |8|o| 25 |%258
£18| 8 5 T |53 éé %gé% Blows per 100mm
[o) © () o o | O o0 chn o
a|=| > O | W [2]|=] 00 oa 2 4 6 8 10 12
HARDFILL] Fine to coarse GRAVEL with some S
fine to coarse sand. Gravel is angular to
subangular, basalt. Poorly graded.
d
15| GP | D | Vst
— - 180+
[TUFF] Clayey SILT with some fine gravel;
_ orange brown with dark red streaks and black L
speckles. Low plasticity.
0.5 -
. - 167/51
)
-
w
i
- 9 -
=z
<
9
M | VSt-H
]9 m i
a
zZ
<
-l
¥4
10 - 129/37
2
<
1.0 —75
End of Hole Depth: 1.2 m ute
Termination Condition: Practical refusal
- >>@
+5

Hand auger met practical refusal at 1.2 m depth on hard material.

Scala Penetrometer met practical refusal at 1.3 m depth.
Standing groundwater was not encountered.
UTP = Unable to Penetrate.

Elevation data was obtained from Auckland Council Geomaps.

Coordinates were obtained using Google Earth Pro.




GEOTECH HAND AUGER GINT.GPJ NZ DATA TEMPLATE 2.GDT 22/2/22

ENGEO

LOG OF AUGER HA103

) ) ) Client : Dilworth Trust Board Shear Vane No : 3144
Geotechnical Investigation Client Ref. : 18670.000.001 Logged By : ML
76-80 Great South Road Date : 25/01/2022 Reviewed By : SOM
Remuera, Auckland Hole Depth : 0.6 m Latitude : -36.877864
Hole Diameter : 50 mm Longitude : 174.780737
— — T ~T
— _ Q - S ) 3T
g _é g DE: s 6813 _?é SoH &;é Scala Penetrometer
%) = |1>|©9 ce | >Tc
Elg| o DESCRIPTION 2 15|8 e| &5 | 5882
£|58|3 -§ S |3|3|22 |5 £ 8% Blows per 100mm
[o) © () o o | O o0 chn o
a|=| > O | W |Z2|=] 00 o e 2 4 6 8 10 12
[FILL] Clayey SILT with minor fine to coarse S
gravel and minor rootlets; brown with dark brown
streaks. Low plasticity.
-
43 - uTP
T | ML M H
0.5 —

End of Hole Depth: 0.6 m

Termination Condition: Practical refusal

L >>@

Hand auger met practical refusal at 0.6 m depth on hard material.

Standing groundwater was not encountered.

UTP = Unable to Penetrate.

Elevation data was obtained from Auckland Council Geomaps.

Coordinates were obtained using Google Earth Pro.




ENGEO LOG OF AUGER HA104

| =

GEOTECH HAND AUGER GINT.GPJ NZ DATA TEMPLATE 2.GDT 22/2/22

) ) ) Client : Dilworth Trust Board Shear Vane No : 3144
Geotechnical Investigation Client Ref. : 18670.000.001 Logged By : ML
76-80 Great South Road Date : 25/01/2022 Reviewed By : SOM
Remuera, Auckland Hole Depth :1.2m Latitude : -36.87813
Hole Diameter : 50 mm Longitude : 174.781132
— — T ~T
- = 8 = 5 o 0TS
g _é g DE: s 6813 _?é SoH &;é Scala Penetrometer
%) = |1>|©9 ce | >Tc
Elg| @ DESCRIPTION 2 18|3e| 25 |5E88
£|58|3 -§ S |§|H| 20 522% Blows per 100mm
[o) © () o o | O o0 chn o
a|=| > O | W [2]|=] 00 oa 2 4 6 8 10 12
[FILL] Clayey SILT with minor fine to coarse S
sand and trace fine to coarse gravel; brown. Low
plasticity.
ML H
— - UTP
-
-
i
0.5 - -
[FILL] Silty SAND; brownish grey. Well graded.
. " M 64/5
N SW i S-Vst
- - 180+
[TUFF] Clayey SILT with some fine to coarse
sand; dark brown. Low plasticity.
1.0 —77
S H
< | ML
End of Hole Depth: 1.2 m ute
Termination Condition: Practical refusal
+5
Hand auger met practical refusal at 1.2 m depth on hard material. Elevation data was obtained from Auckland Council Geomaps.
Scala Penetrometer met practical refusal at m depth. Coordinates were obtained using Google Earth Pro.

Standing groundwater was not encountered.
UTP = Unable to Penetrate; AVF = Auckland Volcanic Field.




GEOTECH SCALA GINT.GPJ NZ DATA TEMPLATE 2.GDT 22/2/22
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LOG OF SCALA SP01

Geotechnical Investigation
76-80 Great South Road

Remuera, Auckland Scala Depth - 1.8 m

Client : Dilworth Trust Board
Client Ref. : 18670.000.001
Date :25/01/2022

Logged By : ML
Reviewed By : SOM

Latitude : -36.878226

Longitude :174.781032

SCALA PENETROMETER
BLOWS PER 100 MM

Depth (m)

BLOWS

NOTES/ REMARKS

1 2 3 4 5 6 7 8 9 10 11 12 13

05 o

10
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LOG OF SCALA SP02

Geotechnical Investigation
76-80 Great South Road

Remuera, Auckland Scala Depth - 1.8 m

Client : Dilworth Trust Board
Client Ref. : 18670.000.001
Date :25/01/2022

Logged By : ML
Reviewed By : SOM

Latitude : -36.87813

Longitude :174.781132

SCALA PENETROMETER
BLOWS PER 100 MM

Depth (m)

BLOWS

NOTES/ REMARKS

1 2 3 4 5 6 7 8 9 10 11 12 13

05 o

10

10

10

10

13

16

>>@

13

10

10

12
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LOG OF SCALA SP03

Geotechnical Investigation
76-80 Great South Road

Remuera, Auckland Scala Depth - 1.8 m

Client : Dilworth Trust Board
Client Ref. : 18670.000.001
Date :25/01/2022

Logged By : ML
Reviewed By : SOM

Latitude : -36.877864

Longitude :174.781536

SCALA PENETROMETER
BLOWS PER 100 MM

Depth (m)

BLOWS

NOTES/ REMARKS

1 2 3 4 5 6 7 8 9 10 11 12 13

05 o

>>@

10

12

20
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LOG OF SCALA SP04

Geotechnical Investigation
76-80 Great South Road

Remuera, Auckland Scala Depth - 1.9m

Client : Dilworth Trust Board
Client Ref. : 18670.000.001
Date :25/01/2022

Logged By : ML
Reviewed By : SOM

Latitude : -36.878269

Longitude :174.781718

SCALA PENETROMETER
BLOWS PER 100 MM

Depth (m)

BLOWS

NOTES/ REMARKS

1 2 3 4 5 6 7 8 9 10 11 12 13

>>@
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Investigation Drilling

Date: 25/01/2022
Client: ENGEO
Address: 76-80 Great South Rd, Remuera

Borehole location:

As per plan

Description of work: Dirill investigation bores

Method of boring:

PHO1

0.0m - 0.3m
0.3m-2.2m
2.2m-7.0m
7.0m - 7.9m
7.9m - 8.8m
8.8m - 10.6m

10.6m - 11.3m
11.3m - 12.0m

E.O.B

PH02
0.0m-0.1m
0.1m-2.2m
2.2m-7.0m
7.0m-7.4m
7.4m - 7.9m
7.9m - 11.5m

11.5m - 12.5m

E.O.B

PHO3

0.0m - 0.3m
0.3m-0.7m
0.7m - 2.8m
2.8m - 5.0m
5.0m-6.1m
6.1m-6.7m
6.7m - 8.7m
8.7m - 10.0m
E.O.B

Percussion DTH

Fill Gravel & Sand

Ash

Basalt Rock

Broken Rock

Basalt Rock

Broken Rock & Cavities
Basalt Rock

Scoria

Concrete

Ash

Basalt Rock

Broken Rock

Basalt Rock

Highly Fractured/Broken Rock
Broken Rock & Cavities

Fill, Ash & Gravel
Basalt Rock

Fractured Rock & Ash
Basalt Rock

Broken Rock & Cavities
Basalt Rock

Broken Rock & Cavities
Basalt Rock

PHO04

0.0m-0.1m
0.1m-0.7m
0.7m-3.1m
3.1m-4.2m
4.2m-5.3m
5.3m - 8.3m
8.3m - 9.0m
9.0m - 10.0m
E.O.B

PHO5

0.0m-1.2m
1.2m-3.9m
3.9m-5.7m
5.7m-6.2m
6.2m - 7.0m
7.0m-7.4m
7.4m - 8.5m
8.5m - 8.8m
8.8m - 9.5m
9.5m - 11.2m

11.2m-12.1m
12.1m - 12.5m

E.O.B

PO Box 79, Drury 2247
Ph: 09 294 6181
info@intorock.co.nz

Seal

Fill Gravel

Ash

Highly Fractured/Broken Rock
Basalt Rock

Broken Rock & Voids

Basalt Rock

Broken Rock

Fill Gravel

Ash

Basalt Rock

Fractured Rock

Basalt Rock

Broken Rock

Basalt Rock

Broken Rock

Basalt Rock

Broken Rock & Cavities
Basalt Rock

Highly Fractured/Broken Rock

1of 2



Investigation Drilling

PHO06

0.0m - 2.6m
2.6m-5.9m
5.9m - 6.8m
6.8m - 9.3m
9.3m - 10.0m
E.O.B

PHO7

0.0m-0.1m
0.1m - 1.0m
1.0m-3.4m
3.4m - 3.8m
3.8m-5.1m
5.1m - 5.6m
5.6m - 6.4m
6.4m - 7.5m
7.5m - 8.8m
8.8m - 10.0m
E.O.B

PHO08

0.0m-0.1m
0.1m - 0.4m
0.4m-4.3m
4.3m - 4.6m
4.6m - 6.4m
6.4m - 7.0m
7.0m-7.6m
7.6m - 8.3m
8.3m - 8.8m
8.8m - 10.0m
E.O.B

Fill (clay)

Basalt Rock

Broken Rock & Scoria
Basalt Rock

Broken Rock & Cavities

Seal

Fill Gravel & Ash

Ash

Broken Rock & Ash
Basalt Rock

Fractured Rock

Broken Rock & Cavities
Basalt Rock

Broken Rock & Cavities
Basalt Rock

Seal

Fill Gravel

Ash

Fractured Rock

Basalt Rock

Broken Rock & Cavities
Basalt Rock

Broken Rock & Cavities
Fractured Rock

Basalt Rock

PH09
0.0m 0.1m
0.1m-0.5m
0.5m - 2.6m
2.6m - 3.3m
3.3m - 4.6m
4.6m - 6.8m
6.8m - 8.7m
8.7m-9.2m
9.2m - 10.0m
E.O.B

PO Box 79, Drury 2247
Ph: 09 294 6181
info@intorock.co.nz

Seal

Fill Gravel

Ash

Ash & Boulders

Basalt Rock

Broken Rock & Cavities
Basalt Rock

Broken Rock & Cavities
Basalt Rock

20f 2



Bore Log Sheet

Intorock

Drilling Ltd
CLIENT: ENGEO DATE: 25/01/2022
DESCRIPTION OF WORK:  Dirill bore for soakage & test
LOCATION: 76-80 Great South Rd, Remuera
METHOD OF BORING: Percussion DTH
BOREHOLE NO: ST1 BOREHOLE DIA: 100mm
BOREHOLE ID:
BOREHOLE LOCATION: 6.7m from rear boundary x 7.8m from right boundary
STRATA FLOW TEST
Depth Description Meter Start |Meter Finish| Duration Lisec
Fill, Ash & Gravel
m 1.0m
Ash & Boulders
om 1.4m
3m
— Basalt Rock
dm—
5m—— |4.8m
6m—/— Broken Rock & Cavities
— 6.6m
m—_| Scoria
— 7.2m Broken Rock
8m—— |75
—— " E.0.B
Om—
10m——
11m—
12m——
13m——
14m——
15m— Pre Soak 10 mins
16m — 10,262.64 | 10,272.72 10 mins
17m — = 10080L | /600 secs | 16.8 L/sec
18m——
19m — Full Delivery Flow
20m ——

I s0mm PVC pipe

50mm slotted PVC pipe

Notes: Tested with water truck

Flow test result is only relevant to the actual time of testing.

Ph: 09 294 6181 email: info@intorock.co.nz
www.intorockdrilling.co.nz PO Box 79 Drury 2247




Constant Head Percolation Test Intorock

Drilling Ltd
CLIENT: ENGEO DATE: 25/01/22
DESCRIPTION OF WORK: Dirill bore for soakage & test
LOCATION: 76-80 Great South Rd, Remuera
METHOD OF BORING: Percussion DTH
BOREHOLE NO: ST1 BOREHOLE DIA: 100mm
BOREHOLE ID:
BOREHOLE LOCATION: 6.7m from rear boundary x 7.8m from right boundary
FLOW TEST
Presoak duration: 10 minutes Weather conditions: Dry
Presoak volume: 3,000L Tested via: Water truck
Interval start Interval length Flow meter reading at startofinterval | Volume infiltrated during | Flow rate during interval
time (min:sec) (seconds) interval (Vi) =Vi/x
X (litres) (L/sec)
00:00 60 10,262.64 1008 16.8
01:00 60 10263.65 1008 16.8
02:00 60 10264.66 1008 16.8
03:00 60 10265.66 1008 16.8
04:00 60 10266.67 1008 16.8
05:00 60 10267.68 1008 16.8
06:00 60 10268.69 1008 16.8
07:00 60 10269.70 1008 16.8
08:00 60 10270.70 1008 16.8
09:00 60 10271.71 1008 16.8
Meter finish reading 10,272.72 Full Delivery Flow

Intorock Drilling Ltd Technician on site Callum

Flow test result is only relevant to the actual time of testing.

Ph: 09 294 6181 email: info@intorock.co.nz
www.intorockdrilling.co.nz PO Box 79 Drury 2247



Bore Log Sheet

Intorock

Drilling Ltd
CLIENT: ENGEO DATE: 25/01/2022
DESCRIPTION OF WORK:  Dirill bore for soakage & test
LOCATION: 76-80 Great South Rd, Remuera
METHOD OF BORING: Percussion DTH
BOREHOLE NO: ST2 BOREHOLE DIA: 100mm
BOREHOLE ID:
BOREHOLE LOCATION: As per plan
STRATA FLOW TEST
Depth Description Meter Start |Meter Finish| Duration Lisec
Seal
1m 0.1m
2m
Ash
3m
4m 3.7m
5m Ash (damp)
5.2m
6m Basalt Rock
m — 6.4m
— Broken Rock & Cavities
8m——
9m J— 8.6m
—— Basalt Rock
10m—_19.7m Broken Rock & Cavities
—_— [10.0m
11Tm—— E.O.B
12m ——
13m——
14m——
15m— Pre Soak 10 mins
16m — 10,248.05 | 10,259.67 10 mins
17m — = 11620 L /600 secs | 19.4 L/sec
18m ——
19m — Full Delivery Flow
20m——

I s0mm PVC pipe

50mm slotted PVC pipe

Notes: Tested with water truck

Flow test result is only relevant to the actual time of testing.

Ph: 09 294 6181 email: info@intorock.co.nz
www.intorockdrilling.co.nz PO Box 79 Drury 2247




Constant Head Percolation Test

Intorock

Drilling Ltd
CLIENT: ENGEO DATE: 25/01/22
DESCRIPTION OF WORK: Dirill bore for soakage & test
LOCATION: 76-80 Great South Rd, Remuera
METHOD OF BORING: Percussion DTH
BOREHOLE NO: ST2 BOREHOLE DIA: 100mm
BOREHOLE ID:
BOREHOLE LOCATION: As per plan
FLOW TEST
Presoak duration: 10 minutes Weather conditions: Dry
Presoak volume: 3,000L Tested via: Water truck
Interval start Interval length Flow meter reading at startofinterval | Volume infiltrated during | Flow rate during interval
time (min:sec) (seconds) interval (Vi) =Vi/x
X (litres) (Lisec)
00:00 60 10,248.05 1162 19.4
01:00 60 10249.21 1162 19.4
02:00 60 10250.37 1162 19.4
03:00 60 10251.54 1162 19.4
04:00 60 10252.70 1162 19.4
05:00 60 10253.86 1162 19.4
06:00 60 10255.02 1162 19.4
07:00 60 10256.18 1162 19.4
08:00 60 10257.35 1162 19.4
09:00 60 10258.51 1162 19.4
Meter finish reading 10,259.67 Full Delivery Flow

Intorock Drilling Ltd Technician on site Callum

Flow test result is only relevant to the actual time of testing.

Ph: 09 294 6181 email: info@intorock.co.nz
www.intorockdrilling.co.nz PO Box 79 Drury 2247
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