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1. Introduction

Auckland Thoroughbred Racing has decided to divest approximately 6.2 hectares of land from the
eastern corner of the Ellerslie Racecourse Precinct. FRL has purchased this area of land and has
obtained resource consent (through the fast trach process to construct approximately 357 residential
dwellings. The proposed 357 dwellings comprise a mix of detached, duplex and terrace houses,
market apartments, and an apartment building for active retirement use. Building heights range from 1
to 7 storeys (above any basement levels). The Precinct is located at the western end of the racecourse
site and is bound by Ladies Mile and Derby Downs Place. The area of land subject to this plan change
is currently part of a Special Purpose — Major Recreation Facility Zone and a plan change is now
proposed to recognise the consented residential development. The precinct is to be referenced as the
Remuera Precinct.

The Precinct enables housing choice including both medium to high density living opportunities with
development up to 25m in height provided within the THAB zones. Development of the Precinct is
defined by identified publicly accessible open spaces, areas of private open space, existing mature
Pohutukawa trees (combined with a 6m setback in their vicinity) and garden streets.

Movement through the precinct is provided two new public roads, one of which connects to Ladies
Mile while the other connects to Derby Downs Place. Entry markers are proposed at these
locations. A series of interconnected commonly owned access lots in combination with identified
pedestrian routes provide internal linkages within and through the Precinct. An existing tunnel also
connects Derby Downs Place with the infield of the racecourse.

Stormwater from the precinct is managed by the adopted Stormwater Management Plan for the
precinct.

With regard to archaeological matters, FRL has obtained an authorisation from Heritage New Zealand
for the earthworks required to prepare the site for development. The authorisation requires — [add
brief summary]

The zoning of the land within the Remuera Precinct is Residential - Terrace Housing and Apartment
Buildings and Residential — Mixed Housing Urban.

This Geotechnical Interpretive Report has been prepared to summarise the investigations undertaken
and outlines the key geotechnical considerations that will need to be addressed for the proposed Plan
Change at The Hill, Ellerslie Racecourse.

This report has been prepared to support the proposed Plan Change at The Hill, Ellerslie Racecourse as
presented in Figure 1-1.

Our scope of work to date has comprised:

¢ At Due Diligence Stage:

0 Review of historical geotechnical investigation data available for the site;

0 Supplementary geotechnical investigations predominantly for the purposes of
assessing the feasibility for onsite soakage (for stormwater disposal);

0 Preparation of a Geotechnical Report highlighting the key geotechnical considerations
to support due diligence that was being undertaken on the site.

e Resource Consent Stage:

o0 Limited supplementary geotechnical investigations. These investigations were
targeted south of the pond to better delineate ground conditions for the proposed
multi-storey buildings in this area;

0 Review of the geohazards and mitigation measures pertinent to the conditions
encountered during the investigations; and

0 Preparation of this report.
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¢ Plan Change Stage (Current):

0 An assessment was previously provided for a fast track application. This assessment
has been updated to address the relevant matters for a plan change to the same area
of land, in order to accommodate the development envisaged in the resource consent
application.

LEGEND PROPOSED UNITARY PLAN ZONING

Fesgenial Singe House Zone [ buswrss Minsd Use 2one I:: Proposed Hemiers Frecingt
I Fessifienlial - Misedd Hausing Subben Tone [ s S - s Rl Sesle: 1 105,000 @ A3

" | Fesdenial - Musd Housng Urban ore:
I Fessontal - Tomacod Housng Apartmert Buikdng

Figure 1-1: Proposed plan change
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2. Site Description and Proposed Development

The site is situated on the eastern end of the Ellerslie Racecourse, bound by Ladies Mile in the north
and east and Derby Downs Place to the south (refer Figure 2-1).

Contours sourced from the Auckland Council GIS indicate the site slopes from about RL55 at the
northern boundary to about RL 40 at the southern boundary.

An existing pond is situated near the southern end of the site. We understand that the pond is to be
decommissioned and infilled.

Figure 2-1: Indicative site location

We understand that the proposed plan change comprises a mix of zones:

¢ Residential - Mixed Housing Urban Zones.
e Residential - Terraced Housing Apartment Building Zones.
e Roads and associated infrastructure (storm and wastewater pipes).

Earthworks will be required to form building platforms and roads alongside a series of retaining walls.
Design parameters for these walls are presented in Section 5.5, however detailed design and Building
Consenting will be undertaken at a later stage.

The site is to be serviced by a series of new stormwater and wastewater pipes. It is understood that
these services are to be installed using traditional battered excavations in combination with pipe
jacking/thrusting techniques. The pipe jacking/thrusting methodology is outside the scope of this
report and will be subject to a specific assessment. Temporary shafts that may be required are also
outside the scope of this document.

An easement is proposed in the vicinity of the existing 1.9 m diameter stormwater pipe that traverses
the central portion of the site.
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3. Geotechnical Investigation

3.1 Historic Investigations
SKM

Based on a review of the New Zealand Geotechnical Database, a series of historic machine boreholes
have been undertaken across the site by SKM Consulting between 2006 to 2008. The depths of these
investigations ranged between 12 m and 30 m below ground level. These investigations have been
made available to us by Auckland Racing Club (ATR) and are attached in Appendix B.

Lander Geotechnical

In addition, Lander Geotechnical were commissioned by ATR to undertake a series of investigations
across the site, comprising:

e 8 No. hand auger boreholes to refusal or 5 m depth below ground level (bgl);
e 6 No. machine boreholes to between 9.5 m and 24 m bgl; and
e 12 No. test pits to between about 1 m and 4.5 m bgl.

The results of the Lander investigations are summarised in Memo ref J01709-Rev1 dated 13 July 2021
attached in Appendix B. The locations of the historical investigations are presented in the site plan in
Appendix A.

We note the ground level at the time of the Lander or SKM investigations is uncertain.

3.2 Initia Site Investigations

Initia undertook additional supplementary investigations between October 2021 and February 2022
comprising:

e 8 machine boreholes were drilled using rotary techniques to between about 9 m and 27 m
below existing ground level (begl). Machine boreholes were completed by DCN Drilling
(October 2021) and Geotech Drilling (February 2022). In situ strength testing comprising
Standard Penetration Tests (SPTs) was undertaken at regular intervals within the majority of
boreholes and shear vane testing was carried out where cohesive material was encountered.
Soakage testing was undertaken within 3 machine boreholes (BHO1, BHO2 and BHO3).
Standpipe piezometers were installed within the boreholes to allow ongoing measurement of
groundwater;

e 5 boreholes drilled using percussion techniques to between about 5.5 m and 13.5 m for
soakage testing.

The locations of the investigations are shown on Figure 1218-001 and summarised in Table 3-1 below.

Table 3-1 - Summary of Initia Investigations

Investigation Investigation Type Coordinates (NZTM)* Ground Surface
. . Elevation?
ID Easting (mE) Northing (mN) (mRL)
BHO1 (Red) Machine Borehole 1761459 5915826 55.0
BHO1 (Blue) Machine Borehole 1761368 5915940 54.5
BHO2 Machine Borehole 1761339 5915799 46.7
BHO3 Machine Borehole 1761234 5915691 42.6
SHO1 Percussion Borehole 1761368 5915697 42.6
SHO2 Percussion Borehole 1761228 5915686 42.7
SHO3 Percussion Borehole 1761291 5915727 39.9
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Investigation Investigation Type Coordinates (NZTM)* Ground Surface
Elevation?
ID Easting (mE) Northing (mN) (mRL)
SHO4 Percussion Borehole 1761280 5915768 42.1
SHO5 Percussion Borehole 1761274 5915667 42.6
BH101 Machine Borehole 1761270 5915725 41.75
BH102 Machine Borehole 1761248 5915723 40.69
BH103 Machine Borehole 1761247 5915700 41.94
BH104 Machine Borehole 1761268 5915681 42.11

Note 1: Co-ordinate system — NZTM 2000. Test location coordinates are determined via hand-held
GPS Survey +/- 5 m in plan and/or measured distance from existing structures.

Note 2: Datum — AUCKHT 1946. Ground surface elevations are based on interpretation from
Auckland Council Contours and are expected to be accurate + or — 0.5m.

The density and type of investigations undertaken are considered suitable for the purposes of a bulk
earthworks consent. Recommendations for further investigation are outlined in Section 5.9.
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4. Subsurface Conditions
41 General

The advice and recommendations presented in this report are based on the historic geotechnical
investigations undertaken by other consultants and current geotechnical investigations undertaken by
Initia. The nature and continuity of the ground conditions away from the investigation locations is
inferred and it must be appreciated that actual conditions could vary from the assumed model.

4.2 Published Geology

Based on the published geological maps (refer Figure 4-1 below) and readily available geotechnical
data from the New Zealand Geotechnical Database (NZGD), the site is expected to be underlain by
three different geological units:

e The southern end of the site is underlain by Auckland Volcanic Field (pink unit), which was
likely sourced from the nearby One Tree Hill Volcano. This material typically consists of clayey
silt volcanic ash, volcanic tuff and basalt rock.

¢ In the centre of the site, Holocene river deposits are mapped. This material typically consists
of sand, silt and clay with some local gravel and peat beds.

¢ In the northern portion of the site, East Coast Bays Formation (ECBF) soils and rock (orange
unit) are mapped. The ECBF material typically consists of a clayey silt and sandy silt residual
soils which are underlain by weathered interbedded siltstone and sandstone.

Figure 4-1: Published geological map sourced from GNS Science.
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4.3

Site Stratigraphy

Based on the geotechnical investigations undertaken, subsurface conditions are generally consistent
with the published geology. A transition zone in geology is apparent at/near the existing pond and
therefore for the purposes of this report, the pond has been used to delineate the ground conditions.

North of the existing pond the ground conditions typically comprise:

Topsoil;
Non-Engineered Fill — Within the non-engineered fill, pockets of brick, concrete, wood and
other unsuitable material was encountered. In localised areas the non-engineered fill is as thick

as 8 m. The indicative extent of deep fill is shown on the site investigation plan in Appendix A;
Auckland Volcanic Field — Ash (soil);

Residually weathered ECBF soils; and
Highly weathered to slightly weathered ECBF ‘rock’

South of the existing pond the ground conditions typically comprise:

Topsoil;

Auckland Volcanic Field — Ash over Basalt(rock);
Puketoka Formation sediments;

Residually weathered ECBF;

Highly weathered to slightly weathered ECBF

A summary of the ground conditions is presented in Table 4-1 and Table 4-2 and illustrated on cross
sections Figures 1218-02 to 1218-04 in Appendix A. Indicative depths to ECBF rock encountered
during the investigations are summarised on the geological sections in Appendix A.
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Table 4-1 - Ground Conditions north of the existing pond

Geological Soil/Rock type Depth to Top of Layer In Situ Strength
Unit Unit (m, bgl) Thickness (m) Parameters Range
[Typical Value]

Su (kPa) @ SPT ‘N’
Value

e)

(0]
g o2 Very stiff to hard clayey SILT 0 05-8 Not 5
z ST with fragments of brick, ' measured

5
T o
T o
853 Very stiff to hard clayey SILT 197- 215
28 (Volcanic Ash) 02-05 1 [200] -
>
>P B <
= S
£ 58S . 102 - 215+ ]
_5 £38 2 g Very stiff to hard clayey SILT 0.0-3.0 4-10 [150] 4-15
SR and sandy SILT [8]
x 2 & 2
+ c
8,8 Highly to Slightly Weathered 1250+
Ozmg Interbedded Siltstone and 45-125 Unproven
-8 € (35]
5 E Sandstone

Notes:

1. The approximate extent of non-engineered fill is shown on Figure 1218-001 in Appendix A. While it is
expected that a large majority of the fill material will be suitable for re-use, it is recommended that
supplementary test pit investigations be undertaken prior to construction.

2. Undrained shear strengths were measured at the end of the core barrel so may not be representative of
in situ conditions.
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Table 4-2: Ground Conditions south of the existing pond

11

Geological Soil/Rock type Depth to Typical In Situ Strength Parameters Range
Unit Top of Layer [Typical Value]
Unit(m,  Thickness Su (kPa) @ SPT ‘N’
bgl) (m)
-c .
K} Volcanic ash — Very
< stiff to hard clayey 0.0 1-3 215+ 6
'g SILT
kS
o
>
2
< Basalt Rock 1-3 5-8 N/A S0+
Z
£5 ff ff sil
= Stiff to very stiff silty
O = _ -
8 C CLAY with some 6-11  10-16 50[73]00 2[6]13
70 organics
L
> T + c
| £8,8 Very stiff to hard 717
el =Ret § g clayeySILTandsandy 15.0 - 26 05-2 Not measured [10]
428" 5 SILT
2w LI
% 5 Highly to Slightly
=
8 =8 Weathered 19.0- 25 - 50+
2@ E Interbedded Siltstone 230  Jnproven N/A [50+]
S £ and Sandstone

Note: Undrained shear strengths were measured at the end of the core barrel and may not be representative of in

situ conditions.

4.4 Groundwater

Standpipe piezometers were installed in the four machine boreholes drilled by DCN drilling in October
2021. The standpipe piezometers have been manually measured over the course of the project to
date. Groundwater was also measured in the soakage holes before the soakage tests commenced.

A summary of the groundwater readings to date is presented in Table 4-3. The lowest measured
groundwater readings are also shown on geological cross sections in Appendix A.
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Table 4-3 - Summary of Groundwater Levels

12

Investigation 7/10/2021 13/10/2021  2/11/2021  23/11/2021 21/01/2022 6/04/2022
D (Following Depth below Depth below Depth Depth below Depth
Investigations) existing existing below existing below
ground level  ground level existing ground level existing
D_epth E5.50 ()] (m) ground level ()] ground
existing ground
(1)) level
level (m)
(m)
BHO1 (Red) —
nested
piezometer
Upper screen
between 3
and 6 mbegl;  Not measured 28,37 246,331 2.65,3.37 4,53 43,53
Lower
Screen
between 8
and 10 m
begl
BHO1 (Blue) 29 5.8 Dry 5.85 6 6
BHO2 Not g 157 1.29 2 2.1
Not measured ~ Measure
BHO3 2.15 1.63 2.28 35 37
SHO1 Not
encountered
SHO02 19
SHO3 Drilled subsequently 1.3 Not Measured
SHO4 Not
measured
SHO5 2.7

The implications on the proposed development are discussed in Section 5.7 below.
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5. Geotechnical Considerations
5.1 General

Based on the encountered ground conditions the following geotechnical considerations are considered
pertinent for the proposed plan change:

e Site seismicity and liquefaction potential.

e Earthworks and fill placement.

e Foundation options.

e Basement and Auckland Unitary Plan considerations.
e Slope stability and retention considerations.

e Floor slab and pavement considerations.

In addition to the above commentary is provided on site soakage (for stormwater disposal). These
considerations are discussed further in the following subsections.

5.2 Soakage Testing and Considerations

Soakage testing was attempted within all boreholes undertaken in October 2021, except BHO1 (Blue).
However, the testing indicated very minimal soakage both in the clayey silt soils to the north of the
existing pond as well as the basalt south of the existing pond. The results of testing from the rotary
boreholes are attached in Appendix B.

Soakage testing was attempted in the percussion boreholes SHO1 — SHO5, however no soakage was
possible, and the holes overtopped during the ‘pre-soak’ phase of the test.

Based on the testing undertaken, disposal of stormwater through onsite soakage within the basalt in
the southern half of the site is not considered feasible.

5.3 Seismic Considerations
5.3.1 Subsoil Class

On the basis of the depth to East Coast Bays Formation rock encountered in the investigations, the
site subsoil class can be taken as Class C — shallow soil in accordance with NZS 1170.5:2004 amended
in 2016.

5.3.2 Liquefaction Potential

Liquefaction susceptibility is a fundamental physical characteristic of the soil that describes how it
responds to earthquake shaking. Liquefaction typically only occurs in soils which are saturated, non-
cohesive, and low to moderate permeability. This includes the following broad soil types:

e Sands and low plasticity/non-plastic silts;
e Young, typically Holocene-Age (12,000 years old) deposits; and
e Gravels (if they have a low permeability or are confined by less permeable layers).

From the geotechnical investigations undertaken, the soils encountered generally comprised very stiff
to hard Fill, Volcanic Ash, Puketoka Formation and ECBF residual soils. Theses soils are generally
considered cohesive (moderate to high plasticity silts and clays). Accordingly, the soils encountered at
the site are not considered susceptible to liquefaction and quantitative analyses have not been
undertaken nor are they considered necessary.

No specific design or detailing will be required to address liquefaction effects for any structures
proposed for the site.
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5.4 Earthworks
54.1 General

Earthworks should be undertaken in general accordance with the recommendations outlined in NZS
4431:1989 (Earth fills for residential development) and NZS4404:2010 (Land development and
subdivision infrastructure).

5.4.2 Surficial Stripping and Subgrade Preparation

The development area should be cleared of any topsoil and weak deposits at the base of the existing
pond prior to placement of new engineered fill or foundation elements. Sediment and erosion controls
should be implemented following topsoil stripping.

All subgrade shall be inspected by a geotechnical engineer competent in understanding the design
requirements in this report. Exposed subgrade surfaces shall be protected through placement of a
blinding layer and water should not be allowed to pond on the surface.

5.4.3 Re-use of Site Won Material as Engineered Fill

As outlined in Section 4.3 Based on the geotechnical investigations undertaken, non-engineered fill
was encountered north-west of the existing pond (refer Figure 1218-001 in Appendix A for
approximate delineation of the zone). This material is locally up to 8 m thick. This material will need to
be screened for unsuitables and approved material will need to be reworked in accordance with the
specification below.

In areas where deep fill was not encountered, the near surface natural materials encountered across
the site generally comprised very stiff to hard Auckland Volcanic Field (AVF) ash, Puketoka Formation
and Residual ECBF Soils (clayey silts/silty clays). These soils are expected to be almost entirely suitable
for re-use as engineered fill without prior conditioning or treatment.

It is noted that the AVF volcanic ash soils are considered sensitive and can have a low remoulded
strength when disturbed, especially when saturated. Earthworks will need to be carefully managed to
preserve the strength of the material. If winter earthworks are proposed, allowance should be made to
lime stabilise the volcanic material.

Prior to commencement of bulk filling, it is recommended that standard laboratory testing be
undertaken to confirm optimum water contents and solid densities of the soils proposed for re-use to
assist with compaction quality assurance during earthworks. Preliminary compaction criteria provided
— for inclusion within an overall earthworks specification — is provided below.

5.4.4 Compaction

All new engineered fill should be placed to meet or exceed the preliminary compaction control criteria
provided below.

Fill materials shall be placed in approximately 300 mm thick (loose layers) and compacted to achieve
the standards defined below:

e Cohesive materials (site-won Volcanic Ash and Puketoka soils):
0 Average undrained shear strength over 10 consecutive readings shall not be less than
140 kPa with no individual reading less than 120 kPa; and
0 The air voids shall not exceed 8% (average of 5 readings).
e Cohesionless hardfill (e.g. GAP40 or GAP65) shall be placed in uniform layers not greater than
300 mm loose thickness and compacted to obtain the following standards:
0 The in-situ dry density shall be not less than 80% of the maximum solid density (95%
of maximum dry density (MDD)), as determined by Test 2.7.1, NZS 4402; or
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o Compaction testing shall be completed using a Clegg Hammer or other approved
device. The minimum Clegg Impact Value (CIV) for any single test shall be 25 with an
average of no less than 28 (5 consecutive tests).

It should be noted that prior to construction, bulk samples will need to be obtained for laboratory
testing. This will allow the target for validation testing to be confirmed.

545 Settlement for Filling

Based on the strength of the underlying ground, consolidation settlement from any filling works is not
expected to be significant. Nevertheless, it is recommended that where fill thicknesses exceed 3 m,
that settlement pins be installed at the finished ground surface and monitored. Construction of
services and buildings should only commence following a review of the settlement monitoring data by
the geotechnical engineer.

5.4.6 Slope Stability

Temporary cut batter slopes are likely required to enable the construction of the basements for the
buildings adjacent to Ladies Mile, up to a maximum height of about 3 m. In addition, fill batter slopes
are proposed over a portion of the south-western boundary. Figure 5-1 shows the approximate
locations of the proposed slopes.

Figure 5-1: Approximate extents of proposed fill and cut batter slopes and critical stability sections
considered

Analyses have been undertaken to assess current and proposed (temporary and permanent) stability
using limit equilibrium software Slide. The locations of the critical sections considered in our analyses
are presented in Figure 5-1.

Parameters adopted in our analyses are based on the results of recent and historical investigations
undertaken at the site and are presented in Table 5-1. These parameters have been derived based on
correlations with in situ testing, our experience with similar material and the recommendations in
Auckland Council Code of Practice.

Table 5-1: Summary of geotechnical parameters adopted in analyses

Geological Unit Unit weight, y Effective Effective friction angle,
(kN/m3) cohesion, ¢’ (kPa) ¢’ (degrees)

Existing Fill 175 5 30

Engineered fill (cohesive) 185 5 32

oo toar : o

ECBF rock 22 50 40
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Note: No volcanic material is expected over the critical sections considered.
Stability analyses have been undertaken for the following:
Section A

e Current topography
e Proposed conditions — cut slope (permanent along northwestern boundary). Sensitivity
analyses was undertaken to assess the maximum allowable slope angle.

Section B

e Current topography
e Proposed Conditions:
0 Cut batters for basements adjacent to Ladies Mile (1V:1H, temporary while the
basements are constructed)
o Lower fill slope, adjacent to the racetrack (permanent).

Section C

e Current topography not assessed — section is currently generally level
e Proposed conditions, cut batter adjacent to Ladies Mile (1V:1H, temporary while the
basements are constructed)

The following target factors of safety FoS for different design cases were considered in accordance
with generally accepted standard practice:

e Temporary conditions:
o Static (normal groundwater) FoS=>1.3
o Static (elevated groundwater) FoS = 1.2

e Permanent conditions:
o Static (normal groundwater) FoSz 1.5
o Static (elevated groundwater) FoSz= 1.2
0 SeismicFoS> 1.0

The following assumptions were adopted in our analyses:

e The static normal groundwater level has been derived based on groundwater at the site, and is

below the proposed batters (ie. batters have been modelled as dry);

e For elevated groundwater conditions we have modelled a near saturated slope (piezometric
line approximately 1 m below the slope surface) to simulate conditions following periods of
heavy rainfall;

e A seismic load case has only been considered for current and permanent stability analyses. The
seismic load has been derived based on recommendations presented in MBIE Module 1 and 6.

A PGA of 0.19 g has been applied based on these recommendations.

The results of the stability analyses are presented below for the current, temporary and proposed
permanent cases.
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Table 5-2: Summary of stability analysis results for Section A

Analysis description Analysis case FosS criteria Calculated
FoS
Current conditions Static — normal groundwater >15 17
Static — elevated groundwater >1.2 13
Seismic — normal groundwater >1.0 13
Proposed conditions Static — normal groundwater >15 15
(permanent): 1V:1.5H cut Static — elevated groundwater >1.2 1.2
slope Seismic — normal groundwater >1.0 12

Table 5-3: Summary of stability analysis for Section B

Analysis description Analysis case FoS criteria Calculated
FoS
Static — normal groundwater >15 35
Current conditions Static — elevated groundwater >1.2 35
Seismic — normal groundwater >1.0 20
Adjacent to Ladies Mile (temporary): Static — normal groundwater >1.3 17
1V:1H cut batter Static — elevated groundwater >1.2 15
Static — normal groundwater >1.5 1.6

Lower fill slope, adjacent to the racetrack

(permanent): 1V:3H slope Static — elevated groundwater >1.2 16

Seismic — normal groundwater >1.0 14

Table 5-4: Summary of stability analysis results for Section C

Analysis description Analysis case FosS criteria Calculated
FoS

Proposed conditions, adjacent to Ladies Static — normal groundwater >1.5 1.8

Mile (temporary): 1V:1H cut batter Static — elevated groundwater >1.2 16

The current site meets generally acceptable factors of safety and proposed works under a proposed
plan change are unlikely to exacerbate this.

Adjacent to Ladies Mile, assessed factors of safety imply negligible displacement due to proposed cuts.
Recommendations regarding slope stability on the proposed development is as follows:
Temporary Cut Slopes

Based on our understanding of the strength of the near surface soils at the site a maximum temporary
batter of 1V:1H may be adopted up to a maximum height of 3 m.

Suitable drainage should be provided to all slopes and surface water diverted to a suitable outlet
connection.

We note that localised frittering/instability of the batter face may occur, particularly during heavy
periods of rainfall. To mitigate this risk, the following could be considered:

e Using an observational approach and providing measures to ensure the batters remain dry.
This method is ideally limited to a short period (< 6 months), and when weathered is likely to
be more favourable; and/or

¢ Installing reinforcing elements with mesh (soil nails, mantaray anchors or similar).
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Permanent Cut Slopes

The permanent lower slope (Section A) may be formed to a maximum slope angle of 1V:1.5H. This
slope will need to be planted with flax, kanuka, manuka or similar to prevent erosion.

Fill Slopes

Analyses undertaken on the 1V:3H slope along a portion of the north west boundary, as proposed,
achieve generally acceptable factors of safety. Steeper fill slopes may be achievable, however these
will require some form of reinforcement (eg. geogrids) to maintain long term stability. Supplementary,
analyses should be undertaken if these are preferred.

5.5 Retaining Walls

A series of retaining walls will be required. Retaining walls are likely to comprise, masonry block
(gravity) or timber pole (embedded) walls with lagging between the piles and are likely be suitable up to
4 m height. Steel UCs with timber lagging or Bored Cast in situ reinforced concrete walls could be
considered for walls with larger retained heights. Walls will be subject to detailed design and building
consenting prior to construction. If required, fall protection barriers will be provided. Appropriate
analyses will be undertaken to demonstrate stability at Building Consent stage.

Parameters considered appropriate for use in retention analyses are presented below. These
parameters can be amended on review of ground conditions and during detailed design.

Table 5-5 - Retention Parameters

. Passive Earth
yp Modulus, MPa - - Coefficient,
Coefficient, K, Coefficient, Ka Kp
Existing Fill 175 15 05 0.33 3

Engineered fill (cohesive) 185 30 0.47 0.3 33

Engineered Fill 185 30 0.42 0.27 37
(granular)

AVF Ash 18 20 0.47 0.3 33

Puketoka Formation soils 18 20 0.47 0.3 3.3

Residual East Coast Bays

Formation (ECBF) Soil 17.5 25 05 033 3

Note the parameters do not allow for surcharges, groundwater pressure or wall friction. Appropriate
allowances should be made during detailed design.

In addition, drainage should be included behind all retaining walls.

Providing the above is undertaken, it is considered that the risk of instability can be adequately
mitigated.

5.6 Foundation Considerations

5.6.1 Residential Dwellings on New Fill or Natural Ground

For lightweight dwellings (up to 2 storeys) and podium type structures across the site, shallow
foundations are likely to be feasible. These foundations could comprise NZS3604 type foundations or
reinforced concrete raft type foundations bearing on either natural soils or engineered fill.

Where significant thicknesses of non-engineered fill are currently present, material will need to be
reworked to form a crust of engineered fill as per the recommendations in Section 5.4.
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Foundations will need to detailed to accommodate seasonal volume change (soil expansivity), however
this risk can be mitigated through adequate foundation embedment or suitable reinforcement (use of
reinforced concrete raft type foundations). Based on our experience with similar materials the soils will
like be Class H (Highly Expansive).

Bearing capacities and soil expansivity will be confirmed in the geotechnical completion report,
following completion of the earthworks completion.

5.6.2 Residential Terraced Housing Apartment Buildings South of Pond

For the residential terraced housing apartment buildings south of the pond, shallow raft type
foundations bearing on either very stiff to hard AVF ash or basalt are likely to be suitable. The
recommended bearing capacity values to adopt for design are presented in Table 5-6 below. These
values are based on the following assumptions:

¢ Should the foundation system be founded into the ash layer (very stiff to hard silt and clay), a
minimum undrained shear strength of 120 kPa is considered for the Auckland Volcanic Field
soils.

e Although higher bearing capacities, of up to 6 MPa, can usually be achieved when shallow
footings are founded directly onto competent basalt rock, lower values are recommended for
design as this will result in a reduced requirement to prove highly competent material during
construction. If higher capacities are required, additional proof drilling during construction may
be necessary to demonstrate competent basalt and a lack of cavities.

e The founding layer should be proof rolled and visually inspected prior to casting the shallow
foundations to confirm the ground conditions.

¢ Significant inclined loading of the foundations has not been considered. Specific bearing
capacity calculations in accordance with the New Zealand Building Code Verification Method
B1/VM4 should be carried out for these loading scenarios, if required, to confirm capacities.

e The allowable bearing pressure values are based on a maximum foundation width of 2 m and
are based on allowable long-term settlement of approximately 25 mm. Wider foundations will
need to be specifically considered.

Table 5-6: Bearing Capacity Values for Shallow Foundations

Geotechnical Crafsalille:] Allowable Bearing

Design Bearing .
Capacity* - For ULS C?Egg)'ty
design (kPa)

Geotechnical Unit ID Ultimate Bearing
Capacity qu (kPa)

Ash (with interbedded layers of
gravels and boulders)

Basalt (Fractured, Competent) 1,5007 700 500

600 300 150

Notes:

1. ‘Geotechnical Design Bearing Capacity — For ULS design’ includes a strength reduction factor of 0.5.

2. Should bearing capacities higher than recommended be required to accommodate large magnitude
structural loads, proof drilling at each foundation location to 5.0 m depth below the founding level will be
required during or just prior to construction. Should voids be encountered below the foundation level,
the voids will need to be infilled with grout.

Preliminary spring stiffness values for use in the structural building model are presented in Table 5-7
below. These values depend on the overall foundation layout and load distribution beneath the
building and may vary across the buildings’ footprint. Accordingly, these values will need to be
confirmed during detailed design. Specifically, design bearing pressures and spring displacements from
structural model will need to be reviewed and analysed by Initia. Updated spring stiffnesses will then
be provided as required.
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Table 5-7: Preliminary spring stiffness values for shallow foundations (2 m width)

Geotechnical Unit ID Long term static spring value Short term spring value (e.g.

(Founding Material) (kPa/mm) wind, seismic) (kPa/mm)
Ash 7.51t015 25t0 50

If the shallow foundations are required to resist uplift loads, grouted ground anchors or passive bars
into the basalt could be considered.

Anchors can be sized during detailed design if required once design loads are known. Due to the
nature of the basalt at the site, grout loss during anchor installation is a possibility and the contractor
will need to allow for measures to limit this (e.g. grout socks, pre-grouting etc).

During construction, the ground conditions along the anchors’ length should be logged and recorded
during drilling of the holes in order to confirm rock thickness and quality to validate the design
assumptions. Each anchor should be load tested to verify load capacity and load deformation
behaviour prior to being put into service. Load test requirements can be provided at detailed design
stage.

5.6.3 Residential Terraced Housing Apartment Buildings Adjacent to Ladies Mile

Deep foundations

All piling options can be considered (bored cast in situ reinforced concrete piles, screw piles or driven
UC piles). However, given the relatively shallow depth to ECBF rock bored cast in situ piles are likely to
be economical and provide adequate vertical and lateral load carrying capacity with negligible
settlement risk. Accordingly, bored cast in situ concrete piles are recommended for the multistorey
buildings to the adjacent to Ladies Mile.

The following geotechnical ultimate parameters are considered appropriate for use in preliminary
design of piles embedded in ECBF rock:

e Geotechnical Ultimate End Bearing — 6 MPa;
e Geotechnical Ultimate Skin Friction (Smooth) — 500 kPa;
e Geotechnical Ultimate Skin Friction (Grooved) — 750 kPa.

A strength reduction factor of 0.5 should be adopted for ULS design.
For steel UC piles, indicative geotechnical ultimate capacities for a range of UC sections are as follows:

e 250 UC 73 —-1800 kN
e 310UC 97 —2350 kN
e 310 UC 137 — 3300 kN.

Final pile embedment’s will be dependent on structural layouts and form.

It is recommended that supplementary investigations be undertaken to confirm the consistency of the
rock profile for bored piles.

Shallow foundations with ground improvements

For the multistorey buildings adjacent to Ladies Mile, shallow raft type foundations in conjunction with
ground improvements could be considered subject to checks of total and differential settlement during
detailed design. Ground improvements could comprise:

e Driven timber poles;
e Rammed Aggregate Piers; or
e Rigid Inclusions (unreinforced concrete columns).
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Ground improvements will be separate from the structural foundation elements and will require a
gravel load transfer platform. Depending on the selected ground improvement the load transfer
platform could range between 500 mm and 800 mm. Localised uplift resisting elements can be
incorporated into the ground improvements if required.

Given the relatively shallow depth to ECBF rock to the north of the pond, ground improvements are
unlikely to provide a reduction in risk comparable to the cost compared with deep foundations.
However, it does provide a possible mechanism to expedite construction.

If preferred, ground improvements will need to be assessed in careful collaboration with the project
structural engineer.

5.7 AUP — Residential Terraced Housing Apartment Buildings

It is understood that one to two level basements are proposed beneath the multi storey buildings along
the northern boundary of the site, adjacent to Ladies Mile and for the Vivid living building. ‘Stepped
excavations’ are proposed to form the basement levels, with maximum cuts about 3 m. The proposed
excavations are shown on Figures 1218-002 and 1218-003 through 006 in Appendix A.

Based on groundwater monitoring between October 2021 to April 2022, the lowest measured
groundwater levels (summarised in Table 5-8) are below the minimum subgrade levels for the
proposed basements. Accordingly, proposed excavations to form the basements should meet the
permitted activity criteria for groundwater under Section E7 of the Auckland Unitary Plan.

Table 5-8: Summary of minimum basement subgrade levels compared with minimum groundwater
levels measured

Minimum measured

Relevant groundwater Minimum subgrade

sl il monitoring location level (m RL) groundw;tsr Il
Apartment B BHO1 (red) 51.65 49.7
Apartment C1 & C2 BHO1 (blue) 493 48.5
Vivid Living BHO3 40.95 38.9

In addition, we consider that drained basements are feasible and the effects of the proposed drained
basements on the groundwater will be negligible. It is considered prudent however to allow for
groundwater control such as drainage (free draining granular material, scoria or similar) behind all
permanent retaining walls and beneath the floor slabs. The drainage should be connected to an open
sump in the basement slab and discharged to the public stormwater system either via a gravity fed line
or by pumping from the sump.

5.8 Floor Slabs and Pavements

For floor slabs and pavements bearing on the natural soils, a California Bearing Ratio (CBR) of 3% is
considered suitable for use in design.

For slabs and pavements bearing on engineered fill a higher CBR will be possible. However, this will
need to be assessed once the fill source is confirmed.
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5.9 Further Work

The following further geotechnical inputs are recommended to support future building consent
applications and construction activities on site.

Supplementary Investigations
We recommend that further investigations be considered to address the following:

e Earthworks:
0 Refine quantities of unsuitable material,
o0 To develop compaction criteria for placement of engineered fill;
0 Where specific retention measures may be required for service installations
e Detailed design of the multistorey buildings adjacent to Ladies Mile:
0 Supplementary boreholes will be required to confirm the depths to ECBF rock to
support the design of foundation and retention options; and

Detailed Design

e Analyses and design of permanent retaining walls;

e Additional analyses to support pile foundations, including lateral pile analyses;
e Preparation of an earthworks specification; and

e Review of the geotechnical aspects of the civil and structural drawings.

Construction Stage

Construction stage inputs will be confirmed following detailed design along with acceptance criteria.
However, the geotechnical inputs in Table 5-9 are likely to be required.

Table 5-9 - Likely construction stage geotechnical inputs

Stage Observation Point Specification / Acceptance Criteria
Earthworks Following topsoil stripping prior to Confirmation that the exposed subgrade
any fill placement is free of organics.
Bulk filling Review of compaction test results to

ensure material is placed and compacted
in accordance with prepared
specification.

Cut batters/Retention of trenches Confirmation that batters are cut and
retention installed in accordance with
design recommendations.

Shallow Pad and strip footing preparation Confirmation that in situ strengths in

Foundations footing excavations are consistent with
design assumptions

Deep Driven Pile Installation or Confirmation that embedment is in

foundations Observation of pile shafts accordance with the design requirements.

Other Slab on Preparation of floor slab subgrade Confirmation that pavements are

grade & Preparation of subgrade (prior to prepared and constructed in accordance

Pavement placement of basecourse) with design assumptions.

Placement of basecourse layer
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6. Conclusions and Recommendations

Based on the information obtained from the subsoil investigations, and our experience with similar
materials, we consider the site can be satisfactorily and economically engineered for the proposed
development.

Our conclusions and recommendations are summarised as follows:
Subsurface Conditions

1. To the north of the existing pond, ground conditions typically comprise Non Engineered Fill or
Ash overlying residually weathered East Coast Bays Formation soils and rock;

2. To the south of the existing pond, ground conditions typically comprise Ash overlying basalt.
Further investigations will need to be undertaken to delineate the basalt and confirm
thickness/consistency below building foundations.

Seismic Considerations

3. Based on the depths to East Coast Bays Formation rock, the site subsoil class is considered to
be Class C — shallow soil in accordance with NZS1170.5. This is based on estimated depths to
rock.

4. The site subsoils are cohesive and accordingly not considered susceptible to liquefaction.

Earthworks

5. Non-engineered fill will need to be reworked to create a crust of material under the building
platforms.

6. A large volume of existing fill is likely to be suitable for re-use on site following screening and
removal of unsuitable material (bricks, concrete etc.).

7. Stability analyses for the current site development indicates that there is not an existing
stability issue.

8. Temporary slopes for the formation of the proposed basements (up to 3 m high) should be
limited to 1V:1H with adequate mitigation of surface runoff. Localised instability and/or
surficial frittering of these slopes may occur over the temporary earthworks phase (up to 18
months). Stabilisation measures should be considered to mitigate this risk including provision
of PVC facing and installation of mantaray or similar soil nail options.

9. Permanent slopes cut slopes should be limited to 1V:1.5H with adequate mitigation of surface
runoff. For slopes greater than 1V:3H, these will need to be planted as opposed to topsoiled
and grassed.

10. Permanent fill slopes up to 1V:3H meet actable factors of safety. Steeper slopes may be
considered, however reinforcement (eg. geogrid) is likely to be required and additional
analyses will need to be undertaken if these are preferred.

AUP Groundwater Considerations

11. Groundwater monitoring indicates that lowest measured levels are below proposed basement
subgrade levels and as such any effects of the proposed development on the groundwater
level will be negligible. Effects on adjacent services and structures (including public roads) is
considered negligible based on the lowest measured groundwater levels. The proposed
earthworks to form the basements are considered a permitted activity as defined by Section
E7 of the Auckland Unitary Plan.

Foundations

12. For lightweight residential buildings and podium type structures, shallow foundations bearing
on engineered fill or natural soils are likely to be suitable. Due to significant earthworks
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proposed below these structures, bearing capacities and soil expansivity will be confirmed in
the geotechnical earthworks completion report.

13. For the multi storey buildings to the south of the existing pond, raft foundations are likely to
be suitable, bearing on the AVF ash or basalt.

14. For multistorey buildings adjacent to Ladies Mile, shallow foundations in conjunction with
ground improvement could be considered subject to assessments of total and differential
settlement. However, given the relatively shallow depth to ECBF rock, bored cast in situ
reinforced piles are recommended. All piling options could also be considered.

Pavements

15. A subgrade CBR of 3% can be assumed for design of building ground floor slabs and external
pavement design.

16. For slabs and pavements bearing on engineered fill a higher CBR will be possible. However,
this will need to be assessed once the fill source is confirmed.

Conclusion

17. Based on the above analysis and the ongoing applicability of the AUP groundwater provisions
to any development of the site that there are no specific geotechnical related specific
provisions are considered to be required for this plan change.

6.1 Conditions

We have reviewed the proposed conditions. We are comfortable from a geotechnical perspective that
these conditions address the recommendations contained in this report.

While these conditions relate to the resource consent and not the plan change they are relevant in
ensuring the rezoning of the site is appropriate as they confirm that the residential development of the
site can be undertaken in accordance with sound construction and development methodologies.

September 2023

Initia Ref: 1218 Rev B

THE HILL — ELLERSLIE RACECOURSE
INITIA



25

7. Applicability

This report has been prepared for our client, Fletcher Residential Limited, with respect to the brief
provided to us. The advice and recommendations presented in this report should not be applied to any
other project or used in any other context without prior written approval from Initia Limited.

This report was prepared to support a Resource Consent application to undertake subdivision and bulk
earthworks. Further work is required to support the detailed design of multi-storey buildings.

Report prepared by: Report reviewed by:

Alex McDonald Andy Pomfret

Geotechnical Engineer Senior Geotechnical Engineer, Director
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BHO02 (Red)
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

CO-ORDINATES: 1761339.1mE, 5915799.5mN

Co-ordinate system: NZTM
Location method: GPSH
ORIENTATION (°): Vertical

ELEVATION: 46m

Datum: AUCKHT1946

Level method: CONTOUR
INCLINATION (°): 90

CONTRACTOR: DCN Drilling
RIG: JD tracked Rig
DRILLER: Dave

START DATE: 13/10/2021
END DATE: 13/10/2021
LOGGED BY: BSS
CHECKED BY: QS

- Drillhole_lInitia - 26/11/2021 10:51:13 am

Generated with CORE-GS by Geroc

V] T DISCONTINUITIES z
z = ) @0
(] x ] m ale~la~ INSITU . = |5|<J
E MATERIAL DESCRIPTION | ¥ i ElL| 2 |2 |O8|gE| TESTING o < RS
=z (See Classification & Symbology sheet for details) < ':( o & ox % [ SPT'N' ';: - @
2 o ) 5 a 2 | W Vane shear DESCRIPTION s < u
o 2 n = strength %] (o]
5522883352098 L3 [8gL z o
| [= @] SILT, with minor rootlets; brown. T5] L 1 5 1
L GRAVEL, with minor silt; grey. Q& L 4 E; ]
3 Loose; moist; gravel, fine to medium. 3 + ;5 4
I Clayey SILT, with trace sand and gravel; light I T E: 1
[ brownish orange with light grey mottles and T 7 2 7]
[ black speckles. [ 1 E % ]
| Hard; high plasticity; moist; sand, fine to L 1 o 2 E: ]
L coarse, gravel, fine. L 1 I :: 4
b — —_ 5 b
[ 1.0m - 1.5: Core loss F/L L. L ! _459_ EE ]
L AL L 1 ] :E ]
r 1P I r T 1 Q E: 1
r LAL I T ] s H ]
L& KX T ] 1,1/2,2,1, tH ]
| 1.6m - 1.95m: Core loss Lo L 1 ] N 1 o | g
o K4
L AT L 1 ] »n N=6 E; ]
L AL L 4 4 3 4
H |- 2 ——44.0+ b H
L L 1 ] K] ]
| concrete | 1 ] E K ]
o - 4 o |5 2 K 4
| 2.5m - 3.0m: Core loss | 1 ] I o K ]
o K]
L L 1 ] w b ]
i Clayey SILT, with trace sand; light orange i 8 _439_ 1,1/1,1,1, : ]
L brown with light grey mottles. L 1 J E g 2 i
L Stiff; moist; sand, fine. L 4 4 n b N=5 4
- - 4 ——2.0] o & —
L L 1 ] I ]
=)
Ll B L 1 ] ]
Ll & L 1 ] ]
ES)
Ll = L 1 ] - .k
L]l © - 4 4 ] -
[ = r T 7 1,1/2,2,1, & a1
L] > L 1 J E g 2 =) J
L[ S R L 1 ] a E N=7 s |
he] —
L8 L5 Taro] 5
[ | £ | Clayey SILT, with minor sand; grey. L 1 ] Q1]
L '3.'5 Hard; high plasticity; moist; sand, fine. L 1 ] ]
L 8 L 4 4 4
i I 5| s ]
| A T 1 ]
L L 1 ] on ]
[ R 2,2/3,4, 4, ]
L L i ] = = 4 i
[ LT ] T N=15 ]
[ Slightly weathered; grey; SANDSTONE; very T ]
L weak; with interbedded Siltstone. L 1 ] ]
H - 7 —-89.0-] o | ig 2 -
L L 1 i T i
[ [ T ] 7.40m, 1No. 45° , JT ]
I L i ] 8,8/9,11, UN, RG ]
L] < I i ] = & 15, 15 for |
| % L 1 ] & E 65mm ° ]
[l E FoooT N=50+ for £ ]
H o - 8 —-38.0+ 290mm 2 M
o <] £
r r T 1 @ ~ 1
L] & L 1 ] o o |
L] 8 S L 1 ] < |
- wn
L % L 1 ] E o > ]
ap: - 4] o |8 g
L] O o 4 4 T s} i
Ll @ L i E L1 i
i ﬁ 8.7m - 9.0m: Core loss e i 1l ] ]
L C
i c Lo Jaro] i
I 9T 15,17/ 18, ]
L L i ] I~ = 18, 14 for 4
L L 4 E 3) E 50mm £ ]
L L 1 1 N=50+ for 2 |
- o+ 4 200mm < |
L - 4 4 ~ 4
i I Eligi|d 9.60m, 1No. 45° , JT s |
o s S PL,RG o
L L 1 ] £ R
L L 1 ] B E
REMARKS:
Checked By: QS Page 1 of 3
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GEOTECHNICAL SPECIALISTS

DRILLHOLE LOG

HOLE NO.:

BHO02 (Red)
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

CO-ORDINATES: 1761339.1mE, 5915799.5mN

Co-ordinate system: NZTM

Location method: GPSH
ORIENTATION (°): Vertical

ELEVATION: 46m

Level method: conTour DRILLER: Dave
INCLINATION (°): 90

CONTRACTOR: DCN Drilling
Datum: AUCKHT1946 RIG: JD tracked Rig

LOGGED BY: BSS
CHECKED BY: QS

START DATE: 13/10/2021
END DATE: 13/10/2021

- Drillhole_lInitia - 26/11/2021 10:51:13 am

Generated with CORE-GS by Geroc

V] T DISCONTINUITIES =z
z = [
o £ | & 9 |8 |ealan| msm 5 |4
= MATERIAL DESCRIPTION E u g = » a % © S gg\c’/ TESTING & < o
z (See Classification & Symbology sheet for details) < b [d & o % [ SPT'N' ';: 3 @
= o4 & 5 a 2 | W Vane shear DESCRIPTION s < u
o 2 n = stren b
gth %] (]
552383322028 gRe|ege z o
a0 T £l ]
L] @ L 1 J o S S o S i
[]8 S T 5,8/ 11, 15, b= S |1
| © 5 I 16, 8 for 10.40m, 1No. 45° , JT 2] =]
L2 A ] 35mm PL.RG E < | ]
g L1 ] £ N=50+ for %]
[ EOH: 10.91m [ T 1 @ i 260mm lo.o1 a |]
|-a5.04
[a0]
[ 200 ]
[o20]
[o1.0-]
[e0.0-]
|-29.04
|-28.04
[o7.0]
REMARKS:
Checked By: QS Page 2 of 3



iN CORE PHOTOS HOLE NO.: BHO02 (Red)

Lo JOB NO.: P-001218

Box1,0.0-5.1m e PO01218 _ e JARGHERTETE

| vune BHO2 (red) !

e |

li"“?-'“s"'
AT

Box 2, 5.1-8.7m J -
emieine 001218 - - Racecourse

wrne BHO2 (red) B - | e | 151 | ] 87 |

] =

Box 3, 8.7-10.9m

[ e P-001218
| wane BHO2 (red)

... Racecourse .

T
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A

DRILLHOLE LOG

HOLE NO.:

BHO3 (Red)
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

CO-ORDINATES: 1761234.2mE, 5915692.0mN
Co-ordinate system: NZTM

Location method: GPSH

ORIENTATION (°): Vertical

ELEVATION: 43m
Datum: AUCKHT1946

Level method: CONTOUR

INCLINATION (°): 90

CONTRACTOR: DCN Drilling
RIG: JD tracked Rig
DRILLER: Dave

START DATE: 11/10/2021
END DATE: 11/10/2021
LOGGED BY: BSS
CHECKED BY: QS

- Drillhole_lInitia - 26/11/2021 10:51:16 am

Generated with CORE-GS by Geroc

o I DISCONTINUITIES z
z [ a
(] x ] %] INSITU o w
O o > T i1 Q |lxslas o = <
[ MATERIAL DESCRIPTION T u i = |4 _ % g S gg\, TESTING u < o
% (See Classification & Symbology sheet for details) < b "3_: & ox % [ SPT'N' '<T: - E
o O n a < UEJ Vane shear DESCRIPTION £ '<£ x
o 2 n strength %] (o]
5522883352098 L3 [8gL z o
| [ «] SILT, with minor rootlets; black. i 1l 3 ]
L Stiff; moist. + + o G 5 1
kK
F SILT, with some clay, with trace gravel; dark r T o E :E 1
r brown . F T 5 4
[| 5 | Hard; low plasticity; moist; gravel, fine to F T ® 140+kPa 5 1
[ coarse. [ T 5 ]
3 F T [ue} > K 1
L L 1 ¢} D 8 ]
| 0.8m - 1.0m: Core loss L 1 E: 4
1 [ 1]
i Clayey SILT, with trace organics; orange brown | : _429_ . 140+ kPa EE i
L with light grey mottles and black speckles. L i i o = 8 i
L Hard; high plasticity; moist. + T 1 o & Q :5 T
= B
3 F + 1 c K 1
- -+ - S K -
| Moderately weathered; black; BASALT, L 1 ] 5 ! 28 ng%r % E: L
L moderately strong; moderately vesicular. L i i 20’ o | @ 5 L
[ [ 1 1 mm 2 8 1
[ 1.50m - 1.60m: GRAVEL; black. [ I 1 N=50+ S ]
- Very dense; moist; gravel, fine to medium. — 2 1.6 S :E -
o 3
L 8 L + 4 < 1
[ v T ] |5 |ig ]
L L 4 4 I A 5 4
o
L - + A K 1
[
L L 1 ] K ]
[
L L + 1 K] 1
[
L L 1 ] [ ]
[
L 3 + 1 K e |1
3m Iy
H - 3 ——40.0- 2 -
| Slightly weathered; black; BASALT, strong; L 1 ] § g i
L slightly vesicular. L 4 i I} 1
- - <+ 4 o <4
| 3.00m: grades to less vesicular. L 1 ] < |
x
- - —— - o -
| 3.50m: grades to slightly to no vesicular. i 1l ] L4 ]
i [ I E, K 3.70m, 1No. , JT, UN 1
[ [ 1 ] I ,RG, Silt ]
H |- 4 —-89.0~ H
[ [ I 1 4.10m, 3No. 70° , JT ]
[ [ 1 ] PL,RG, Silt ]
L L 1 ] - ]
=4
L I I ] 4
L L 1 ] [} ]
M = - 5 ——88.0— ||
Fl 2 F T 1 1
w
ak: 11 |68 |8 ]
| § T ] |F ] ]
o
E C T ]
[ e [ 1 ] 5.60m, 1No. 30°, JT, ]
8 ST,RG £
L] = 3 + 4 < |1
e I 1 | < |
L] < 6 - 6m <o [
i 8 T°%] 6.00m, 4No. 80° , JT, s ]
CRV, RG, Silt o
L L 4 1 < |1
L L 1 ] 314
- F + -1 aQ b
- 5 S i T
[ [ I ] E, 8il 6.70m, 1No. 45° , JT, ]
[ [ I ] I N PL,RG, FeO ]
[ I gfo.E,GlNo. 45°,JT, 1]
3 r T 1 6.90m, 1No. 60° , JT, 1
3 r T 1 PL, RG 1
3 F T 1 7.00m, 2No. 85°, JT, 1
3 3 T 1 CRV, RG 1
r T 7 7.50m, 3No. 90° , JT, 7]
[ [ 1 ] CRV, RG ]
L L 4 4 © 1
L F + 4 c 1
H |- 8 —85.0+ 2 H
[ [ 1 ] E & 8.10m, 1No. 45° , JT, 2 ]
[ [ ] o dilg PL,RG ]
I 1 I = 8.20m, 1No. 45° , JT,
r [ T 1 PL,SM 1
o - T 8.30m, 1No. 45° , JT, 7
3 r T 1 ST 1
i A 8.40m, 1No. 45° , JT, £ |]
3 F T 1 PL,RG A
L L 4 4 P |1
H - 9 —-84.0~ S
- - + <4 © <4
L L 1 ] 3 14
3 L 1 ] 9.30m, 1No. 15° , JT, a |]
i [ T E |id b PL,SM ]
g S 0 9.40m, 2No. 45° ,JT, <
[ [ I 1 PL,PLSH, Silt s ]
L L 1 ] < E|]
PV
L L 1 ] ENME
REMARKS:
Checked By: QS Page 1 of 4
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I NI T 1 A

GEOTECHNICAL SPECIALISTS

DRILLHOLE LOG

HOLE NO.:

BHO3 (Red)
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

CO-ORDINATES: 1761234.2mE, 5915692.0mN

Co-ordinate system: NZTM
Location method: GPSH
ORIENTATION (°): Vertical

ELEVATION: 43m CONTRACTOR: DCN Drilling
Datum: AUCKHT1946 RIG: JD tracked Rig

Level method: conTour DRILLER: Dave
INCLINATION (°): 90

START DATE: 11/10/2021
END DATE: 11/10/2021
LOGGED BY: BSS

CHECKED BY: QS

%J E DISCONTINUITIES z »
o = 1) o | a INSITU [} u
2 i 4 T i rslQs 14 E x
E MATERIAL DESCRIPTION | ¥ g ElL| 2 |2 |O8|gE| TESTING o < RS
% (See Classification & Symbology sheet for details) < ':( "3_: & ox % [ SPT'N' ';: - E
o w 17 a z UEJ Vane shear DESCRIPTION £ '<£ x
o 2 n strength %] (o]
5522883352098 gRe|ege z o
| [CONT] Slightly weathered; black; BASALT, | 1 ] ]
L strong; slightly vesicular. L i ] I: I= i
I L1 ] o |igi|8 ]
- - <4 T T <4
[ [ T 1 10.70m, 1No. 45° , JT 1
[ LT ] ST, SM ]
- 10.90m, 1No. 20°, JT
M2 T /CRV. IR B
Fl e S S r T 1 t: S ) 1
= L 1 J o S D J
L] e | 1 ] T ]
- 3 — —_— - -
= C T 11.50m, 1No. 30°, JT |
[l s [ I ] ,PL,IR ]
LB [ I 1 11.70m, 1No. 45° , JT < |
[ § T ] ,PL,PLSH S ]
- |10 31.6-] < H
- - + <4 o <4
L L 1 ] < |
x
L L 1 ] 3 |4
- + <4 m <4
L Highly weathered; black; BASALT; weak; I I i
L moderately vesicular. L i i ] E
[ o I £ 5 ]
I I 1S ] o D ~ < i
| — I T & ]
| ] 12.9m - 13.5m: Core loss 134 3004 | |
[ 12.80m - 12.90m: Clayey SILT, with trace [ I 1 ]
L organics; brown with black speckles. / L i ] i
+ Hard; high plasticity; moist. " L i E E
L Fa r I I - 4
| Clayey SILT; light grey with light brown mottles. R | 1 ] ]
[ Hard; high plasticity; moist. Rl L 1 ] ]
c [E3 E3 531
I LI [ T 1 1
M| BERa T 1 1
H £ TEE [—14—-29.0 H
Fl 2 BERa T 1 1
s EERa S E [ .
L2 e I o |F ]
Fl © BERa 3 T 1 1
X — — —]
F| = EIES i — —
L] & BERa 3 + 1 1
i > ] FT 5|
L ERE L 1 ] 214
I EERI T. 1 3 [
H LI - 15—28.6— L
L B3 [ 177 2,2/3,4,5, S [
i EExa LT ] £l 5 s |
L BRE L1 o | i N=17 % |1
L EOH: 15.45m B I 4 | hs.as o |
-27.0-
I-26.0
[-25.0
|-24.0
REMARKS:
Checked By: QS Page 2 of 4
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I~ 1T A

Box 1, 0.0-3.6m

HOLE NO.: BHO03 (Red)
RE PHOT
CO O OS JOB NO.: P-001218
e P-001218 2 ...Ellerslie racecourse
o BHO3 (red) . W S T
SR b
| L e}

Box 2, 3.6-6.4m

sine P-001218 rslie Racecourse
s [ T ]

Box 3, 6.4-9.4m

el
e P-001218  ..Ellerslie Racecourse
= | = T
win BHO3 (red) R |"} 5 |~~~
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|
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iN CORE PHOTOS

I~ 1T A

HOLE NO.:
JOB NO.:

BHO3 (Red)

P-001218

Box 4, 9.4-12.4m

'_m_mjg. ; < -Ellerslie Racecourse
e BHO3 (red) e g o [s | eifima e
e ] — —

[

¥
H
2

=

Box 5, 12.4-15.5m i .
rseerne P-001218

_ s I-_EII'er%#i‘e Racecourse

wnne BHO3 (red)
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Page 4 of 4




- Drillhole_Initia - 4/03/2022 12:35:00 PM

Generated with CORE-GS by Geroc

DRILLHOLE LOG

HOLE NO.:

BH101
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

Co-ordinate system: NZTM
Location method: GPSH

CO-ORDINATES: 1761270.4mE, 5915725.5mN  ELEVATION: 41.8m

Level method: coNTOUR DRILLER: Ben

CONTRACTOR: Geotech Driiling
Datum: AUCKHT1946 RIG: Track mounted rig

START DATE: 21/02/2022
END DATE: 21/02/2022
LOGGED BY: BSS

ORIENTATION (°): Vertical INCLINATION (°): 90 CHECKED BY: MDH
CZD ':I_: DISCONTINUITIES z »n
) % (0] 0 INSITU (<] w
= & = T w8 |xzs(8% x = x
e MATERIAL DESCRIPTION | u z || 2 |Q|SE|gE| TEsTING f < S
=2 - ; p = o o o N
(See Classification & Symbology sheet for details) < < = w = (= SPT'N < -1 w
> g w 7 o < g Vane shear DESCRIPTION 2 g 4
= n strength 172} o
zzz wow | Low = o
Snz= NN~ NN~ —
L P 83 SILT, with minor gravel; dark brown. : L 4 J : : J
L Stiff; moist; gravel, fine, basalt. L 1 4 ]
B Clayey SILT, with minor gravel, with trace B ™ b
r cobbles; dark orange brown. r T 1 1
r Hard; high plasticity; moist; gravel, basalt; C T ] uTtp ]
| cobbles, basalt. | 1 ] ]
L 0.7m - 1.3m: Core loss L 1416+ i
I 1T 1 uTP M
[ Slightly weathered; black; BASALT; strong; I ]
- moderately vesicular. - 4 i uTP i
I I T 1 10, 20/ 50 1
L Ty N=50+ i
[ [T 1 1.90m, 1No. 60°, JT, ]
I - + 4 CRV, RG i
[ T ] 2.50m, 1No. 15°, JT , ]
L 2.60m: grades to slightly vesicular. | 1 i UN, RG, Oxides g 4
F o +-39.0- e
Fl S i o |4
I i 4 o 4
I ] <~ |
Ll & ] 314
| € ] S | ]
| > E I 4
Ll 2 . N _
Ll s ] <3 ]
L 2 L 186 1
H -4 — E -
i I 4.30m, 1No. 45° , JT 1
| I 1 ] PL,SM i
L - —1-37.6H Q 7
L L is ] = ]
- -5 4 oS —
L L1 H ]
L L is J s} ]
L R ] c |
L L 1S ] S |
L L is ] o |-
L - 1-36.6— 2 E
L] [ o1 ] ~ L
L Highly weathered; dark grey; BASALT; weak. L 1 4 314
Jis}
N Clayey SILT; grey. C T ] ]
L Firm; high plasticity; moist. L 4 4 4
L L 1-35.6-] g
- -7 — 4 —
L 7.0m - 7.5m:Core loss L 1 i i
L T ] 0,0/0,2,2, ]
- - + 4 2 4
Fl < L 4340 N=6 g
L] & L is ] ]
[ 8| 7.95m-9.0m: Core loss &1 1 H
€ L 1S ] ]
8 L is ] ]
Ll « L i — ]
x
Ll & L is ] ]
Ll © - L ] i
x
L S L is ] ]
- a - -+ - -
L L 4-33.0 i
- l— 9 — 4 —
L Clayey SILT, with minor sand; purplish grey with L 1 i 381//1[? IBP?) i
3 orange brown stainning. | 1 ] 2, , U, 0, i
- Firm; high plasticity; moist; sand, fine. - +~ N=2 g 4
L I . SN
L L is ] & |
L L 1-32.0-{ ‘;’: E
L L is ] 3 |4
x > 0
REMARKS:
Checked By: MDH Page 1 of 5
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DRILLHOLE LOG HOLENO:
BH101
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218
CO-ORDINATES: 1761270.4mE, 5915725.5mN  ELEVATION: 41.8m CONTRACTOR: Geotech Driiling START DATE: 21/02/2022
Co-ordinate system: NZTM Datum: AUCKHT1946 RIG: Track mounted rig END DATE: 21/02/2022
Location method: GPSH Level method: conTourR DRILLER: Ben LOGGED BY: BSS
ORIENTATION (°): Vertical INCLINATION (°): 90 CHECKED BY: MDH
LZD ':I_: DISCONTINUITIES g ﬂ
(8] 4 o [72] ole~la~ INSITU =2
T w 4 T w g Q 14 = x
e MATERIAL DESCRIPTION | u z || 2 |Q|SE|gE| TEsTING f < S
= - : = x o x W'
(See Classification & Symbology sheet for details) < w (= SPT'N < -1
2 [+4 5 'U_) o <Et g Vane shear DESCRIPTION = ,‘E Iﬁl:J
o = n strength 172} o
552588552928 &8 |83R Z o
B [Cont...] Clayey SILT, with minor sand; purplish B T b b
L grey. L i — ]
'_ Firm; low plasticity; moist; sand, fine. '_ _': ] _'
L 10.2m - 10.5m: Core loss L 1 i 0,0/0,0,0, i
L 10.50m: grades to soft. L 1 4 0 4
o o 4-31.6 N=0 4
- —11—+ 4 -
L I £ |]
L L is ] < |
L L 4 &
L L is ] & |
- - -+ - © -
L Clayey SILT, with some sand; light grey. L 4 506 o |
- Firm; high plasticity; moist; sand, fine. - + 4 é ]
- 124 4
L L 4 ] 0,0/0,0,2, ]
- - 4 4 2 4
L L i — N=4 ]
._ 12.50m - 13.00m: Clayey sandy SILT; grey. ._ _.: : _.
L Stiff; moist; sand, fine. L 1 4 ]
L L +-29.0- i
L Ll ] ]
C T ] 0,0/0,1,3 ]
- - + E 4 4
L L +4-28.6-] N=8 E
[ 13.95m - 15.0m: Core loss CY T ] B
Ll < L 4 ] ]
8
2 L i E— ]
AR L is ] ]
Ll B I ] i
L W - + E 4
+ g L +-27.0- o E
- _§ - 4 4 E 4
H o —15— E S -
L Clayey SILT, with minor sand; grey. L 1 4 0,0/0,0,3 S 4
- Very stiff, moist; sand, fine. L 1 4 3 o ]
L L i E— N=6 ]
[ [ Taso] ]
L] [iel ] L
L L is ] e
B — T 1 64 /26 kPa N 17
r FT 1 0,2/2,2,4, =1
L L is ] 4 S |
: N R N=12 g1
] T 3 I
L Sandy SILT, with trace organics; grey with black L 1 i o ||
- speckles. L 4+ 4 i
- Very stiff;, low plasticity; moist; sand, fine. - + 4 4
B Clayey SILT, with some sand; grey. - T 7 T
: Hard; high plasticity; moist; sand, fine. : : : :
o o +4—24.6— E
I 18— A uTP M
I I T 1 1,1/1,2,4, 1
L L is ] 2 ]
L LT 7 N=11 ]
[ [ Tose] ]
L Lo ] ]
L 19.00m - 19.10m: with trace organics. L 1 4 4
L =:‘ Sandy $ILT; grey vyitlh blaclf speckles: L I §,_ 4
JE § Very stiff; low plasticity; moist; sand, fine. L + 4 N J
138 T ] 1,2/3,4,5, RN
L= L 1S ] 6 A
w 9 _ -
|5 [T N=18 5[]
i} 0
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DRILLHOLE LOG

HOLE NO.:

BH101
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

Location method: GPSH
ORIENTATION (°): Vertical

Co-ordinate system: NZTM

CO-ORDINATES: 1761270.4mE, 5915725.5mN  ELEVATION: 41.8m

CONTRACTOR: Geotech Driiling  [START DATE: 21/02/2022

Datum: AUCKHT1946 RIG: Track mounted rig END DATE: 21/02/2022

Level method: coNTOUR DRILLER: Ben
INCLINATION (°): 90

LOGGED BY: BSS
CHECKED BY: MDH

[©] I DISCONTINUITIES b4
z = ) 4
(8] 4 o [72] INSITU o w
= = T w | §|85|85zc x E =
e MATERIAL DESCRIPTION | u z || 2 |Q|SE|gE| TEsTING f < S
=2 - : p = o o o N
(See Classification & Symbology sheet for details) < < = w = (= SPT'N < -1 w
=] g ] » o b g Vane shear DESCRIPTION 2 '<E ¥
= n strength 172} o
552385322028 &8 |83R Z o
L [Cont...] Sandy SILT; grey with black speckles. FEEIEE I B L 1 i : : i
L Very stiff; low plasticity; moist; sand, fine. L 1 4 J
B 20.1m - 21.0m: Core loss B ™ b
H = L is ] ]
L1 3 L is ] ]
L E L +-21.6] 4
£ L is ] ]
I o l—21— 4 —
Ll = Clayey SILT, with some sand; grey. L 1 4 0,0/2,1,86, J
] = Stiff; high plasticity; moist; sand, fine. L 1 4 5 ]
L g o4+ A N=14 1
L 2 L is ] ]
- Q — —_ - -
L] € I 1 ]
Ll I £ 1]
[ T § 11
H l—22— g © g H
L L 1S ] 2 -]
- - + 4 ‘CE‘) 'ﬁ 4
L L i — S 3 |4
L L 1 i o o |
._ Clayey SILT, with some sand; grey. ._ _.: : 1533/ 21 kPa _.
- Hard; moist; sand, fine; Residual weathered. L + 4 : T 4
+—19.6— 10,9
: LT N=31 ]
— g 23. - —
L] & is ] ]
<
H S ] ]
Ll 3 - ]
L] = i ]
Ll > 4 .
<
Ll ® ] ]
L 1] E |
L 448, ! 4
| & ] 3 |
- o |—24— E N =
L is ] 1,3/5,5,7, NI
I L ] ﬁ 25 < |1
- -+ - =] x E
L EOH: 24.45m 4 i ba.45 8 |4
|47.6
|16.0—
|15.0-
4.0
430
2.0
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CORE PHOTOS

HOLE NO.:
JOB NO.:

BH101
P-001218

Box 1, 0.0-3.3m

Box 2, 3.3-6.2m

Box 3, 6.2-12.0m
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CORE PHOTOS

HOLE NO.:
JOB NO.:

BH101
P-001218

Box 4, 12.0-17.2m

Box 5, 17.2-22.4m

Box 6, 22.4-24.5m
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DRILLHOLE LOG HOLENO:
BH102
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218
CO-ORDINATES: 1761247.9mE, 5915723.2mN  ELEVATION: 40.7m CONTRACTOR: Geotech Driiling  |START DATE: 22/02/2022
Co-ordinate system: NZTM Datum: AUCKHT1946 RIG: Track mounted rig END DATE: 22/02/2022
Location method: GPSH Level method: conTourR DRILLER: Ben LOGGED BY: BSS
ORIENTATION (°): Vertical INCLINATION (°): 90 CHECKED BY: MDH
[©] I
) E DISCONTINUITIES g &
o E o m ole~la~ INSITU x = ><
= MATERIAL DESCRIPTION T w z £l 2 2|¢e £|gE| TESTING u < )
= - : = x o x '
(See Classification & Symbology sheet for details) < w = (= SPT'N < -1
2 o i o o < g Vane shear DESCRIPTION S g o
o = n strength 172} 8
552385322028 &8 |83R Z
113 Clayey SILT, with minor rootlets, with trace sand; L 1 J J
|l |8&=| dark orange brown. L 1 J
Y L Firm; low plasticity; moist. o + E E
r Clayey SILT, with trace organics and sand and r T 7 7
r gravel; orange brown with light grey mottles and r T ] . 192+ kPa ]
[ black speckles. [ T 0.6 : ]
L Hard; high plasticity; moist; sand, fine, gravel, L 1 i
L fine, basalt. L 4 J J
M F' T 1 ® 192kPa H
L 1.1m - 1.5m: Core loss L i — i
r CT ] 192+ kPa ]
I I T 1 1,171, 11, 1
r I T%% 23, 15 for ]
[ [ I ] 50mm ]
- Slightly weathered; grey; BASALT; strong; o1 ] N=50+ for 1.90m, 3No. 85°, FC, N | ]
L moderately vesicular. L1 | 275mm UN, RG < ]
i [T ] g ]
@
[ T T 2.40m, 1No. 85°, IS, ¥R ]
[ C T ] CRV,RG, Zcl ]
L L +4-38.6 g
[ 2.8m - 3.0m: Core loss [ I ] ]
3 J £
- 3 s H
- - 4 4 o 4
F L I 3.10m, 1No. 45° , JT , s |1
[ [ T ] PL, IR s |]
[ I 3.40m, 2No. 30°, JT, % ]
i L 4 | CRV , RG & |7
3.60m, 1No. 45° , JT ,
i i T3 PL,RG 1
i i T 1 3.70m, 1No. 60° , JT , 1
I I T 1 ST,RG, Zcl 1
L 4.0m - 4.5m: Core loss i i
Ll = L i — ]
Q
L] i L 1S ] ]
L] o L is ] ]
- c — —_ - -
3 4.50m, 1No. 75° , JT , )
r s i T ] CRV, RG c 1
M= 754 4.60m, 1No. 85°, 1S , e ]
(3 L ES g UN,RG,Zcl ] 1
L © L 4 4 o 4
— % I—5 — 4 —
S 5.00m, 1No. 80°, IS ,
[ < [ T ] ST,RG,Zcl ]
[ [ T 1 5.60m, 1No. 30° , JT, 1
I [T ST,RG,Zcl 1
- I— 6 — 4 —
[ I I 1 6.30m, 1No. 45°, JT, 1
i LI ] PL SH .
[ L Teae] ]
L L 1S ] e |
L L is ] 5 |
— -7 — 4 ~ H
- - - - « -
7.40m, 1No. 85° , IS , Jis}
r r 1 ] UN, IR, Z cl, Oxide 7]
L L 1-33.6-] g
[ I [~~7.80m, IS, Zcl ]
- -8 — 4 —
: 8.3m - 9.0m: Core loss : : ] :
[ [ Teoe] ]
L L is ] [
L L 1 ] w
(=2}
9— E o H
LE S Clayey SILT; light grey. L 1 i 0,0/0,1,2, ~ |4
L % g Stiff; high plasticity; moist. L T 2 ~ 1
L k= L 1 i N=5 x |4
p © o
N - 4 4 9.45m| o E
[0
EOH: 9.45m L]
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HOLE NO.: BH102
CORE PHOTOS
JOB NO.: P-001218
Box 1, 0.0-3.6m
Box 2, 3.6-7.5m
Box 3, 7.5-9.5m
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DRILLHOLE LOG

HOLE NO.:

BH103
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

CO-ORDINATES: 1761247.5mE, 5915700.4mN  ELEVATION: 41.9m CONTRACTOR: Geotech Driiling

START DATE: 22/02/2022

Co-ordinate system: NZTM Datum: AUCKHT1946 RIG: Track mounted rig END DATE: 22/02/2022
Location method: GPSH Level method: conTourR DRILLER: Ben LOGGED BY: BSS
ORIENTATION (°): Vertical INCLINATION (°): 90 CHECKED BY: MDH
[©] I
) E DISCONTINUITIES g &
o E o m ole~la~ INSITU x = ><
= MATERIAL DESCRIPTION T w z £l 2 2|¢e £|gE| TESTING u < )
= - : = x o x '
(See Classification & Symbology sheet for details) < w = (= SPT'N < -1
> g | & b a T | Vameshear | DESCRIPTION | £ 2 w
= n strength 172} 8
552385322028 &8 |83R Z
L |873]| SILT, with minor rootlets; orange brown. 1 i : i
L I=1 Firm; low plasticity; moist. 1 i : |
B Clayey SILT, with trace sand; orange brown with T b B b
I light brown mottles. T 2 1
r Hard; high plasticity; moist. T ] : ' 192+ kPa 7
L Clayey SILT, with trace gravel; light brown. 1 i ,': et : i
- Very stiff; high plasticity; moist; gravel, fine, 4 4 [e] 1 4
3 basalt. +-41.6 T E
— 1 — 4 B —
L 0.50m - 0.60m: Moderately weathered; dark, 1 ] : ' 192+ kPa ]
L grey; BASALT; strong; moderately vesicular. + 4 : 4
: 1.3m - 1.5m: Core loss :-_ _- :
B T 7 g ' 192+ kPa T
i 1 ] E i |
. I b |2 ]
- +4-40.6 g g
- 2 — 4 . —
[ Slightly weathered; grey; BASALT; strong; L ] E é c ]
i i Nl
L moderately vesicular. T 1 g |3 2.50m, 1No. 30° , JT, S = ]
[ I 1 " PL R g g1
[ 2.70m - 2.80m: highly weathered. 1 1 : S S |
L 1-39.6 : l§ ‘; 4
- 3+ g - . o -
L 3.00m - 3.10m: highly weathered. 1 ] : 3.00m, 1No. 20°, JT , a ||
I ik | Hi PL,RG ]
I I i 3.30m, 1No. 65°, JT ]
L Unweathered; grey; BASALT; very strong; 1 ] F PL,RG ]
L slightly vesicular. + 4 . . 4
L I 1 g | K ]
L 1380 T EE ]
[ [ ] 4.10m, 1No. 30° , JT , ]
I I i PL,RG i
i - 4.30m, 1No. 30° , JT , 1
[ i ] CRV, IR ]
H o N ] ]
L] © N ] ]
| w L 4 o 4
i 4.80m, 1No. 45°, JT, =2
g 7] PL.Ro 5 N
Ll = L E & aQ ]
L] 2 Slightly weathered; dark grey; BASALT; strong; L J le] =] ]
L| S| slightly to non vesicular. I T ]
] N ] i
L] < L ] ]
L N ] e |1
L N ] g |
- 136.6- < |
U] L] s [
L N ] o]
L N ] 314
6.30m, 1No. 30° , JT , Jus}
[ ] PL, RG ]
L N ] - ]
L N ] = ]
L L 4 €] 4
L | 356 T 1
[ [ T 1 7.80m, 1No. 50° , JT , 1
B B 8 =4 PL,SM 7]
] 1 1] 8.00m, 1No. 45°, JT, ]
: CT ] F PL.SM ]
L L 4 4 g 4
- - -, = T -
- I | 8.40m, 1No. 45° , JT , ]
i i T ] PL, SM ]
£
L L is ] s |
[ [ Taaol 8.80m, 1No. 15°, JT 2 1
r P T88 PL,SM s 11
M o T 1 8.80m, 1No. 45° , JT , < M
i I T 1 CRV, IR =< |1
i i T 1 9.10m, 1No. 20° , JT , 8 |1
F I T 1 PL, SM 1
L L i E— — ]
- — —_ - = -
L T ] g & ]
- - -+ - o -
L L 1 ] < £ ]
x 0
- L —1-82.6 ER R
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DRILLHOLE LOG

HOLE NO.:

BH103
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

Co-ordinate system: NZTM
Location method: GPSH

CO-ORDINATES: 1761247.5mE, 5915700.4mN  ELEVATION: 41.9m

Level method: coNTOUR DRILLER: Ben

CONTRACTOR: Geotech Driiling
Datum: AUCKHT1946 RIG: Track mounted rig

START DATE: 22/02/2022
END DATE: 22/02/2022
LOGGED BY: BSS

ORIENTATION (°): Vertical INCLINATION (°): 90 CHECKED BY: MDH
CZD lil_: DISCONTINUITIES z »n
ol| & 0] o | a a INSITU o w
= = T w €38z .4 > x
e MATERIAL DESCRIPTION T | 4 z || 2 |Q|SE|gE| TEsTING i < S
= - : = x o x W'
(See Classification & Symbology sheet for details) < < = w = (= SPT'N < -1 w
> g w » o < g Vane shear DESCRIPTION = ,‘E 4
= n strength 172} 8
552588552928 &ge 2
l b 8 ] [Cont.]Slightly weathered; dark grey; BASALT; i L 1 : 10.00m, 1No. 30°, JT ]
L FSq strong; slightly to non vesicular. vy L 1 E 'CRV, SL ]
L 4 4 g 4
L Clayey SILT, with minor organics; greyish brown L I E— T i
- with dark grey mottles. - T 1 42 /16 kPa 7]
F Very stiff; high plasticity; moist. F T E = 0,0/0,1,2, E
I Clayey SILT, with trace organics and sand; I T ) % 3 )
[ yellowish brown grey. [ Tsied N=6 ]
|1 Very stiff, moist; sand, fine. L | |
i I . = ]
=
L I ] o i
- L 4 4 T 4
L L 1S ] 0 |-
L L +-30.0 e
- —12— i s
N 2 50/ 18 kPa ]
L 12.00m: grades to stiff.— | L 1 | ]
r S% Kot ] r T i = 0,0/0,2,3, 1]
[ xx] LI ] & 2 x|
L EEE L L N=7 8 1]
r 12.45m - 13.5m: Core loss /L L T 1 T
r CL/L r T 1 1
B I B T 1 1
L L L 1200 E 1
H E/L € T R o 1]
3 c/L S T 1
3 [/l T FooT 1
[ o L] ]
L | C I | i
L Clayey SILT, with trace organics and sand; pact 5 X L 1 ] 2)0? //219 :<P2r:1 J
- yellowish brown grey. 1;‘_)()‘_ L 1 ] e b 21,2, ]
- _5 Very stiff; moist; sand, fine. %% - + E [} N=6 4
- g g - 1-28.6— o E
H E EEE s H
H 8 San L] ]
H o == L is ] ]
F S %= x| S E
@ EEE o+ H E E
- =1 — — —_— - O -
L] o Clayey SILT, with some organics; dark grey with £ % * X L 1 ] I i
L black speckles. LY L1 ]
3 Stiff; high plasticity; moist. =1 3 T E @ E
I X %A - 4-27.6- £ ]
- —_ I—15— 4 oS -
L Clayey SILT, with trace sand; grey. Pt % ¥ L 1 J 2)02)//%2533 S J
L Very stiff; high plasticity; moist; sand, fine. ixx_xx_ L 1 ] e bt , 0,4, 8 ]
: x ] S ’ N=6 ]
X X
L === I ] i
B [ % % X | B T b 1
L e L is ] ]
r [ % % x| r T 1 1
L X %A L +4-26.6 E g
- e l— 16—+ 4 <] -
L 16.00m - 16.30m: with some sand. ==l L 1 i T i
3 X X X A 3 + 4 £ |4
_— o
[ — [ T 1 . . '\ 1
- X X + + 583 < |
[ % L T i HE & 1]
L 16.50m: grades to stiff.— | xxxxx— L 1 ] B ,?85//35 lépg o ]
[ e [ T ] [ e , , 3,3, -]
—— o l:2: 4 0
F il I T 1 L2 N=13 5 |
o X XX o —4—25.6— 3 3 8 [l E
- X X —17— 4 -
L Sandy SILT; grey. L 1 i i
L Sttiff; low plasticity; moist; sand, fine. L 1 4 ]
i I . e ]
=
- — —_— - (e] -
- L 4 4 T 4
L L 4240 i
l—18— 4 -
L Silty SAND; grey. L 1 4 s 0,0/2,3,4, 4
- Medium dense; low plasticity; moist; sand, fine to - + E 'E : g : 5 J
3 medium. L 4 E [0 N=14 ]
Ll © L i — R ]
- o — —_ - -
5]
Ll 2 L is ] ]
Ll © L is ] ]
Fl > L 1-23.0- E E
H 19— E €] —
L] 3 L 1S ] T ]
- 0 - + B B
- - 4 - [=] 4
| % N § |3
L Q L 4 ] 2,3/3,3,6, N
- - + 4 = 7 A 4
o -
L L is ] 7] N=19 S E
L L 1226 S 11
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DRILLHOLE LOG HOLENO:
BH103
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218
CO-ORDINATES: 1761247.5mE, 5915700.4mN ELEVATION: 41.9m CONTRACTOR: Geotech Driiling  |START DATE: 22/02/2022
Co-ordinate system: NZTM Datum: AUCKHT1946 RIG: Track mounted rig END DATE: 22/02/2022
Location method: GPSH Level method: conTourR DRILLER: Ben LOGGED BY: BSS
ORIENTATION (°): Vertical INCLINATION (°): 90 CHECKED BY: MDH
LZD ':I_: DISCONTINUITIES g m
o E o m ole~la~ INSITU x = ><
= MATERIAL DESCRIPTION T w z £l 2 2|¢e £|gE| TESTING u < )
r4 ificati i > x o x et N ]
3 (See Classification & Symbology sheet for details) é 5 'U_) g 5 g V;F;Tsr:\lear DESCRIPTION <;z ,‘E &J
o = n strength 172} 8
552385322028 &8 |83R Z
L Clayey SILT, with trace sand; grey. : L 1 i : & i
L Hard; moist; sand, fine. L 1 4 ~ J
L L is ] e ]
L L i — x|
L I S&]]
[ [ Tore] ]
- l—21— 4 -
I I T 1 - 2,215,6,86, 1
L L is ] Y 8 ]
[ N ® N=25 ]
: Sandy SILT; grey. : : : :
L Hard; low plasticity; moist; sand, fine. L 4 4 ]
L L 4-20.0- E E
- | oo 1 4 e} -
L L 4 ] T ]
L 5 I . ]
Ll © - i -
Ll 2 L 1 ] 3,4/86,8,8, ]
L g L is ] g 8 i
= + 4 E %) N=30 E
Fl > L —4-49.6- E
— § 23. - —
L 3 is ] ]
- 7] + o B
| & ] o 5 |
| % ] g § 3 |
[ Q i I % =
i} [ ] 2 < |
L I ~ ]
[ L fs0 5 |4
H |—24— E 17}
L L is ] 3,6/7,7,9, ]
- - 4 4 I~ 9 4
o
L - + 4 n N=32 1
[ . L Tare] E ]
- Clayey SILT, with trace sand; grey. 251 4 G -
L Hard; high plasticity; moist; sand, fine; residual - + 4 T J
3 soils. L 1 i ]
L I 2,4/5,6,5, ]
L L 4 i = 8 £ |4
[ I % N=24 @ ]
L L +4-16.6 S| A
6. B o
L Slightly weathered; grey; SILTSTONE; very L 1 4 - N
- % weak. - +4 4 = < |
(18 < I g % |
L *g = L I E— D |4
C[S E T ] 10,10/ 11, ]
o ‘g'—‘- - + 4 E 13, 15, 11 for 4
Fw + + E 2] 50mm 1
F EOH: 26.95m o +1-5.6— N=50+ for p6.95 E
r 1 275mm
[ a0
[430]
[i20]
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HOLE NO.: BH103
CORE PHOTOS
JOB NO.: P-001218
Box 1, 0.0-3.1m
Box 2, 3.1-6.4m
Box 3, 6.4-9.3m
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CORE PHOTOS

HOLE NO.:
JOB NO.:

BH103
P-001218

Box 4, 9.3-12.5m

Box 5, 12.5-17.0m

Box 6, 17.0-20.6m
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CORE PHOTOS

HOLE NO.:
JOB NO.:

BH103
P-001218

Box 7, 20.6-24.0m

Box 8, 24.0-26.5m
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DRILLHOLE LOG

HOLE NO.:

BH104
CLIENT: Fletcher Living SITE LOCATION: Ellerslie Racecourse Hill Project Ref.:
PROJECT: The Hills, Ellerslie P-001218

Co-ordinate system: NZTM
Location method: GPSH
ORIENTATION (°): Vertical

CO-ORDINATES: 1761268.2mE, 5915681.2mN  ELEVATION: 42.1m

Datum: AUCKHT1946 RIG: Track mounted rig

Level method: coNTOUR DRILLER: Ben
INCLINATION (°): 90

CONTRACTOR: Geotech Driiling

START DATE: 22/02/2022
END DATE: 22/02/2022
LOGGED BY: BSS
CHECKED BY: MDH

[©] I DISCONTINUITIES b4 »n
Z [ o w
) E o m ale~la~ INSITU o = ><
= MATERIAL DESCRIPTION T w z £l 2 2|¢e £|gE| TESTING u < )
= - : = x o x W'
(See Classification & Symbology sheet for details) < = w = (= SPT'N < -1
2 g i 7 o < g Vane shear DESCRIPTION S g o
= n strength 172} 8
552588552928 &8 |83R Z
L]l B SILT, with minor rootlets and gravel; black. L 4420 : 4
L § Firm; low plasticity; moist; gravel, medium to L 4 i i
Fl = coarse, basalt. - + E E
i 0.35m - 1.5m: Core loss i T 1 1
B - T 1 ' UTpP T
L L i — - ]
L L is ] = ]
L L 1 4 €] 4
- - -+ - T -
- -1 — 4 —
C T T ® 192kPa ]
N Clayey SILT, with trace gravel; light orange C T ] 11g2l+3k§a3 ]
L brown. L 1 i g 3‘ T i
- Hard; high plasticity; moist; gravel, fine, basalt. - 4 4 7] N=12 4
- I o1 4 -
L L +4-40.6-{ g
- - + 4 t 4
L I ] o] i
- - 4 - T 4
[ 2.8m - 3.0m: Core loss [ 1 ] ]
T : - : S Ton] uTP H
L Moderately weathered; dark grey; BASALT; L 1 39.0- = 17. 14/ 15 i
L moderately strong; highly fractured, moderately o + 4 % 35' ! 4
3 vesicular. - T E N=50+ for E
L I . 150mm ]
3.50m, 1No. 45° , JT ,
[ [T ] oRV. o ]
L L is ] - ]
- - -+ - = -
|| 3.9m - 4.5m: Core loss -4 4 % -
L L +4-38.0 i
| © - + 4 4
[ = I R ° ]
w =
Ml e o+ £ c |
Fl S —T E = e
L g Slightly weathered; dark grey; BASALT; strong; L I S G |
L g moderately vesicular. L 4 4 ] o J
o
[| B [ T 1 4.80m, 2No. 30°, JT, < |1
| = I T ) PL,RG x [
— % — 5 — - o —
2 L Js7e4 - o]
[ [ I 1 5 5.20m, 1No. 45°, JT , i
L LT ] T PL.SL ]
- I— 6 — 4 —
[ [ %% 6.10m, 1No. 85°, JT, 1
C CT ] ST.RG ]
6.30m, 1No. 45° ,JT ,
L I PL.RG ]
L 6.50m - 6.80m: with greenish grey, clayey Silt L N 4
L infill, moderately weathered. L 1 ] = ]
i . 2 ]
- -7 — 4 —
L L +4-35.0- i
[ I 7.20m, 1No. 30° , JT, ]
L LT ] PL.RG ]
L 7.40m: with greenish grey, clayey Silt infill. I 4 .
[ 7.60m - 7.80m: with greenish grey, clayey Silt N Z:-g?/mv';é“o- 30°,JT, ]
r infil C I ] 7.70m, 1No. 45° , JT , 1
- 8.00m - 8.10m: with greenish grey, clayey Silt -8 — 4 PL.RG -
L infill, moderately weathered. L 1-34.0 i
L 8.2m - 9.0m: Core loss I = ]
L L 1 4 g 4
L LI I E 1]
L I R 3 |4
[ 8.60m - 8.80m: with greenish grey, clayey Silt [ :__ 7] ‘“ ]
L infill. I I ] SR
C L 1 ] om a |1
|-33.0
EOH: 9.00m L]
REMARKS:
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CORE PHOTOS

HOLE NO.:
JOB NO.:

BH104
P-001218

Box 1, 0.0-5.1m

Box 2, 5.1-9.0m

Page 2 of 2




‘ Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way, P O Box 97 385,
I- A N D E R Manukau, Auckland 2241
geotechnical Phone: (09) 262 1528
www.landergeotechnical.co.nz
Memorandum
To Don Greenaway From Chris Edwards
Email Don.G@ellerslie.co.nz Date 13 July 2021
Company  Auckland Racing Club Reference J01706-Revl
cc Vijay.Lala@tattico.co.nz Pages 1 of 7, plus attachments
Subject Preliminary Geotechnical Data — Ellerslie Racecourse (‘The Hills Area’)
1 INTRODUCTION

The purpose of this memo is to provide the geotechnical data to date for the site referenced above and
provide some preliminary geotechnical comments regarding the key perceived geotechnical
considerations for the future development of the site for residential purposes.

As shown on the below plan (Insert A), considerable field testing has been undertaken between March
and May 2021 for Auckland Racing Club of ‘The Hills’ area. Our field logs, cross-section profiles with
interpreted geological units and site plan are attached for reference for the machine borehole, hand
auger borehole and trial pit testing.

. " \\
510458
J ’@ - : \ = Legend and/or Notes:
2000157415348 o ¢_ Hand Auger
ok . | Borehole

* Machine Borehole

* Trial Pit

Hand Auger Probe

xm Depth of fill

Depth of basalt
Inferred stockpile

Inferred area of
\ deep (>1.0m) fill

Cross Section
lines

Insert A: Site
Investigation

Plan
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2 DESKTOP REVIEW

2.1 Geology Maps

A review of GNS digital QMAPSs indicates that the site
is located at a geologic boundary between the East
Coast Bays Formation, Tauranga Group Holocene
alluvial and colluvial deposits and Auckland Volcanic
Field tuff, shown on Insert B (right). Our borehole logs
also identified the presence of Auckland Volcanic Field
basalt (lava flows) within the southern portion of the
site.

Insert B: Geological boundaries between East
Coast Bays Formation (orange), Tauranga Group
(White) and tuff (red).

2.2 Retrolens and Auckland Council Historic Image Database

A review of Retrolens’ historic image database (since 1940-1980) and Auckland Council database
(1940-1996) indicates that two channels (depressions/gullies) had previously existed towards the
northern end of the site. By 1975 the western most channel appears to have been filled in, and a
retaining wall constructed within its flow path. Some small structures are also visible on the site in the
1975 image. ‘ ‘

Historic imagery from
1988 indicates that
the small structures ) ‘ ;
have been removed, [0 ¢ ¢ | S
and infilling had : : / f E
begun on the second
(eastern) channel. By
1996 the Auckland
council imagery
shows that the pond
had been formed and
the filling of the
second channel
mostly completed.

nferred channels;

Insert C: Retrolens images
showing the change in land
use of the site over the last 80

years.
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3 FIELDWORK AND FINDINGS

3.1 Fieldwork Programme

Our fieldwork was commenced on 29 March 2021 and involved the drilling of eight hand auger
boreholes and six machine boreholes to depths of up to 24 metres and the supervision of the
excavation of twelve trial pits to depths of up to 4.4 metres in the positions indicated on the appended
site plan. Soil samples were recovered from between 0.5 and 1.0m depth within HA02 and HAO5 for
subsequent laboratory examination and expansive soil testing.

To help assess the strength and consistency of the strata beyond the reach of the boreholes, we also
carried out base penetration resistance tests (scalas) in HAO1 and HA08.

Results of all insitu soil tests and groundwater monitoring, together with detailed descriptions and
depths of strata encountered during the drilling of the boreholes, and during the excavation of the trial
pits are appended.

Our findings are summarised as follows:
3.2 Findings

3.21 Topsoil

Topsoil was encountered within each borehole and trial pit location between 0.1 and 0.4m depth.

3.2.2 Fill

Non-engineered fill was identified within HA02, HAO6 and HA08, MHO01, MH02, MHO3, MHO5 and
MHO06, and TP0O1 TP02, TP03 TP04, TP06, TPO7, TP08, TP09, TP10 and TP11, between depths of
0.4m and approximately 8.0m depth. This material was described as orange, brown, grey, blue, white
and black clays, silts, sands and gravels and included blocks of non-insitu basalt, concrete, wood,
asbestos, brick, asphalt, piping and metal wiring along and other various building debris. Undrained
shear strengths ranged between 54kPa (stiff) and 171kPa (very stiff).

3.2.3 Recent Alluvium

Recent Alluvium was identified within TP06 underlying the fill to a depth of 1.8m. This deposit
comprised of orange and dark grey organic stained clays and silts. The shear vane blade was unable to
penetrate this soil.

3.24 Ash

Ash was described within HA01, HA03, HA04, HA07, MHO1, MHO02, MHO6, TP0O1, TP05 and TP12
underlying the surficial topsoil and/or fill to between 0.15m and 3.5m depth. These soils comprised
orange, grey, brown and red clays, silts and scoriacous and basaltic gravels. Undrained shear strengths
ranged between 108kPa (stiff) and greater than 215kPa (hard), with the shear vane blade unable to
penetrate the soil in some instances.

3.25 Basalt

Basalt was identified within MHO1 (3.5m to 5.9m) and MHO06 (1.2m to >9.5m). HAO1 terminated at
0.15m depth and base penetration (scala) testing found hammer bouncing on inferred basalt at 0.4m
depth.

3.2.6 Tauranga Group Alluvium

Alluvium was described within HA05 (0.4m to >5m), MHO1 (5.9m to 21m) and MHO04 (0.2m to >22m) at
5.9m and 0.4m depth, respectively. These soils were described as grey, green, black, brown and
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orange, clays silts and sands with some organic inclusions and organic stained layers. SPT ‘N’ values
were between 2 (very loose) and greater than 50 (very dense).

3.2.7

Residual East Coast Bays Formation

Residual East Coast Bays Formation soils were noted within HA02, HA03, HA04, HA06, HAO07, MHO02,
MHO03, TP0O2, TPO3, TP04, TP0O6, TPO7, TP0O8, TP0O9, TP10 and TP11 at between 0.4m and 8.0m

depth. These deposits comprised orange and grey silts, clays and sands and undrained shear strength

values were between 89kPa and greater than 215kPa (hard), with the shear vane blade unable to
penetrate the soil in come instances.

3.2.8

Transitional East Coast Bays Formation

Transitional East Coast Bays Formation soils were described within HA06, MH02, MHO3 and MHO5 at
between 4.9m and 10.6m depth. These deposits consisted of dark grey clays, silts and sands. SPT ‘N’
values ranged between 23 (medium dense) and greater than 50 (very dense).

3.2.9

East Coast Bays Formation bedrock was identified within MHO1, MHO3 and MHO5 at 21.0m, 11.8m and

East Coast Bays Formation Bedrock

10.5m depth, respectively. SPT ‘N’ values within this material were all greater than 50. (very dense).

3.2.10

Groundwater Monitoring

During our time onsite, no groundwater was encountered within the hand auger boreholes or trial pit
excavations. Piezometers were installed within HA05, HA06, MHO1, MH02, MHO3 and MHO04 for
subsequent groundwater monitoring. Table 1 below shows the depths of groundwater encountered
within each borehole:

Table 1: Groundwater levels measured within piezometers in m below existing ground level.

Date HAO03 HAO06 MHO1 MHO02 MHO03 MHO04

Measured

06.04.21 No No 3.05m 4.70m Not yet drilled 3.66m
groundwater | groundwater
encountered | encountered

13.04.21 No No 2.86m 4.77m 6.02m 3.70m
groundwater | groundwater
encountered | encountered

16.04.21 No No 2.80m 4.83m 6.19m 3.74m
groundwater | groundwater
encountered | encountered

3.2.11 Laboratory Results

The Atterberg Limits laboratory testing undertaken from samples from HA02 and HAO5 (0.5m to 1m
depth) returned liquid limits of 109 and 75 respectively and linear shrinkages of 22% and 19%
respectively. In terms of NZS3604, this classifies the soils outside the definition of ‘Good Ground’ on
account of their expansive nature (as is common of most clayey soils in the Auckland Region).

4 OTHER GEOTECHNICAL DATA FOR THE SITE

A previous geotechnical investigation and assessment report encompassing ‘The Hills’ area was

prepared by Harrison Grierson Consultants Limited (reference 1015-126669-01, dated May 2008). This
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report included the drilling of 2 machine boreholes (MB0O1 and MB02) and 3 hand auger boreholes (HA1
to HA3) within the subject site. A copy of this report is appended for reference and as supplementary
information. The boreholes found natural soils similar to those encountered within our boreholes (mostly
East Coast Bays Formation soils and rock and/or Puketoka Formation alluvium) with HA2 encountering
existing fill deposits to greater than 0.8m depth (which was drilled in a similar location to our HA08
which found similar filled ground).

5 KEY GEOTECHNICAL CONSIDERATIONS

5.1 Existing (Non-Engineered) Fill

The attached site investigation plan (Figure 01) shows the depth that existing (non-engineered) fill was
found at each borehole and trial pit location. These deposits were up to 8m depth (inferred as core
recovery within MHO3 and MHO5 were poor from 6m to 8m depth) and comprised of variable materials.

These deposits will not be suitable to construct buildings on (unless a fully piled and suspended
foundation system can be designed for) or associated infrastructure and roading. Depending on final
development proposals for the site, it is most likely that these deposits will need to be removed (where
within development areas) to stiff inorganic natural ground, underfill drainage installed (where deemed
necessary) and the areas backfilled with engineer certified materials to design levels.

Given the variable materials within the fill deposits (including refuse materials and organic deposits),
from a geotechnical perspective there will be a portion of these deposits that will not be suitable for
reuse as engineered fill on site. If re-use of the fill deposits as engineered fill on site is proposed, then
that would be subject to further geotechnical assessment (and subject to environmental engineering
assessment by the environmental consultant for the development) and would likely require sorting
‘suitable’ inorganic clay materials from ‘unsuitable’ refuse and organic deposits onsite (subject to the
practicalities of this) and mixing the ‘suitable’ existing fill deposits on site with imported fill products.

52 Foundations

From review of the borehole records, most of the site is underlain by inorganic stiff to very stiff East
Coast Bays Residual Soils or stiff to very stiff Alluvium (excluding the existing fill deposits discussed
above). A Geotechnical Ultimate Bearing Capacity of 300kPa should be available for foundation design
purposes for light weight (i.e. NZS3604 style, timber framed, one to two story) dwellings constructed on
the natural ground or engineered fill. However, some softer areas were identified at depth within some
of the machine boreholes at depth and confirmation of a preliminary bearing capacity for the site will
need to be determined once earthworks proposals are known.

The design of heavy/ large buildings foundation (i.e. if multi story apartment blocks are proposed) will
require further assessment and will be subject to final building loads/ foundation requirements. Bridging
pile requirements for any foundations within the 45-deg zone of influence of any public service lines will
also be required.

From the preliminary laboratory testing undertaken and review of the borehole logs, the preliminary
expansive site class classification of the site in accordance with MBIE Acceptable Solutions and
Verifications Methods (for NZ Building Code Clause B1 Structure, effective 28 November 2019) is H
(High) with a characteristic soil movement (ys) of up to 78mm. This preliminary assessment can be
reassessed on site after earthworks are undertaken by shrink-swell laboratory testing as recommended
in the above-mentioned document.

5.3 Slope Stability

Most of the site is gently sloping, however steeper slopes (i.e. greater than 1(v) in 4(h)) exist within the
northern corner of the site. If/iwhere slopes steeper than 1(v) in 4(h) exist within the proximity of
proposed development areas, these will need assessment for slope stability and/or the effects of any
shallow soil creep that can occur on such slopes and their potential effects on any nearby building
platforms. This will also be the case for any proposed cuts/retaining walls proposed near site
boundaries.
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Re-assessment of this can be made once development and earthworks proposals are finalised.

5.4 Groundwater

Table 1 above shows that the highest groundwater level measured was 2.8m deep below existing
ground level (MHO1 - situated near the pond in the lower lying area of site). The other boreholes
measured groundwater at greater than 3.5m below existing ground level (or did not encounter the
groundwater table).

Once final earthworks and building development proposals are known, assessment of the proposals to
AUP E7 guidelines will need to be made (especially if cuts greater than 2.5m are proposed, dependant
on location on site).

55 Earthworks

551 Existing Pond

We understand that the existing pond on site will likely be decommissioned and backfilled. Prior to
backfilling the pond, any sediments/organic materials within the base of the pond will need to be
removed to expose stiff natural ground (we currently do not have any data as to the depth of such
deposits on site). Installation of sumps and pumping of ground water and/or underfill drainage may be
necessary while the pond is being backfilled.

55.2 Undercut of Existing Fills

Following topsoil stripping from site, assessment of areas requiring undercutting of existing fills will be
made by the certifying engineer (subject to the final development proposals for the site). During
undercutting of the existing fills, assessment can be made regarding their suitability for re-use on site/
what materials could be suitable to be re-used as engineered fill on site with sorting or mixing with
imported fill products and what materials are unsuitable for re-use on site and will need removal.

5.5.3 Filling

The use of natural inorganic cut ground (typically being cohesive silty clays and clayey silts) on site as
fill should be relatively straight forward using conventional earthmoving equipment. However, some
degree of conditioning, mixing and drying is expected would be required subject to time of year that
earthworks are undertaken.

Assessment of materials to be imported to site for use as fill will be required to determine their suitability
for use as engineered fill.
554 Underfill Drainage

Underfill drainage is likely will be necessary within the areas on site where deep undercut of existing fill
is required and within the existing pond area. But this will need to be further assessed once earthworks
plans are finalised.

555 Basalt

Basalt was encountered within the southern corner of the site (MHO1 and MHO6). If cuts are proposed
within this area of site, then these deposits may be encountered (likewise for any underground services
or foundations within this portion of site). Rock breaking to excavate these deposits where encountered
will likely be required.

5.5.6 Settlement

Subject to final earthworks proposals (i.e. fill heights) and final building loads proposed, assessment of
the settlement characteristics (consolidation settlement) of placement of fills upon the natural ground on
site may be required. This will need to be assessed once development proposals are known.
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6 CLOSURE

It is reiterated that this preliminary geotechnical data memo is intended to inform you on the general
ground conditions and key geotechnical considerations for the site. Once detailed development
proposals and earthworks plans are known these considerations will need to be re-assessed and there
may by other considerations to be made that have not been outlined above. A full and detailed
Geotechnical Investigation Report will need to be prepared to accommodate any Resource Consent
application for the site.

This memorandum has been prepared solely for the use of our client, Auckland Racing Club and their
professional advisers. No liability is accepted in respect of its use for any other purpose or by any
other person or entity. All future owners of this property should seek professional geotechnical advice
to satisfy themselves as to its ongoing suitability for their intended use.

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

For and on behalf of Lander Geotechnical Consultants Limited

/

Chris Edwards

Senior Engineering Geologist

Attachments:  Harrison Grierson Cross-Sections and Plan
Lander Geotechnical Site Plan and Geological Cross-Sections 2 and 5
Lander Geotechnical Borehole Records and Trial Pit Records
Geotechnics Laboratory Testing
Supplementary Data: Harrison Grierson 2008 Geotechnical Investigation and Assessment Report

Ref No. J01706-Rev1 | 13 July 2021 7



‘ \ ASSOCIATION OF CONSULTING izSSA?_Cx)%lf
"  ENGINEERS NEW ZEALAND QALY
ACENZ

THIS DRAWING AND DESIGN REMAINS THE PROPERTY OF, AND MAY NOT BE REPRODUCED
OR ALTERED, WITHOUT THE WRITTEN PERMISSION OF HARRISON GRIERSON CONSULTANTS
LIMITED. NO LIABILITY SHALL BE ACCEPTED FOR UNAUTHORISED USE OF THIS DRAWING.

NOTES

1. COORDINATES ARE IN TERMS OF NZ GEODETIC DATUM 2000 MT
EDEN CIRCUIT.

. REFER DRAWINGS 2010464-5SK1-120 TO SK1-122 FOR EXISTING
CROSS SECTIONS.

LEGEND:

PROJECT BOUNDARY

EXISTING SECTION LINE

AUCKLAND AIRPORT OFFICE

LEVEL 4, QUAD 5 4 LEONARD ISITT DRIVE
MANUKAU AUCKLAND 2022

T +649966 3380

W www.harrisongrierson.com

CLIENT ISSUE
REVISIONS

PROJECT:

AUCKLAND RACING CLUB
ELLERSLIE RACECOURSE
ELLERSLIE

TITLE:

e S\ EXISTING SECTIONS LOCATION PLAN

00000

@ % ORIGINATOR: | DATE: SIGNED: PLOT BY:
i DVS 05.2021 DVS

DRAWN: DATE: SIGNED: PLOT DATE:
IXA 05.2021 10.05.21

CHECKED: | DATE: SIGNED: SURVEY BY:
DVS 05.2021

APPROVED: | DATE: SIGNED: SURVEY DATE:
NJS 05.2021

ISSUE STATUS:

CLIENT ISSUE

PROJECT No: SCALES: 1:750 - Al Al
A2010464.00 1:1500 - A3
REV

DRAWING No:

2010464-SK1-110 A

REFER TO APPROVED MASTER DRAWINGS FOR ORIGINAL SIGNATURES File: MANUKAU \\HARRISONGRIERSON.COM\HGDATA\NEWMARKET\SHARES\JOBS\1030\2010464_A ELLERSLIE RACECOURSE\CAD\CIVIL\SHEETS\2010464-SKETCHES.DWG



AutoCAD SHX Text
CP 

AutoCAD SHX Text
CP 

AutoCAD SHX Text
CP 

AutoCAD SHX Text
CP 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
CLID 

AutoCAD SHX Text
PBOX 

AutoCAD SHX Text
PBOX 

AutoCAD SHX Text
PBOX 

AutoCAD SHX Text
LP 

AutoCAD SHX Text
CROWN 

AutoCAD SHX Text
CROWN 

AutoCAD SHX Text
CROWN 

AutoCAD SHX Text
CROWN 

AutoCAD SHX Text
CROWN 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
ICH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
LCH 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 

AutoCAD SHX Text
TK 


-
e~ ——— e e e e T

s S 9 4 d I B8 ] m B A n 9 ]S d 8 99 IR 8 % &N g OZ S
EXISTING LEVEL ] ] e I L I | | s P e T R P ) | RO IS NS I S
< < < < < < < ™M ™M ™M ™M ™M ™M < < < < < < LN LN LN LN LN LN LN LN LN LN N[N
CHAINAGE o 8 8 g g 8 g g g g g 8 § g g § g g g g § g g § g g § g g ga
S S 9 9 <9 9 9 o <9 o g 9 & & ¥ [ I | F & g S & &K F JF J K g K=
~— N ™ < LN O ™~ oo o — — — — — — — — — — ~ ~ ~ ~ ~ ~ ~ A~ ~ NN
SECTION 1
SECTION BETWEEN CH: 0.00 AND 293.94
X1 VERTICAL EXAGGERATION
RACECOURSE PROJECT
EXTENT
9 N & & & & G I g T F P 8 & b R Q m 2 B2
EXISTING LEVEL d < < ¢ o a o =S o« N o~ < 9 @ < < < o\ om w6
< < < < < <t LN LN LN LN LN LN LN LN LN LN LN LN LN LN[LN
s 8 8 8 8 8 g g g g g 8 8 8 g g g g § SE
CHAINAGE 2 o o o o o o o g o g < S 9 9 g I g g s
~— o™ ™M < LN O ™~ oo %) — — — — — — — — — —|—

SECTION 2
SECTION BETWEEN CH: 0.00 AND 193.49
x1 VERTICAL EXAGGERATION

RACECOURSE PROJECT
EXTENT

DRAFT ONLY

ISO 9001

ASSOCIATION OF CONSULTING
‘A ENGINEERS NEW ZEALAND QUALITY

ACENZ

ASSURED

THIS DRAWING AND DESIGN REMAINS THE PROPERTY OF, AND MAY NOT BE REPRODUCED
OR ALTERED, WITHOUT THE WRITTEN PERMISSION OF HARRISON GRIERSON CONSULTANTS
LIMITED. NO LIABILITY SHALL BE ACCEPTED FOR UNAUTHORISED USE OF THIS DRAWING.

NOTES

1. REFER DRAWING 2010464-SK1-110 FOR LOCATION DETAILS.

AUCKLAND AIRPORT OFFICE

MANUKAU AUCKLAND 2022
T +649966 3380
W www.harrisongrierson.com

LEVEL 4, QUAD 5 4 LEONARD ISITT DRIVE

B | AMENDMENT IN PROFILE VERTICAL EXAGGERATION NI | 2005.21
A | CLIENT ISSUE NI | 1005.21
REF| REVISIONS BY | DATE
PROJECT!

AUCKLAND RACING CLUB
ELLERSLIE RACECOURSE
ELLERSLIE

TITLE:
EXISTING CROSS SECTIONS
SHEET 1 OF 3
ORIGINATOR: | DATE: SIGNED: PLOT BY:
Dvs  |05.2021 DVS
DRAWN: DATE: SIGNED: PLOT DATE:
IXA 05.2021 20.05.21
CHECKED: | DATE: SIGNED: SURVEY BY:
Dvs  |05.2021
APPROVED: | DATE: SIGNED: SURVEY DATE:
NIS 05.2021

ISSUE STATUS:

CLIENT ISSUE

PROJECT No: SCALES: 1:750 H; 1:750V - Al
A2010464.00 1:1500 H; 1:1500V - A3

Al

DRAWING No:

2010464-SK1-120

REV

B

REFER TO APPROVED MASTER DRAWINGS FOR ORIGINAL SIGNATURES File: MANUKAU \\HARRISONGRIERSON.COM\HGDATA\NEWMARKET\SHARES\JOBS\1030\2010464_A ELLERSLIE RACECOURSE\CAD\CIVIL\SHEETS\2010464-SKETCHES.DWG




///
__________

‘ \ ASSOCIATION OF CONSULTING ESUOA?_(I’%
P  ENGINEERS NEW ZEALAND Y
ACENZ

THIS DRAWING AND DESIGN REMAINS THE PROPERTY OF, AND MAY NOT BE REPRODUCED
OR ALTERED, WITHOUT THE WRITTEN PERMISSION OF HARRISON GRIERSON CONSULTANTS
LIMITED. NO LIABILITY SHALL BE ACCEPTED FOR UNAUTHORISED USE OF THIS DRAWING.

NOTES

1. REFER DRAWING 2010464-SK1-110 FOR LOCATION DETAILS.

RACECOURSE PROJECT
EXTENT

EXISTING LEVEL 3 2 3 2 2 5 2 2 I
SECTION 3
SECTION BETWEEN CH: 0.00 AND 85.21
x1 VERTICAL EXAGGERATION
RACECOURSE PROJECT
EXTENT
f:\?:LLiNgu/:\IS Fs,of IE%F;/IACRED ISITT DRIVE
NO SURVEY DATA MANUKAU AUCKLAND 2022

T +649966 3380
W www.harrisongrierson.com

B AMENDMENT IN PROFILE VERTICAL EXAGGERATION NJS | 20.05.21
A CLIENT ISSUE NJS | 10.05.21
REF| REVISIONS BY DATE
PROJECT:
AUCKLAND RACING CLUB
ELLERSLIE RACECOURSE
,,,,,,,,,,, ELLERSLIE
T TITLE:
EXISTING CROSS SECTIONS
_________________ ! ! SHEET 2 OF 3
o 5 g 5 3
EXISTING LEVEL S S - < -
< < LN LN (o]
ORIGINATOR: | DATE: SIGNED: PLOT BY:
o o o o o o o © DVS  [05.2021 DVS
o o © o = © © o DRAWN: | DATE: SIGNED: PLOT DATE:
CHAINAGE o S N Q = Q Q > IXA 05.2021 20.05.21
CHECKED: | DATE: SIGNED: SURVEY BY:
DVS 05.2021
APPROVED: | DATE: SIGNED: SURVEY DATE:
N]S 05.2021
SECTION 4 ISSUE STATUS:

SECTION BETWEEN CH: 0.00 AND 67.96
x1 VERTICAL EXAGGERATION

CLIENT ISSUE

DRAFT ONLY

PROJECT No: SCALES: 1:300 H; 1:300V - Al Al
A2010464.00 1:600 H; 1:600V - A3
DRAWING No: REV

2010464-SK1-121

B

REFER TO APPROVED MASTER DRAWINGS FOR ORIGINAL SIGNATURES File: MANUKAU \\HARRISONGRIERSON.COM\HGDATA\NEWMARKET\SHARES\JOBS\1030\2010464_A ELLERSLIE RACECOURSE\CAD\CIVIL\SHEETS\2010464-SKETCHES.DWG




‘ \ ASSOCIATION OF CONSULTING SSA?_?%
P  ENGINEERS NEW ZEALAND Y
ACENZ

THIS DRAWING AND DESIGN REMAINS THE PROPERTY OF, AND MAY NOT BE REPRODUCED
OR ALTERED, WITHOUT THE WRITTEN PERMISSION OF HARRISON GRIERSON CONSULTANTS
LIMITED. NO LIABILITY SHALL BE ACCEPTED FOR UNAUTHORISED USE OF THIS DRAWING.

NOTES

1. REFER DRAWING 2010464-SK1-110 FOR LOCATION DETAILS.

RACECOURSE PROJECT EXTENT

NO SURVEY DATA

—

—
—
-

= —— -~

T T T
O o ™~ e} ~ — e e — O (@) N~ < — ™~ (@) — o o 0 — (o) LN < < o o < LN o < ~ ()] o N LN o~
EXISTING LEVEL e T T - D ) A I It I I = I I I LS I I I/ I IS I I I B! I I I IR I I LS. B! I I I I
Yo ™~ N oo) o) o o o — o o o ™M ™M <t < ™ ™M ™M o o — o ™ o o 0 N oe) — LN o) o) N ™ o0 o0
< < < < < < LN LN LN LN LN LN LN LN LN LN LN LN LN LN LN LN LN LN LN LN < < < LN LN LN LN LN LN LN LN
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o O
S o oS o o o o o o o < < <2 < <9 <2 <9 <9 <9 <9 < <9 <9 < <99 < <9 9 < 9 <9 <9 9 <9 9 <9 <9 9 <9 9 @«
CHAINAGE < o o o o S o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o m
o — ~ P < LN O I~ boe) Pon) o ~— oN o < LN O M~ 00) (©))] o — N o < LN O ™~ co (@) o i AN ™M < LN O ™~ 0 (@) (9))
i — i — i — — — i — oN (@l oN N oN (Q\l oN N N N o (4] o (48] o (4] o (4] (48] (4] (4]

SECTION 5
SECTION BETWEEN CH: 0.00 AND 399.86
x1 VERTICAL EXAGGERATION

AUCKLAND AIRPORT OFFICE

LEVEL 4, QUAD 5 4 LEONARD ISITT DRIVE
MANUKAU AUCKLAND 2022

T +649966 3380

W www.harrisongrierson.com

B | AMENDMENT IN PROFILE VERTICAL EXAGGERATION NJS | 20.05.21

A | CLIENT ISSUE NJS | 10.05.21
REF| REVISIONS BY | DATE
PROJECT:

AUCKLAND RACING CLUB
ELLERSLIE RACECOURSE

ELLERSLIE

TITLE:

EXISTING CROSS SECTIONS

SHEET 3 OF 3

ORIGINATOR: | DATE: SIGNED: PLOT BY:
Dvs  |05.2021 DVS
DRAWN: DATE: SIGNED: PLOT DATE:
IXA 05.2021 20.05.21
CHECKED: | DATE: SIGNED: SURVEY BY:
Dvs  |05.2021
APPROVED: | DATE: SIGNED: SURVEY DATE:
NIS 05.2021

ISSUE STATUS:

CLIENT ISSUE

PROJECT No: SCALES: 1:750 H; 1:750V - Al Al
A2010464.00 1:1500 H; 1:1500V - A3
DRAWING No: REV

DRAFT ONLY || 5010464-5k1-122 | B

REFER TO APPROVED MASTER DRAWINGS FOR ORIGINAL SIGNATURES File: MANUKAU \\HARRISONGRIERSON.COM\HGDATA\NEWMARKET\SHARES\JOBS\1030\2010464_A ELLERSLIE RACECOURSE\CAD\CIVIL\SHEETS\2010464-SKETCHES.DWG




\
%51045 /
O)
Hand Auger
Borehole

Machine Borehole

Trial Pit

Hand Auger Probe

= 1 5/5 . Depth of fill
_/éﬂﬂ"‘_/<gw//' A

L

X, <
i iz

i) s @ “\‘ ‘\ Depth of basalt
B ) T@ \\ ('}
o @D T (@
vl % N W |
W @ = Inferred stockpile

Inferred area of

-- ¥ ] . h ‘-x‘ .',, v -./
FRREER ] : \? k X deep (>1.0m) fill

' 5, > \3\@}; R Cross Section
' ' NG s lines
g | - SO g 0

!

1

Y, & 4

i
Il
{
l_:
5
3
vl

V]
2

WHo |

000082727

- 2000655917
% = v

&
o

BASEPLAN FROM AUCKLAND COUNCIL GIS. RETIREVED 09.04.21

30.0 60.0 90.0 -
Horizontal Scale (metres) ELLERSLIE RACECOURSE, ELLERSLIE

e S C RN
I R A merie S meves s SITE INVESTIGATION PLAN
I N R EE e 1o Jo1706

Template revision: 1:2000 (10/12/14)

revision




Site Boundary
TP11 (offset

extra  approximately Ladies Mile

robe HA 14 E
MH03 P m SE)

MHO05

\

m—) )

69 KkPa_ — — — 27 Residual East Coast Bays Formation

Edge of racetrack o ——— T T ’T?anlgitig@l East Coast Bays Formation- -

East Coast Bays Formation Bedrock

Alluvium

—— 22—

Legend and/or Notes:

?/ Fill
:::::: Silty sand
(o2
i Silty clay
: : : Sandstone
description drawn approved date drawn RG client: AUCKLAND RACING CLUB
0 10.0 20.0 30.0 -
& approved CE project:
5 Horizontal Scale (metres) t ELLERSLIE RACECOURSE, ELLERSLIE
2 0 10.0 20.0 300 [date 20.05.21
3 — e — 1:500 LAND E R [ CROSS SECTION 2
Vertical Scale (metres) : geotec hnical
original ject no: i :
sié%l A3 project no: 394706 figure no 02
emplate revision: 1:500 (10/12/14)




extra HA06
i MHO3 TPO7
Site Boundary P05 probe HA 0 HAO4 TP10 TPO9
MHO02
TP06 Fill
Fill
Ash Fill AT“ 4 e N
v I e S o\ s
—— = = ! T = uT 160 kPa
T Al s a e = Transitional ECBF
Alluvium N2 EECR=T - -2 o T T T N T ieed 0k ———— —p T o fenlenstenddr- funtpund by ransitiona
——"‘?’_—_—__—_ufz Ny > ——
- ECBF Bedrock
Legend and/or Notes:
% Fill
%%E Clayey silt
o
w3 Silty clay
ﬁ:ﬁ: Organic clayey silt
oo Sandy silt
e Sandstone
description drawn | approved|  date drawn RG client. AUCKLAND RACING CLUB
0 25.0 50.0 75.0 100.0 Sroject
approved CE ject:
_5 Horizontal Scale (metres ELLERSLIE RACECOURSE, ELLERSLIE
Q2 dat
S 0 25.0 50.0 75.0 100.0 | date 26.05.21
8 LANDER [w=
Vertical Scale (metres) scale 11500 | e etath nisal CROSS SECTION 5
original ject no: fi :
Side A3 project no J01706 igure no 03

T AmrmanlAatAa varvsiesimimes 4 -ODONNN 7A4N/41D/4 AN




Client : AUCKLAND RACING CLUB Auger Borehole No. HA1
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 1 of 8
Vane Head: |Logged By: Processor : |Date:
Job Number: J01706 307 RZ RZ 29.03.21
mN mE Ground R.L. = % T
Boreholg | 4 - E| 235, g é Z Sample and
Location: | pescription: Refer to site plan 5 £ | 22| s=¢| 5 £ | Laboratory / Other
()] Q. © O > © - n 2
o) © P O x c Test
— o "n o < 3 o] R
SOIL DESCRIPTION = n e n Details
TOPSOIL b
—clayey SILT, brown. Hard, dry, no plasticity [ASH] e I C 5
- EOB at 0.15m. Too hard to auger further. Scala pentrometer test commenced and found — -9
| effective refusal (ER) at 0.4m. » - 10 (ER, HB)
_- _- 0.5 Scala
R | Pentrometer
Test
B B (blows/100mm)
HB = Hammer
- =1.0 .
| | Bouncing
= =1.5
- = 2.0
= = 2.5
- =3.0
= = 3.5
= =4.0
= 4.5
- =5.0
= =5.5
= —6.0
Comments: Borehole Diameter: | Topsoil N Sand Sandstone : : : : Plutonic F + + +
‘ Groundwater not encountered. 50mm Fill ‘_,..-"" Gravel p"=a"8a"8a"! Siltstone E E E E No Core
LA N D UTP = unable to penetrate. Checked: Clay ':_:_:_: Organic il Limestone [ : . : . : .
geotechnical EOB = end of borehole. = Sk
RG silt AEEME omce PEEEY,
WOR WK olcanic  [rw" e




Client : AUCKLAND RACING CLUB Auger Borehole No. HA2
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 2 of 8
Vane Head: |Logged By: Processor : |Date:
Job Number: J01706 307 RZ RZ 29.03.21
mN mE Ground R.L. = 3| s
Boreholg | - E| 235, g 3 Z Sample and
Location: [ pescription: Refer to site plan 5 £ | 27| §T€| 52 | Laboratory / Other
54 | S8 >33 #& Test
— o "n o < 3 o] R
SOIL DESCRIPTION = n e n Details
TOPSOIL s
| silty CLAY, grey and brown mottled orange and light grey. Hard, moist, medium plasticity ";r""f N
| [FILL] /_
- - - - - - = _‘/_""/i 0.5 201+
L silty CLAY with trace fine sand, orange and light grey mottled. Hard, moist, medium 3=
| plasticity [RESIDUAL EAST COAST BAYS FORMATION] SR Sample 1
= e Disturbed
| el 0.5-1.0m
— EEE 1.0 201+
i T-m-m-]
= becoming very stiff, insensitive S-m-n-]1"1.5 150/98 | 1.5
i R-R-R-1
- FmE-E=2.0 150/89 | 1.7
R ez
- non{™ 25 124/100] 1.2
i R-X-%-1
| silty CLAY, grey. Stiff, moist, high plasticity, insensitive, with trace black carbonaceous e
K inclusions mttmita]
- H-R-%-]=3.0 89/66 1.3
B ot Y
— becoming very stiff ;_;_;_.- 3.5 115/83 | 1.4
— i 4.0 121/86 | 1.4
| clayey SILT, grey. Very stiff, moist, low plasticity, insensitive :;;:gg |
L Ry
FRE
B mEma
- i_f?f? —4.5 130/104 1.3
[ e
I mEEl
B LR
L A
moRR
===1=5.0 135/98 | 1.4
. EOB at 5.0m. Target depth =
- ==5.5
= =6.0
Comments: Borehole Diameter: | Topsoil N Sand Sandstone : : : : Plutonic F + + +
‘ Groundwater not encountered. 50mm Fill ‘_,..-"" Gravel ::'.':L::: Siltstone E E E E No Core
LA N D UTP = unable to penetrate. Checked: Clay —— =1 Organic T Limestone .: T : T : T
geotechnical EOB = end of borehole. = = b L T o
RG Si R R KA N ,
ilt W% Pumice Volcanic  [rwr e |




Client : AUCKLAND RACING CLUB Auger Borehole No. HAO3
Project Location : RESIDENTIAL DEVELOPMENT Sheet 3 of 8
ELLERSLIE RACECOURSE
Vane Head: |Logged By: Processor : |Date:
Job Number: J01706 1900 RZ RG 29.03.21
mN mE Ground R.L. = ° TE
Boreholg | - E| 235, g 3 Z Sample and
Location: [ pescription: Refer to site plan 5 £ [87 s T 2| B %= | Laboratory / Other
54 T | S8 >33 w8 Test
— o "n o < 3 o] R
SOIL DESCRIPTION = »e n Details
- TOPSOIL &- S
| clayey SILT, orange/brown. Hard, moist, medium plasticity [ASH] Eff | -] ]
- EEE 05 1l
B }1}3}3_0'5 = 215+
i =
- ZEEr 18
- becoming light brown/orange mottled orange/brown, low plasticity, with trace limonite B =1
N manl =
R =
- R0 1[5 215¢
B BnEET> [
P I — I
| slightly clayey SILT with trace fine sand, light grey mottled light orange/brown. Hard, R : — :
| moist, low plasticity, with trace limonite [RESIDUAL EAST COAST BAYS FORMATION] i_i_;:i | : — :
—_—— 1/
e A —
B Tl 1.5 ::: 215+
R K e
| silty CLAY, orange streaked light grey. Very stiff, moist, high plasticity, insensitive, with ~ fr-z-z-]_ =
| trace limonite kot I =
B =
- #-k-E-1em 2.0 [\ 21 [2001117] 1.7
i ] [1E
— e e iirr sl =
- - [ ]
- - - | |
= DR . 1=
eIy [
= becoming very stiff, moderately sensitive -] 2.5 : — : 160/80 | 2.0
B R ==l
= PP o [
- - = =
o - - - | |
5 Ei =
I — I
- n-x-n-j=3.0 | 5| 135/61 | 2.2
n EEOEr =
eIy [
B FEE =
= - - - | |
SRR [
- becoming light grey, without limonite et =
— FoE-E1=3.5 | 1| 160/77 | 2.1
B Lomsmtt=] 1=
et [
= = = =4 =
- - - | |
- L R Y 1=
B eIy [
- - = =
= becoming hard [+ nnd=a4.0 | | 215+
i =l
- - - | |
= EETErEE [
et [
- P =
- e wdmg5 |15 [ 215+
= | ot |
- - = =
- - - - | |
SRR [
B PRI [
| - - = =
at 5.0m, becoming very stiff, insensitive ] =5
g 7oy pstt=tsleg g (777 154/109 1.4
- EOB at 5.0m. Target Depth. =
= =5.5
i =6.0
‘ Comments: Borehole Diameter: | Topsoil N Sand .. 7. "|'sandstone : : : : Plutonic |+ + +
Groundwater not encountered. 50mm : oy T T T
Measured on 6.04.21, 13.04.21 L z_"f o Sl TELwe e Sletone j2 2 2 2] Hocore
LAND and 16.04.21 Checked: | Clay  [—"="="] Organic [ usr-ai-ars] Limestone |PrrETTY
geotechnical UTP = unable to penetrate. R R oo e
EOB = end of borehole. RG St 3 3¢ 3¢ 3] Pumice A




Client :

Job Number:

Project Location :

AUCKLAND RACING CLUB
ELLERSLIE RACECOURSE, ELLERSLIE

J01706

Auger Borehole No. HA4

Sheet 4 of 8

Vane Head:
307

Date:
29.03.21

Logged By: Processor :
Rz Rz

Borehole |-MN

| mE Ground R.L.

Location: | pescription:

Refer to site plan

SOIL DESCRIPTION

Sample and
Laboratory / Other
Test
Details

Depth (m)
Standing
Water Level
Vane
Shear(kPa)
peak / residual
Soail
Sensitivity

TOPSOIL

=
iy

L d
’_..; egen

| clayey SILT, orange/brown. Hard, moist, low plasticity [ASH]

201+

- Sample 1
» Disturbed
0.5-1.0m

201+

| silty CLAY, orange and light grey mottled. Hard, moist, medium plasticity [RESIDUAL
EAST COAST BAYS FORMATION]

1:" T 2 R R L R L R R R
Ca R e e e e e e A e A e |
CRE e A A e e A e e |

201+

201+

150/104| 1.4

124/72 | 1.7

3.0

MR o I

N N N N T N Y N N L N N A

N R N N N N R N N N N T N L L SR AT
)

170/112] 1.5

| clayey SILT, orange and light grey mottled. Hard, moist, low plasticity

| D L
(B R R e e A e e e A e A e |

BB r R e A e e e A e A e |

201+

201+

| EOB at 5.0m. Target depth

5.0 201+

=6.0

LAND

geotechnical

Comments:

Groundwater not encountered.
UTP = unable to penetrate.
EOB = end of borehole.

Borehole Diameter:

Topsoil

Sand

F + + +

Plutonic

50mm Fil

Gravel [

n
I 3]
[Ny
Ny
ke ®

. Sandstone
w
"_' = 1 Siltstone No Core

e "

Checked: Clay

Organic

Limestone

K. -

k'
Ak

RG Silt

Pumice

&l el

i
Ll
i
i

4

=

Volcanic




AUCKLAND RACING CLUB

RESIDENTIAL DEVELOPMENT
ELLERSLIE RACECOURSE

Client :
Project Location :

Auger Borehole No.
Sheet 5 of 8

HAS5

Vane Head: |Logged By: Processor : |Date:
Job Number: J01706 1900 RG 29.03.21
mN | mE Ground R.L. o S s
Boreholg - E| 235, g 3 Z Sample and
Location: [ pescription: Refer to site plan 5 £ | 27| §T€| 52 | Laboratory / Other
54 o) s8> g% 2 % Test
— a )
SOIL DESCRIPTION =l »i o Details
| TOPSOIL &_
| silty CLAY, orange streaked light grey. Very stiff, moist, medium plasticity, with trace e I
™ limonite [ALLUVIUM] ST 05
- - - - — oy Sample 1
| clayey SILT, light grey mottled orange/brown. Very stiff, moist, low to medium plasticity g Disturbed
i e N 0.5-1.0m
B
= H 1.0
- becoming brown, low plasticity o o
- HE
- mamnl
i
i bk
— becoming very stiff, moderately sensitive i je=q5
- LR
o mma
i
B makr
B LR o
R
. A 2.0
B b
B R
b
| silty CLAY, orange/grey mottled grey. Very stiff, moist, medium to high plasticity, Il I
moderately sensitive ey vl
- S i— 2.5
B R
- becoming orange/brown H-R-H-1
: it
= becoming insensitive H-n-x-1==3.0
B B
| silty CLAY, black speckled dark brown. Very stiff, moist, medium to high plasticity, with ~ [=-%-2-1_
| trace organic inclusions [F-B=2-
_ -kl 3 5
o EE
. L5t =4.0
N HEEER
- s sda5
" at5.0m, becoming insensitive 53]
| EOB at 5.0m. Target depth R 5.0
= =5.5
= =6.0
Comments: Borehole Diameter: | Topsoil N Sand ' Sandstone : : : Plutonic F + + +
‘ Groundwater not encountered. 50mm Fill Gravel poaa"sa"sa" E E E No Core
LAND UTP = unable to penetrate. Checked: | clay [-"-"---] organic [ =
geotechnical EOB = end of borehole. RG A vy T
Silt W% Pumice " e |




Client :
Project Location :

Job Number:

AUCKLAND RACING CLUB

RESIDENTIAL DEVELOPMENT

ELLERSLIE RACECOURSE
J01706

Auger Borehole No.
Sheet 6 of 8

HAG6

Processor : |Date:

01.04.21
mN | mE Ground R.L. = % T
E;orethole. — - S _g’é © g 3 %‘ Sample and
ocation: [ pescription: Refer to site plan £ | B3| §T&| 3£ | Laboratory / Other
| Sef>83 »2 Test
S|as 2% 8 °s
SOIL DESCRIPTION 2| »ni 0 Details
TOPSOIL

clayey SILT, dark brown. Stiff, moist, medium plasticity, with trace fine gravel [FILL]

| silty CLAY, orange streaked light grey. Very stiff, moist, high plasticity, moderately

| sensitive [RESIDUAL EAST COAST BAYS FORMATION]

wlmlinlzl

MIEIEIET
mimlpinl

| clayey SILT, orange streaked light grey. Hard, moist, medium plasticity

- becoming light grey

becoming orange streaked light grey, with trace limonite

- becoming orange, with minor limonite

58 3 2 D L D R
T r e e e e e e e e e e e e R e e e R e e e e e e e e e e e e e R e R e R
S R E e e e e e e e e e e e e E e E e R e e e e e e e A e A e A e A R

| silty CLAY, light grey and orange streaked grey. Very stiff, moist, medium to high

| plasticity, moderaely sensitive, with trace limonite

= becoming insensitive

MEIEIEIETET

wmimlmlmiminl

IRl

clayey SILT, orange. Very stiff, moist, medium plasticity, with some limonite

clayey SILT with trace fine sand, dark grey. Hard, moist, low to medium plasticity
_-][TRANSITIONAL EAST COAST BAYS FORMATION] |

| g !
I e
A et

| EOB at 5.0m. Target Depth.

LAND

Comments:
Groundwater not encountered.

Measured on 6.04.21, 13.04.21
and 16.04.21
geotechnical UTP = unable to penetrate.

EOB = end of borehole.

Borehole Diameter:

Plutonic f+ + +

I 3]
[Ny
Ny

e "

No Core

EEFIII-I'-'-

&l el

Ll
i
i

4

i




Client : AUCKLAND RACING CLUB Auger Borehole No. HA7
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 7 of 8
Vane Head: |Logged By: Processor : |Date:
Job Number: J01706 307 RZ RZ 29.03.21
mN mE Ground R.L. o S s
Boreholg | - E| 235, g 3 Z Sample and
Location: Description: Refer to site plan 5 s | &7 S T 2| B %= | Laboratory / Other
54 | S8 >3z o2 Test
— o "n o < 3 o] R
SOIL DESCRIPTION = nea » Details
TOPSOIL ]
| clayey SILT, brown. Hard, dry to moist, low plasticity [ASH] e
HELR
B R
B LR o
— i L e
- becoming brown/orange AN 0.5 201+
= i—;.i;i = Sample 1
| e Disturbed
| MY 0.5-1.0m
B
= =10 201+
- becoming moist, medium plasticity o o
- HE
- mamnl
i
i bk
= i je=q5
- S 201+
R
| silty CLAY, orange and light grey mottled. Hard, moist, medium plasticity [RESIDUAL w-w-n-]
| EAST COAST BAYS FORMATION] ittt I
=
_ t-d--lem 9 201+
- becoming high plasticity B
= becoming very stiff, insensitive nom-n-]™ 2.5 184/138| 1.3
- becoming wet -]
N Ei
= H-x-n-1=3,0 173/118| 1.5
B [H=t=t=r
_ -kl 3 5 178/130| 1.4
- i
clayey SILT, grey. Hard, moist, low plasticit HE R
_ clayey grey i W plasticity R A=4.0 201+
B R o
- LR
— LR
i
B makr
- FEE L
N R M 201
i
i b
B makr
- LR
R
==—=1=5.0 201+
. EOB at 5.0m. Target depth »
= =5.5
= =6.0
Comments: Borehole Diameter: | Topsoil N Sand Sandstone : : : : Plutonic F + + +
‘ Groundwater not encountered. 50mm Fill Gravel p"=a"8a"8a"! Siltstone E E E E No Core
LAND UTP = unable to penetrate. Checked: | clay - - Organic ':ii Limestone .: T : T : I
geotechnical EOB = end of borehole. RG S A b g ) S
ilt W% Pumice Volcanic  [rwr e |




Client : AUCKLAND RACING CLUB Auger Borehole No. HA8
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 8 of 8
Vane Head: |Logged By: Processor : |Date:
Job Number: J01706 307 RZ RZ 29.03.21
mN mE Ground R.L. = 3 s
Boreholg | - E| 235, g 3 Z Sample and
Location: Description: Refer to site plan 5 s | &7 S T 2| B %= | Laboratory / Other
54 | S8 >3z o2 Test
— o "n o < 3 o] R
SOIL DESCRIPTION =l 0= n Details
TOPSOIL b
- - . E Scala
| clayey SILT, orange and grey mottled brown. Hard, moist, medium plasticity [FILL] 7 n Pentrometer
[ /_ Test
(blows/100mm)
_ EOB at 0.4m. Too hard to auger further. Scala pentrometer test commenced and found - 05
| effective refusal (ER) at 0.6m. | C 40
n — - 20+ (ER, HB)
= » HB = Hammer
_ —1.0 Bouncing
- 1.5
= = 2.0
- = 2.5
= =3.0
- = 3.5
= 4.0
= =4.5
- =5.0
= ==5.5
= =6.0
Comments: Borehole Diameter: | Topsoil N Sand Sandstone : : : : Plutonic F + + +
‘ Groundwater not encountered. 50mm Fill ‘_,..-"" Gravel p"=a"8a"8a"! Siltstone E E E E No Core
UTP = unable t trate. === o
LA N D _ unable fo penetrate Checked: Clay [— — — —| Organic A Limestone BT
geotechnical EOB = end of borehole. = Sk
RG ] R R KA N ~
Silt W% Pumice Volcanic — [s »e e our




Client : AUCKLAND RACING CLUB Machine Borehole No. MHO1
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 1 of 4
Vane Head:[Logged By:| Processor :| gsigrt Date: 30.03.21
Job Number: J01706 1900 RG RG Finish Date: 31.03.21
= ° —_
2| Borehole |LMN mE Ground R.L. g8l o B | 222 ==
S Location: S|zl X8| L8 S5
S| Location: | pescription:  Refer to site plan Orientation: __vertical -§ g =8 8| o 28 8 % =0
& S 28 £ 8|S 583 | 53¢
@ CORE DESCRIPTION | 8E DEFECTS 6= & dE | >9
—
| TOPSOIL Q_ = -
| | Bentonite ——m~{— %
" s}
= |- clayey SILT, orange, dark grey and light brown/grey streaked. V L = =
- le=Hard, moist, medium plasticity, with occasional fine gravel = 0.5 = 8 UTP
L inclusions ‘_‘,.r"- . o)
g L clayt_ay SILT, I_ig_ht brgwn r_nottle_d dark brgwn/red. Hard, moist, T - COD
<C |- medium plasticity, with minor fine basaltic gravel s -
L fine to medium scoriaceous GRAVEL with some silt, dark o ': . : utp
L brown/red. Loose, moist, no plasticity : Gravel backfill ;
- : 3
| _silty CLAY, dark brown/red. Very stiff, moist, medium 15 Piezometer 3 UTP
| plasticity, with minor basaltic inclusions up to 70mm diameter |-z-% : screened from SPT at
- = 1.0m to base = = 1.5-1.95m
n o 5-1.
- e ] 5] 6/2/4
[~ e - N=6
= E 2.0 i
— il I Groundwater at  f,
| il I 2.8m. Measured  |a
e on 16.04.21 . ©
Clayey SILT, orange/red and orange mottled red/brown. Hard, [z sz jem 25 . N~
| moist, medium plasticity e Groundwater at .
- at 2.6m, becoming red/brown, low plasticity EEE 2.86m. .
-bm, ) R Measured on
L slightly clayey SILT, orange/brown streaked dark green. Very '%% - 13.04.21 UTP
lmstiff, moist, low plasticity o fe= 3.0 Groundwater at
n i 3.05m. [0} — SPT at
» v Measured on =R 3.0-3.45m
= e 06.04.21 - |» 0/0/0
= Ein i) N=0
35 £
% |- slightly weathered, black, vesicular BASALT; Strong wew |:
0 = W ©
® W - > |8
m |- - at 3.8-4.0m, Chaotically fractured
E - o
[0} W
RoA d = 4.0
(ol v
2 L o 1JN, ST, R4, 30° o |
c o S l™
8 |- o - 1JN, UN-PL, R4, 30 -
o AR o Chaotically fractured, with clay
> = w45 | infil
° - o at 4.6m, 1JN, PL, R4, 90°, clay (=3 %)
E — o [T e (52}
S at 4.8m-5.2m Void
5 | VoD =
< (- = 5.0 °|°e
|_slightly weathered, black, vesicular BASALT; Strong : : =
= W
= wowe [ 5.5 .
= L Chaotically fractured © | ©
- e o | ™
— : : — Chaotically fractured
€ | _fine to medium basaltic GRAVEL with minor clay, light grey [«
S |—mottled black. Loose, moist, no plasticity, Pl
E — clayey SILT, orange streaked light grey. Stiff, moist, medium -;i:;:i —
< | plasticity, with trace limonite Fa
= FEE
= | 6.5
- EXRE
L _}i}{_ =
= mel 1=
- L2 =70 =
- [t
- with trace black organic inclusions | HE -
- _}i}i -
L B
= | # M J=7.5
n B
- -}::_}i -
n iy
n B
_— Jem= 8.0 —r—
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | '-Sandstonel"I * * % Ipytonic [+ ++
O A
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone |7 2 2 £ |No Core
———— 1 L 1
LAND Checked: | Clay [-"-"—"—]Organic zii: Limestonef T
geotechnical - WoHE N
Driller: Pro-Drill Rig: Tractor RP Silt L Pumice 4 Volcanic | : : :




Client : AUCKLAND RACING CLUB Machine Borehole No. MHO1
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 2 of 4
Vane Head:|Logged By:| Processor :| gtart Date:  30.03.21
Job Number: J01706 1900 RG RG Finish Date: 31 03.21
= |38 =
-C: Borehole |-MN mE Ground R.L. g FEEES ~ % g% =2
R, ol © € = - =S
€| Location: [ pescription: Refer to site plan Orientation: __vertical 3 g =8 g &g/ 25 3 % 35
5 s S8 E5 8|2 68| 58+
= aQ = =
@ CORE DESCRIPTION | 8E DEFECTS GEET &|%| S| >°
—
R p e
B =] i Tl S SPT at
g EaTs o L] ] - 8.0-8.45m
I 5 = 2 (o 1/2/4
= |~ with trace fine sand O el %) _
<r 4y = N6
==\vith trace black medium gravel sized basaltic inclusions to [ i = 8.5 b " g‘
- 8.6m, without fine sand EEa ey
o s o=
- £y 1=o
- Exdy A= -
o -
= [ w1 9.0 b "o
N EXXN 3
R BN 3 SPT at
B ] " - 9.2-9.65m
L Bk % Mg 3 o 0/2/3
» B Hie - n N=5
» B B 3
» B 3
|__organic stained silty CLAY, dark grey/brown. Stiff, moist, SEREA :.
| medium to high plasticity s 10.0 =
. . . - -
— with trace black organic inclusions e 3
- LR o 3 (=]
» = . o
- 7 -
o -1 1= 10.5| 3
- -H-H-_ L]
Sl Lt o
L silty CLAY, orange mottled light grey/brown. Stiff, moist, e S e
L. medium to high plasticity, with trace limonite i e
- w19 - SPT at
n He-k-] - 11.0-11.45m|
B i - % 0/2/2
o H=r=-l b N=4
— HoE e 11,5
R w3 2 o
- =¥ 3 o
e . -~
= M= X 12.0 :. SPT at
| organic stained silty CLAY, black mottled brown/grey. Stiff,  [=3=57_ E= E 12.0-12.45m|
_ moist, high to medium plasticity, with trace black organic o I = n 011
| inclusions B " N=2
- SErdr12,5 3
= LT o
[ et »
e L o
- -H-H-_ L]
Sl Lt o
0 A 2
= 1 1 13.0 3
K o el s ]
Sl Lt o
- L L l.
_ —_— - u
e L -
- Tt e -
Sl Lt o
- e 13.5) o
- i 3 o
B e - g
L "
N i 3
- SEnEA™14.0 E=
- et .:
o
_ silty CLAY with trace fine sand, black mottled light grey/brown|_3._% o
| Stiff, moist, high plasticity, with trace organic inclusions T 145 L
= e . B
— with very thin layer black wood —n-— "
:with some black organic inclusions ity 15.0 :.
L at 15.0m, becoming light grey, with minor fine sand, without |- - 1 - SPT at
L organic inclusions - = 1 . = 15.0-15.45m)|
N - e & 0/1/2
— becoming dark grey PRV o o D N=3
- Te=r-]" 15.5] 3 =
= o I . o
n il I A m
i a e 2 (8
F e 16.0 A= el —rr
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | ... '-Sandstonel"I * * % | pytonic [+ ++
O A
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone [z 2 2 2 | No Core
———— 1 L 1
LAND Checked: | clay [-"-"—"—]Organic zii: Limestonef T
geotechnical - - RP YRR o
Driller: Pro-Drill Rig: Tractor Silt L Pumice 44 Volcanic | NIVEVRY




Client :

Job Number:

Project Location :

AUCKLAND RACING CLUB

J01706

ELLERSLIE RACECOURSE, ELLERSLIE

Machine Borehole No.

MHO1

Sheet 3 of 4

Vane Head:
1900

Logged By:
RG

Processor :

RG

Start Date: 30.03.21
Finish Date: 31.03.21

Borehole |-MN

mE

Ground R.L.

Location:

Description:

Refer to site plan

Orientation:

vertical
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Depth
(m)

DEFECTS
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Piezometer
Drilling Method
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Recovery (%)

RQD (%)

Sample and

Laboratory

Test Details

Vane Dial /

Sensitivity
& SPT

Alluvium Stratigraphy

l==with very thin bed of organic stained silty CLAY

1% |Legend

- medium plasticity

- clayey SILT with trace fine sand, dark grey. Stiff, moist,

l==becoming hard

L silty CLAY, dark grey. Stiff, moist, high plasticity

IR A R A A A R

18.0

20.0)

— carbonaceous bands
-

East Coast Bays Formation Bedrock

_ highly weathered, dark grey, fine SANDSTONE; Weak
- with very thin black extremely closely to closely spaced

- becoming medium SANDSTONE, with some black
- carbonaceous inclusions, with minor fine gravel sized dark
==green hardened silt clast inclusions

[~ at 22.0m, without hardened silt clast inclusions

- becoming medium to course SANDSTONE, with trace fine
- gravel sized hardened dark green, dark red and dark grey silt
— clast inclusions, with trace black carbonaceous inclusions

R R R R R R R R R R R R R R R R R R R R R R bk s e i e e i e e e e o e e W e o o L L R R

— 80-90°

Jem 24.0
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I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
s
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
.

Open Barrel

68

SPT

63

Triple Tube

SPT

84

100

90
100

SPT

100

SPT at
17.5-17.95m
1/3/4
N=7

0/0

SPT at
19.5-19.95m|
7/7/8
N=15

SPT at
21.0-21.15m|
50
for 130mm
N>50

SPT at
22.5-22.95m
50
for 110mm
N>50
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Client : AUCKLAND RACING CLUB Machine Borehole No. MHO1
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 4 of 4
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Job Number: J01706 1900 RG RG Finish Date: 31.03.21
=.|8 | & -
_C: Borehole mN Ground R.L. % % % g é \? gg% @ ‘E'_
€| Location: | pescription: Refer to site plan Orientation: __vertical 3 E[= 2 g S| 2848 %6
2 Tl S8 29 slc| €| S5+
® CORE DESCRIPTION | 8E DEFECTS GHET || SF | >
—
~ . == | SAE
SrE - 1% 24.0-24.12m
5| EOB at 24.12m. Target Depth. B 50
SIE N for 120mm
s~ = 24.5 N>50
T
£
(o]
| [T
(2
>
@©
o
@
®
o
)
k7
©
| E
|3
Comments: Drilling Fluid:| Topsoil H:\:\\ sand |7 ':Sandstonel"I * * % | pytonic [+ ++
water ) OO I = £ £ L
Fill Gravel i Siltstone |72 2 2 2 | No Core
LAND Checked: | clay [-"-"—"—]Organic :ii: Limestonef T
geotechnical .
Driller: Pro-Dril RP Silt Eii pumice [ FELH | canic u:::




Jora 0
F Wewshie. San tubate

LANDER

geotechnical

client:

project:

title:

AUCKLAND RACING CLUB project no: figure no:
ELLERSLIE RACECOUSE J01706 Figure MHO1a
ELLERSLIE compiled: date:
PHOTO SUMMARY RG 30.03.21-31.03.21




LANDER

geotechnical

client:

AUCKLAND RACING CLUB project ne: flgure no:
project: ELLERSLIE RACECOUSE J01706 Figure MHO1b
ELLERSLIE compiled: date:
title: PHOTO SUMMARY RG 30.03.21-31.03.21




Client : AUCKLAND RACING CLUB Machine Borehole No. MHO02
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 1 of 2
Vane Head:[Logged By:| Processor :| gsigrt Date: 31.03.21
Job Number: J01706 1900 RG RG Finish Date: 01.04.21
= ° —_
2| Borehole |LMN mE Ground R.L. g8l o B | 222 ==
S Location: S|zl X8| L8 S5
S| tocation: | pegcription:  Refer to site plan Orientation: __vertical 3 =8 s(a| =25 a %6
g HESE sH 23 8|g| 88| s8¢
= [} =% OS5 =
»n CORE DESCRIPTION 218 E DEFECTS o z e n - >0
—
| TOPSOIL Q_ A s
Bentonite ——m]— =
IE |_ clayey SILT, orange, grey and light brown/yellow mottled. | = LT c‘g
v Hard, moist, medium plasticity, with trace fine gravel /- = 1
0.5 4] 8 UTP
< | clayey SILT, black specked dark brown. Very stiff, moist, e =LA 8‘
2 L~ medium plasticity, with trace organic inclusions :}E}E - : : 8
B | -
n iy
- [ = 2 = 1.0 215+
B wul i
— becoming dark brown specked orange/brown, with trace fine [z« 1 Gravel backfill o
[~ gravel sized dark red/brown hardened silt clast inclusions 2w ] o
n L -~
o Piezometer UTP
fine to medium scoriaceous gravel, red/brown. Loose, moist, |* a* =" 1.5 screened from SPT at
£ [Hno plasticity T 1.0m to base . N 1.5-1.95m
2 |- silty CLAY, light grey streaked light orange. Stiff, moist, high [z ] %) 8/9/8
3 |- plasticity E’ E’ 3 N=17
<= H-r-l= 20 i
- Hen-]= 2.5 . X
B e oy 3 86/61 - 1.4
~ ez 50 ’ - SPT at
w-n 3 3.0-3.45m
[ w-m-] i % 1112
n H-R-] ; N=3
L clayey SILT with minor fine sand, orange streaked light grey. BN 3.5 ]
L Very stiff, moist, medium to low plasticity -;_ii_ L :
- EEEN :
P 4.0 : 8
— clayey SILT with minor fine sand, dark grey. Stiff, moist, BEREN, of -~
— medium to low plasticity L 3
— e "
B mEl .
= | 75 0 e g Groundwater at 3 77/3;P-T2-?
— Rk 4.7m. Measured J oW a
- 2 on 06.04.21 =V = 4.5-4.95m
- W 4 o 2/416
L Groundwater a A\ w =
= ER 4.77m. - N=10
= L7 7 1= 5.0 Measured on .
N ;‘?E N 13.04.21 .
— with moderately thin bed organic stained clayey SILT S ‘C‘B:}osumndwater at :
— e . : . o
le=\vith very closely spaced, laminated grey silty CLAY beds [+ % =55 Measured on o
n P 16.04.21 . ~
RENER .
= 3 B "
= | B "
B EA N " UTP
~ [ ™ 6.0 v SPT at
- g . = 6.0-6.45m
[ AN . & 8/10/18
= ;i;i = . N=28
- L 68 :
n xR .
= | R .
R e .
a | 7 e . ©
n BN 7.0 : N
- _}i:’l{_ - -
B R .
- . 5 | ro UTP
==without silty CLAY bands B =75 rh paite) SPT at
- [Eat > a
- Nl - | 7.5-7.95m
' mar 1 o |5 1172
- B3y 2l
n F ol e N=44
[ ] S
_— Jem= 8.0 —r—
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | .. '-Sandstonel"I * * % Ipytonic [+ ++
O A
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone |7 Z Z Z |No Core
———— 1 L 1
LAND Checked: | Clay [-"-"—"—]Organic zii: Limestonef T
geotechnical - RP R - o
Driller: Pro-Drill Rig: Tractor Silt E.i- H W Pumice G \Volcanic | NIVEVRY
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Description:
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CORE DESCRIPTION

Depth
(m)

DEFECTS

Groundwater/
Piezometer
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Recovery (%)
RQD (%)
Sample and

Laboratory
Test Details

Vane Dial /
Sensitivity
& SPT

Alluvium | Stratigraphy

(B R e e e e A e e e e e E e A e e R R R R

R R R g 9N d

Transitional East Coast Bays Formation

- silty CLAY, dark grey. Hard, moist, medium to high plasticity

12.0

- medium plasticity

- clayey SILT with trace fine sand, dark grey

. Very stiff, moist,

R

12.5]

|- silty CLAY, dark grey. Hard, moist, high to medium plasticity

Vi o M S el o 3 2 S R S 2 e s e

14.5

leeEOB at 15.95m. Target Depth.

J== 16.0

Triple Tube |Drilling Method
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I,
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.

40

SPT

35

SPT

SPT

69

SPT

SPT

1

1

1

SPT at
9.5-9.91m
14/50
for 260mm
N>50

SPT at

11.0-11.4m

15/50

for 250mm

N>50

SPT at
2.5-12.95m
10/11/16

N=27

SPT at
4.0-14.45m
11/19/26
N=45

SPT at

5.5-15.95m

14/18/26
N=44

LAND

Comments:

Drilling Fluid:| Topsoil

Sand

".|Sandstone

Plutonic

L+ + +

t
water Fill

Gravel

Siltstone

No Core

Checked: Clay

Organic

. 1
Limestone L T T T

geotechnical

Driller: Pro-Drill

RP Silt

Pumice

Volcanic




el L TR~y
T Efcabe Paglmee [ |

“0ton 3¢
ey,

e JO
e £ lewhe. Ent tooe

o PAADL

client: AUCKLAND RACING CLUB project no: figure no:
project: ELLERSLIE RACECOUSE J01706 Figure MHO02
L A:N hD E Ru ELLERSLIE compiled: date:
ni
geotec cH title: PHOTO SUMMARY RG 31.03.21-01.04.21




Client : AUCKLAND RACING CLUB Machine Borehole No. MHO3
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 1 of 2
Vane Head:[Logged By:| Processor :| gigrt Date: 06.04.21
Job Number: J01706 1900 RG RG Finish Date: 07.04.21
= ° —_
-C: Borehole |-MN mE Ground R.L. g FEEES ~ % g% =2
T ol © S =N = = =S k=
€| Location: | pescription: Refer to site plan Orientation: __vertical 3 El =g g &D’ 2E3 %6
5 s S8 E5 8|2 68| 58+
= aQ = =
@ CORE DESCRIPTION | 8E DEFECTS GEET &|%| S| >°
—
= | clayey SILT, light orange and light grey mottled brown. Very /, | - o
L | stiff, moist, medium plasticity, with minor fine gravel | Bentonite ——m~1— t | o
| at 0.1m, with 70mm diameter concrete block | = c‘g o
| at 0.15m, with 60mm diameter basaltic gravel /_ - - ~
l==\vith 100mm diameter basaltic gravel = 0.5 3 g UTP
- /- Jr] o
— with moderately thin bed basalt /- 3 3
= / ~ 10 uTP
[~ / N Gravel backfill
o
— / - ©
| = . SPT at
Piezometer UTP,
= /- 1.5 screened from . B E ] 1.5-1.58m
N B 1.0m to base . LR 1,5
~ B . 5 for Omm
n = b - ~ (HB)
o
lcoarse to medium basaltic GRAVEL, black. Loose, moist, no -0 o % N>50
| plasticity . " =
- /_ . =
o
_ /-2.5 - o
n R A =
- /- 3
- = 30 :.
| silty fine GRAVEL, dark grey specked dark brown. Loose, wet, )-__.-"' | 3 <
[—no plasticity, with minor medium gravel; B 3 ()]
| slightly weathered black vesicular BASALT; Strong | ': SPT at
[==silty CLAY, black and grey mottled light brown. Stiff, moist, 5/ =35 e - 3.5-§.g3m
[~ high plasticity, with minor fine gravel, with 40mm diameter B :. % for 75mm
[~ brick at 3.45m B .
- _ 3 (HB)
n o 3 N>50
e / = 4.0 L.
- - o
» / - - o
— — 9 <2}
[~ ‘-__f"- l.
T CONCRETE T 45
n }‘_,.-v'_ B
| slightly weathered, black, vesicular BASALT; Strong | -
|_ clayey SILT, dark brown. Very stiff, moist, medium plasticity, /, B 5.0 ':
|_ with trace fine to medium gravel | - g
- with 90mm diameter basaltic gravel /- :.
— without fine gravel / — k-
= = 5.5 3
- / - 2
B /' Groundwater at :-
= [~ 6.0 6.02m. Measured 1 -
| | on 13.04.21 L] _.- ~
— with 45mm diameter wood block = 3 :._"
L at 6.35m, with 70mm diamater can = "=
leat 6.4m, with woodchips up to 30mm diameter = 6.5 Groundwater at . ___.'
| at 6.43m, with 70mm diameter basaltic gravel e 6.19m. Measured o=l
[ [ on 16.04.21 =
N N . :'--
/ A=n
= = =
- / — 7.0 Rt
- 7 =5
B C A=
- / =75 =0
» = e
- / - g=5
n n R
_— jem 8.0 = —r—
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | . '-Sandstonel"I * * % Ipytonic [+ ++
O A
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone |7 Z Z Z |No Core
———— 1 L 1
LAND Checked: | Clay [-"-"—"—]Organic zii: Limestonef T
geotechnical - HEHRK :
Driller: Pro-Drill Rig: Tractor RP Silt K Pumice Pod Volcanic L : : :




Client : AUCKLAND RACING CLUB Machine Borehole No. MH03

Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 2 of 2
Vane Head:|Logged By:| Processor :| gtart Date:  06.04.21
Job Number: J01706 1900 RG RG Finish Date: 07 4.1
= |38 =
-C: Borehole |-MN mE Ground R.L. g FEEES ~ % g% =2
ion: ol © € = o= 83T
€| Location: [ pescription: Refer to site plan Orientation: __vertical Zelsa 5| 288 o0
b= ° - S Rl @0 3 8 2'_8 . 2 2 o3
= 5| 3¢ 29 £ © GRS T Q9
@ CORE DESCRIPTION | 8E DEFECTS GHET || SF | >
—
£ |- silty CLAY, orange streaked light grey/brown. Stiff, moist, gt I o SPT at
i i ici el Q 8.0-8.45m
.2 |- medium to high plasticity R ] S5 =
3L anti I [.—d — o 2/3/4
zF 25l A=Y N=7
e =Tl e 8.5 _.E\:_. g—
: :. : : .l::l |_
- zxl A=H
B P o - :‘:.-
= - = =90 b e o
» i ]
» H-R-] oDl
B Hex F e
- e .
< L fine sandy SILT with minor clay, white specked dark grey. H 9.5 3 E:.' — SPT at
.2 | Medium dense, moist, low to no plasticity H 3 —\_.' o 9.5-9.95m
o+ S =0 n 4/9/14
S - - - - — e 3 —\.-' N=23
1 |silty CLAY, dark grey, Hard, moist, medium to high plasticity | -, - 10.0 = :‘:-
12 =3 ey .-:.-
= il I X ::_-
E — with trace fine sand n-n-l " :‘..'
0 = e -:.-
§ ==without fine sand 1= 10.5 3 E:-' 3
o - A=n
& | with minor black carbonaceous inclusions P :. :\-:.
ERs b =a
g - = = J==11.0| . :\-.. SPT at
= P b — 11.0-11.24m|
@ g b o o 27, 50
c |- i e w for 90mm
— | S Fa = N>50
= - = 1™ 11.5 o —fus
- e .
B = Fu—m
s . i p—
% |- highly to moderately weathered white specked dark grey, il Chaotically fractured o E:.'
O |==medium SANDSTONE; Very weak :: = 12,0 at12,.0-12.3m, 3JN, PL, R4, 90° p*—s] 5
T |- - l.—l. o
o[ - b e %)
g — L 1 :\-.-
S | -l o fa "
2 . at 12.4-12.45m, 2JN, PL, R4, 45° p =—ju
s~ = 12.5 - —r == SPT at
s I bl A= nla I12.5-12.75m
° L N 3 :\_.' n|lan 30,50
er .- A==ty for 95mm
& [ e A=0 N>50
= =130 =0
s .- =iy
o |- - 0w - .-:\-.-
S o f A=H
% - L N N .':".' Eg 8
L - - 4= 13.5| b=
- moderately weathered, dark grey, fine SANDSTONE; Weak | 4 4 |- 1IN, PL, R4, 90° o s
B - at 13.7-13.8m, 2JN, PL, R4, 80°  pa—s
B .-l b e
B B o[ —fns
_ * %o a0 at13.95m, 1N, PL-UN, R4, A=y SPT at
[ : : " 80-90° a=0 ElE I14.0-14.28m
| | =4 ol on 37, 50
— EOB at 14.28m. Target Depth 1 for 130mm
R . . . B N>50
= = 14.5
= = 15.0
= = 15.5|
lem 16.0! —rT
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | ... '-Sandstonel"I * * % | pytonic [+ ++
O A
water Fill //;/’ Gravel .:'-.:"L'..:' Siltstone |7 2 Z Z | No Core
———— 1 1 1
!J-eeteNc th i Checked: | Clay  [-"="—"—]Organic xii: Limestone T T
: ’ ) . WO EE h 3 LRV R
Driller: Pro-Drill Rig: Tractor RP Silt L Pumice 44 Volcanic | NIVEVRY
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client: AUCKLAND RACING CLUB project no: figure no:

project ELLERSLIE RACECOUSE J01706 Figure MHO3
ELLERSLIE compiled: date:

title: PHOTO SUMMARY RG 06.04.21-07.04.21




Client : AUCKLAND RACING CLUB Machine Borehole No. MHO4
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 1 of 3
Vane Head:[Logged By:| Processor :| gigrt Date: 29.03.21
Job Number: J01706 1900 RG RG Finish Date: 29.03.21
— ° —_
= .| 0 T 90 -
_C: Borehole |_LMN mE Ground R.L. % g % o 2 < g g% -~ ,?'_
P © £ L = =S
€| Location: | pescription: Refer to site plan Orientation:  vertical ZEl=2 SIS 28 o5
g T2 s8 29 3| G| E€%| 28«
= ag o=l =3 Q T T o
@ CORE DESCRIPTION | 8E DEFECTS GHET || SF | >
—
| TOPSOIL Q_ A s
Bentonite ——m]— t | o
e | clayey SILT, light orange mottled light grey/brown. Very stiff, =i = | c‘g o
S | moist, medium plasticity v 4 e ~
2 | _at 0.4m, with minor limonite NS -l [ ©
2 | - f . . o ¥ ¥ = 0.5 UTP
=< L at 0.5m, with thin bed dark orange/brown limonite SILT at 40° b= | - 4 o
[ at 0.6m, with extremely closely spaced laminated beds | [ 14 O
[ hardened limonite SILT, to 0.65m 4 =
at 0.7m, with trace fine sand, with moderately thin bed dark | 1 -
[~ grey organic stained silty CLAY s
=2t 0.9m, with laminated bed orange hardened limonite SILT [ # I 1:0 . UTP
at 1.0m, becoming grey | Gravel backfill u]
[~ at 1.2m, with moderately thin bed limonite SILT ww r o
— EXEB h o
B EX2E Piezometer h - UTP
= w15 screened from Py~ SPT at
N EX3 N 1.0m to base Nl E 1.5-1.95m
| slightly clayey SILT with minor fine sand, orange streaked | mml b — a1 %) 13/19/17
L dark grey. Hard, moist, low plasticity, with minor limonite RN -l N=36
. 755 e o =i
L N b =
I— becoming dark green and orange stained dark grey RS b
L ERS S =i
- -}i}i - .I .l o
. R X h" 1] o
b :K: :K: = .I .l ~
N Sy =
— becoming medium plasticity, with without fine sand R Groundwater at Lymmpl
— B 3.66m. Measured _ k=157 UTP
l=becoming dark grey, without limonite staining S X on 06.04.21 Dl SPT at
N :‘?E K e 3.0-3.45m
B BRI ] %) 9/12/16
| ] Groundwater at o . N=28
— -;{?:{? -3 5 3.7m. Measured b — "]
N R N on 13.04.21 =]
N KA b
- ';{?:{? = Groundwater a L] o
— = 3.74m. Measured o o
- T 40 on 16.04.21 A= -
o A=
— with moderately thin bed with minor black carbonaceous e -y
— inclusions -;_ii_ — :._-:
— FrEl =] uTP
245 =] SPT at
- becoming orange and dark green mottled R ::::' E 4.51-;1/59gm
B -:%:% B :._': n for 180mm
l==becoming orange streaked dark green/grey [ 7 =50 :":- N>50
- it =
- 2y =
— A =l
N 23y =0
[~ [ 7 % ™ 5.5 :'_:.-
- its =1 |
N EXAN =0 .
- SN =4
= i 1 6.0 =
n XN =0
[ [ =
[ i =
won -
: [ : 6.5 :'-.- SPT at
~ i = — 6.5-6.95m
- [ = o 23,50
s =i 2 for 225mm
- LT e
— R T =)l N>50
- ol =4
- ERES =
B P =y
- B =0 <
l==becoming green/grey, without limonite K =75 1 (2]
B X3 =0
- PRy =
B e =l
- et =
_— Jem= 8.0 — —r—
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | . '-Sandstonel"I * * % Ipytonic [+ ++
CCC Ay
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone |7 Z Z Z |No Core
———— 1 L L
LANDER Checked: | Clay  [-"="—"—7]Organic zii: Limestone T T
geotechnical - RP E A 2
Driller: Pro-Drill Rig: Tractor Silt L Pumice 4 Volcanic | : : :




Client : AUCKLAND RACING CLUB Machine Borehole No. MHO04
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 2 of 3

Vane Head:[Logged By:[ Processor : gart Date: 29.03.21
Job Number: J01706 1900 RG RG Finish Date: 29.03.21

Borehole |_MN mE Ground R.L.

Location:

Description:  Refer to site plan Orientation: __vertical

Stratigraphy
Piezometer
& Casing
RQD (%)
Sample and
Laboratory
Test Details
Vane Dial /
Sensitivity
& SPT

CORE DESCRIPTION DEFECTS

Groundwater/

Depth
(m)

SPT | Recovery (%)

for 228mm
N>50

Alluvium
UNLI DLENLENLINL I LI L L I
Triple Tube |Drilling Method

|
©
)
94

|
©
o0
.

SPT at
9.5-9.45m
22/22/28

N=50

SPT

becoming orange mottled green/grey

| with moderately thin bed highly weathered orange mottled
- dark grey, fine SANDSTONE; Extremely to very weak at 40°

95

- at 10.9m, becoming dark grey

SPT at
11.0-11.44m
13, 50
for 290mm
N>50

SPT

l=becoming clayey SILT, medium plasticity,with laminated black
- organic band, without fine sand

- at 11.6m, with minor black organic inclusions

I~ at 11.7m, becoming low plasticity, with minor fine sand, with
[~ very closely spaced laminted bed grey silty CLAY

T
100

SPT at
12.5-12.95m
10/20/28
N=48

SPT

l==\vith thin bed dark red/brown fine limonite gravel

| clayey SILT with trace fine sand, dark brown/orange mottled
| light brown/orange. Very stiff, moist, low to medium plasticity,
_ |with trace limonite

at 13.2m, with very thin layer dark orange/brown limonite -
band at 20° 13.5
interbedded very thin to thin clayey SILT, orange mottled
light brown/grey. Hard, moist, medium plasticity beds with
very thin to thin silty CLAY, grey. Hard, moist, medium
plasticity

slightly clayey SILT with trace fine sand, dark orange mottled
[~ |light orange. Very stiff, moist, low plasticity

[~ |at 13.7m, with very thin bed hardened dark red/brown

[~ |limonite at 20°, with black mottles

™ fine sandy SILT with trace clay, light grey and black mottled
: light orange/brown. Dense, moist, no to low plasticity, with

_ trace manganese oxidation

e e e e e e e e e e e e e e e e e e e e B e e e e e e e e e e e e R e R e e A e A e R A R R R R
V50 ) R R ) R o9
|
>
P

90

SPT at
14.0-14.45m|
8/15/25
N=40

SPT

l==with orange streaks at 10°

67

— becoming orange streaked light orange/brown

~ with moderately thin bed with light grey silty CLAY mottles up
— to 10mm diameter intermixed :
[~ becoming black specked and light orange mottled light grey

SPT at
15.5-15.95m|
13/11/15
N=26

I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
s
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
e,
e,
I,
.

SPT

e 16.0

Fill Gravel Siltstone

e i ——
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | ... '-Sandstonel"I * * % | pytonic [+ ++
LTI Ry
water //;/’ T ':. Z 2 2 2 | No Core
"k

LANDER Checked: | Clay  [-"="—"—]Organic ﬁiiwumestone T T T,

geotechnical .
Driller: Pro-Drill Rig: Tractor RP Silt };5 Kii i i pumice [ EEEY i [F




Client : AUCKLAND RACING CLUB Machine Borehole No. MH04

Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 3 of 3
Vane Head:[Logged By:| Processor :| stgrt Date: 29.03.21
Job Number: J01706 1900 | RG RG Finish Date: 29.03.21
= o —
2| Borehole |-MN mE Ground R.L. 55 2o S| | 222 =5
%L tion: S @ £ > X NQE _§>'_
S| tocation: | pegcription:  Refer to site plan Orientation:  vertical 3 El=% 8|5 =8 a C25
S =T = SN 29 slg| E2w| S5
= g | &F o8 = 9| @ ST B
»n CORE DESCRIPTION 218 E DEFECTS o z e n - >0
."'_'-:"I_'-. f—
E e e
2 AL e
Sk 3 =i Il [P
< I ::::::: : E-.'. % 3
= R :_-' =
N : =i i
B : =
n : il
- g =yl
n ;i; . SPT at
- e = N 17.0-17.45m
~ becoming dark orange and light grey specked light :}{- . bl %) 711116
- orange/brown, with trace limonite e =l N=27
|_ irregularly interbedded thin beds of fine sandy SILT with minor}-z:-x= 179 E:-'
L clay, orange and light grey specked light orange. Medium Ty :__-'
L dense, moist, low plasticity, with laminated bands of silty - :__-'
- CLAY, light orange/brown. Very stiff, moist, medium plasticity |-z-x= :__-' o
— 5 18.0, = o
» Eat il
R Gt I -
» P E".-
slightly clayey SILT with minor fine sand, light orange/brown. [z jem 18.5] :'-'.
| Very stiff, moist, low plasticity 2w - ’ :'-'- SPT at
L at 18.6m, becoming light grey g = E 18.5-18.95m
B ES g " n 7/10/16
- EAag =K N-26
- [+ % 1= 19.0 =l
— becoming orange streaked light grey, with trace black organic [ & = I~ :"_-
- inclusions S ™
C BN =i
L wE = 5
- [ 195 =~ 3
N BN =i -
N BN =i
— becoming orange -:%:% — :-.':
[=becoming orange streaked light gre -] 20.0 -y
- g orang ght grey Exan ::.- SPT at
N ERS N =] = 20.0-20.45m|
[ R =k & 11/16/24
— becoming light grey, with occasional light orange streaks s :__-' N=40
- 722 J=20.5 =i
R g =i
o A :'-.-
B =i
o 2 - :::_.
- % = 21.0 =k 3
- EXy =1c; I I
- B2y =
N B =]
- R =x
- L 1=21.5 =
L o SPT at
- becoming black mottled and orange streaked light grey il 5 = 21.5-21.95m
5 o
- e ) 11/14/23
R RS N=37
[=EOB at 21.95m. Target Depth. == 22.0
= == 22.5
- = 23.0)
= = 23.5|
Jem 24.0! —r
Comments: Drilling Fluid:| Topsoil \:\:\\\ Sand | ... '-Sandstonel"I * * % | pytonic [+ ++
CCIC [ L
water Fill //;/’ Gravel .:'-.:"L'..:' Siltstone |72 2 2 2 | No Core
———— 1 L L
LAND Checked: | clay [-"-"—"—]Organic zii: Limestonef T
geotechnical - - RP HEHRK : O
Driller: Pro-Drill Rig: Tractor Silt 3 3 3 Pumice iy Volcanic be e
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project: ELLERSLIE RACECOUSE J01706 Figure MHO4
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PHOTO SUMMARY RG 29.03.21




Client : AUCKLAND RACING CLUB Machine Borehole No. MH05

Project Location : ELLERSLIE RACECOURSE, ELLERSLIE Sheet 1 of 2
Vane Head:[Logged By:| Processor :| gigrt Date: 07.04.21
Job Number: J01706 1900 RG RG Finish Date: 07.04.21
— ° —_
S| © ke [7) -
_C: Borehole |_LMN mE Ground R.L. g5l 2o & ~ g g% sz
®| Location: . ; A - g2 o8 5 © a2k
g - | Description: Refer to site plan Orientation:  vertical == g = 5’ %_ g a ° =25
3 els- 38 25 (g ESg| 55
=] o Q = =
»n CORE DESCRIPTION 218 E DEFECTS o z e n - >0
—
| TopsoIL A s
—
—
= |- clayey SILT, light grey, brown and orange streaked light / n c‘g
|&= |- orange/brown. Very stiff, moist, medium plasticity /- c |o
o = 0.5 2=
|- clayey SILT, orange and grey mottled dark brown. Very stiff, -
l==moist, medium plasticity, with minor fine gravel /-1_0
(0]
medium scoriaceous and basaltic GRAVEL, with brick -g
L clayey SILT with minor fine gravel, dark brown. Stiff, moist, /"’ = -
L low to medium plasticity L @
e /-1_5 g— COD
— — ~
orange brick 20
| clayey SILT, red and orange mottled dark grey/blue. Very stiff, L
— moist, medium plasticity /—
- /- 25
— B ™
- /_ 3]
= = 3.0
| silty CLAY, black and orange mottled light grey/blue, very stiff, f,-j/’ N
oist, high plasticity
L lat 3.2m, becoming light grey/blue and black mottled dark -
rey/black =3 5
— clayey SILT, red and light brown mottled dark brown. Stiff, —
[~ moist, medium plasticity, with minor fine to medium basaltic —
— gravel inclusions /‘
e /-4.0
» / n ™
- / » A
e ?-4.5
clayey SILT, orange mottled light grey/blue. Very stiff, moist, )
:lmedium plasticity, with minor fine gravel /"/ 5.0 S
- clayey SILT with tarce fine gravel, dark brown. Very stiff, -
— moist, low to medium plasticity with trace rootlets /_
= /- 5.5
N / N N
<
lslightly weathered, black, vesicular BASALT; Strong, infilled /"" = 6.0
L_with clayey SILT, brown. Stiff, moist, medium plasticity, with e
L-trace fibrous inclusions /_
= /- 6.5
- / C o
[ / N o
- /-
e = R n 0 . . O T T T
Comments: Drilling Fluid:| Topsoil \:"‘:\\\ Sand | .. '-Sandstonel"I * * % Ipytonic [+ ++
O A
water Fill //;/’ Gravel .:'-.:"L'..:' Siltstone |7 Z Z Z |No Core
———— 1 L 1
LAND Checked: | Clay [-"-="—"—]Organic zii: Limestonef T
geotechnical - RP P 3
Driller: Pro-Drill Rig: Tractor Silt L Pumice 4 Volcanic | : ::




Client : AUCKLAND RACING CLUB
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE

Machine Borehole No. MHO5

Sheet 2 of 2

N . Vane Head:|Logged By:| Processor :| gtart Date:  07.04.21
Job Number: J01706 1900 RG RG Finish Date: 07 04.21
= |38 =
©| Location: it . . . g ol @£ 5| 8 S8 23 E
s - | Description:  Refer to site plan Orientation: __vertical 5 g =3 Q o 3 g a PR
Z e sy 25 8| 2| ERE| &3
@ CORE DESCRIPTION | 8E DEFECTS G E7 & L | >
—
| silty CLAY, light grey streaked orange. Stiff, moist, medium ,«“"r/ » [
L plasticity /- E
[ . - [ ©
with 50mm diameter basaltic inclusion / 8.5 a
S L silty fine to medium SAND with minor clay, white speckled L ) |:
'ﬁ - dark grey. Medium dense, moist, no to low plasticity, with e N
£ |- minor white course sand sized inclusions e
o~ 200
o[ o o
a0 )} o EE]
A v
ol x:fx:f-
°r Fimos
28 wenel
®© |- Lt I
wi x"x:“_
5[ wresl
c
Sl= = 10.0
D - oM
c |- EE) . o
E B x:x = <
- - 10.5}
% | highly weathered, grey, fine SANDSTONE; Very weak to e
O L weak P o
B | with minor black carbonaceous inclusions L N
m |- .
S 1
-% | EOB at 11.0m. Target Depth. |
1| =
siF =
| =
2= = 11.5
g = =
m = -
fo]{ =
8 = =
Y| = 12.0
ol =
- =
= = 12.5
= = 13.0
= == 13.5
= = 14.0
- = 14.5
= = 15.0
= = 15.5|
- jem 16,0 —
Comments: Drilling Fluid:| Topsoil H:\:\\ Sand | - '-Sandstonel"I * * % | pytonic [+ ++
O A
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone |7 2 Z Z | No Core
- — = - ke T
!J-eeteNcth o Checked: [ Clay [-"="="—]Organic | ... ..;-yllimestone E T
: ’ ) . WO EE . 3 LRV R
Driller: Pro-Drill Rig: Tractor RP Silt ﬁ W Pumice PP Volcanic be e
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title: PHOTO SUMMARY RG 07.04.21




Client : AUCKLAND RACING CLUB
Project Location : ELLERSLIE RACECOURSE, ELLERSLIE

Job Number: J01706

Machine Borehole No.

Sheet 1

MHO06
of 6

1900

Vane Head:|Logged By:

RG

Processor :

RG

Start Date: 13.04.21
Finish Date: 13.04.21

Borehole |-MN mE

Ground R.L.

Location:

Description: Refer to site plan

Orientation:

vertical

Stratigraphy

CORE DESCRIPTION

Depth
(m)

DEFECTS

Groundwater/

Piezometer
Drilling Method

& Casing
Recovery (%)
RQD (%)

Sample and

Laboratory
Test Details

Vane Dial /
Sensitivity
& SPT

| TOPSOIL

Fill

| clayey SILT, brown. Hard, moist, medium plasticity, with fine
- gravel inclusions

clayey SILT with trace fine sand, orange mottled light

Ash

|_|grey/brown. Hard, moist, medium plasticity
L_|at 0.65m, with thin bed basaltic GRAVEL

[==clayey SILT, dark orange/brown. Very stiff, moist, low
[~ plasticity, with black fine gravel inclusions

R
:}::}::x:x: A \\ALegend

Auckland Volcanic Field Basalt

‘I:

]at 1.0m, becoming orange mottled orange/brown |

| slightly weathered, black, vesicular BASALT; Strong

lesbecoming less vesicular

l==with little to no vesicles

W

A

jem 8 0

B at 1.4-1.6m, 2JN, PL-UN, R4, 30°,
= 1.5 | LM, rootlets
B at 1.55m, 1JN, PL-UN, R4, 80°

at 1.7m, 1JN, PL-UN, R4, 85°, LM

= at 3.2m, 1JN, PL, R4, 0-10°, dark
brown SILT infill
— Chaotically fractured

B 1JN, PL, R4, 10-20°, LM

- 1JN, PL, R4, 80°, LM

— at 5.65m, 8JN, PL, R4, 10°, light
— brown SILT infill

B at 5.9-5.95m, 2JN, PL, R4, 90°,
= 6.0 | light brown SILT infill

= 1JN, PL, R4, 40-50°, LM

B 1JN, PL, R4, 30-40°

Open Barrel

Triple Tube

100 | 67 00| 72

73

100

100 | 64 1@

100
80

100
87

95

55

100
80

uTpP
uTtpP

uTpP

Comments:

LAND

Drilling Fluid:

water

Topsoil

\:‘\\\\\ Sand

".|Sandstone;

e

Plutonic |+ ++

Fill

Gravel

Siltstone

=
2

No Core

Checked:

geotechnical

Driller: Pro-Drill Rig: Tractor

RP

Clay

— — — —|Organic

. 1
Limestone

Silt

E.i- H W Pumice

Volcanic




Client :

Project Location :

AUCKLAND RACING CLUB

ELLERSLIE RACECOURSE, ELLERSLIE

Machine Borehole No. MH

06

Sheet 2 of 2

Vane Head:|Logged By:| Processor :| gtart Date:  13.04.21
Job Number: J01706 1900 RG RG Finish Date: 13.04.21
= ° —
2| Borehole LLMN mE Ground R.L. g8l o B | 222 = >
%L t . N‘O-J' E.E E‘ D\o NQE -E'S'_
S| Location: | pescription:  Refer to site plan Orientation: __vertical 3 =8 s(a| =25 a % =20
s 2l sz s Eql 3le| E8E| £3
@ CORE DESCRIPTION | 8E DEFECTS GolE7 & I8 | >9
—
ko) W
or o T 8
[y . - =]
ol Ry [ =
= N W | [}
8 REaRt _Q_
- v o ™= 8.5 . =
> |- with white quartz inclusion up to 60mm diameter e 1IN, PL, R4, 80-85 = S|l
o B 8 o
I REaRt
oI e [
S o [
2 - o -9.0
- W -
[ o |
n i 1JN, PL-UN, R4, 90°
L EOB at 9.5m. Target Depth. e
= = 10.0
= == 10.5|
= = 11.0
= = 11.5|
= = 12.0
= ™ 12.5|
= = 13.0
o = 13.5
= = 14.0
- = 14.5
= = 15.0
= == 15.5|
e jem 16,01 —T
Comments: Drilling Fluid:| Topsoil H:\:\\ Sand | - '-Sandstonel"I * * % | pytonic [+ ++
LT A
water Fill /‘/ Gravel .:'-.:"L'..:' Siltstone |7 2 Z Z | No Core
———— 1 1 1
LAND Checked: | clay [-"-"—"—]Organic :ii: Limestonef T
geotechnical - - RP L » W
Driller: Pro-Drill Rig: Tractor Silt Loz Pumice 44 Volcanic | NIVEVRY
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Client : AUCKLAND RACING CLUB Trial Pit No. TP 01
Project Location : RESIDENTIAL DEVELOPMENT Sheet 1 of 12
ELLERSLIE RACECOURSE Vane Head: [Logged By: | Processor : Date:
Job Number: J01706 1900 RG PL 06.05.21
»
> X E . S _ T 0
= Pit mN | m Ground R.L. . 3 s 5 o > 2 ;‘%
£ | Location: | pescription: Refer to site plan g < 3 ?, 5| 52 258
s 8 2| S| E5|2g| 2E8
= o 14 o] @
@ SOIL DESCRIPTION el |~ | of
[~
clayey SILT, orange and light grey mottled dark brown. Very stiff, moist, medium 7 |
plasticity, moderately sensitive, with trace rootlets |
—| at 0.3m, with minor fine gravel inculsions
-
o = 0.5
with trace medium to coarse basaltic gravel inculsions - 111/49 | 2.3
ﬁ&ﬂﬂ
BURIED TOPSOIL \_\‘; :\:&_ :\
T | clayey SILT with trace fine sand, orange/brown. Very stiff, moist, medium to low R R K AR
@] plasticity RN
< R
LI L e 5
M EE R UTP
EOTP at 1.6m. Target Depth. |
= 2.0
=25
= 3.0
= 3.5
=4.0
=4.5
==5.0
==5.5
=6.0

LAND

geotechnical

Comments:

groundwater inflow not

encountered

Excavator Used:

. P
L Sandstort_!_z_t

Topsoiw Sand Plutonic| , ,
Fill ‘,.-";fx"::-" Gravel :'_-:._:'_- Siltstone|€ 2 £ Z [ No Core
- — — T T T TT
Checked: Clay |~——~_—1 Organi¢wa wad LimestorAaiy
RG = » r
Silt w3 3 x| Pumicd Volcanic[+" ™" """




Client : AUCKLAND RACING CLUB Trial Pit No. TP 02
Project Location : RESIDENTIAL DEVELOPMENT Sheet 2 of 12
ELLERSLIE RACECOURSE Vane Head: |Logged By: | Processor : Date
Job Number: J01706 1900 RG RG 06.05.21
0
2 : mE R 5 _ - 0
é_ Pit mN | Ground R.L. o 8 £ 5o > g ;2
8| Location: | pescription: Refer to site plan o) < 3 0= | s2 053
2 =g = c Q § 3@ [
5 3 el 3| 82|75 §8°
@ SOIL DESCRIPTION S 1o~ @ 9of
[~
- clayey SILT with trace fine sand, orange and light grey mottled brown. Very stiff, moist, f/ |
T | low to medium plasticity, with wood, basaltic, gravel, pipe, asphalt and brick fragments |
up to 30mm diameter
= 0.5
/ uTtP
; ; ; I ; R
E glayey SILT, orange mottled light grey. Hard, moist, medium plasticity, with trace o =10 UTP
O | limonite Satealeale e ete 200/65 | 3.1
ﬂ at 1.1m, becoming moderately sensitive | i :
S| EOB at 1.1m. Target Depth. |
o »
%]
4 =1.5
= 2.0
= 2.5
= 3.0
= 3.5
=4.0
=4.5
==5.0
=5.5
=6.0
‘ Comments: ) Excavator Used: Topsoi“ Sand Sandstort_;_;_; Plutonic ttt
groundwater inflow not il ;,;:,.f' Gravel :_:q_:_ Siltstone Z Z Z | No Core
LANDE encountered oo A e
. Checked: Clay {=—_=_—1 Organi¢w wwu Limestor iy
geotechnical = » r
PL Silt [ 3 x| Pumicd Volcanic[~" """ ™




Client : AUCKLAND RACING CLUB Trial Pit No. TP 03
Project Location : RESIDENTIAL DEVELOPMENT Sheet 3 of 12
ELLERSLIE RACECOURSE Vane Head: [Logged By: | Processor : Date:
Job Number: J01706 1900 RG RG 06.05.21
»
> . 5 T 0
-§ Pit mN | mE Ground R.L. z g % = o > = ;g
£ | Location: | pescription: Refer to site plan 9 < 3 ?, s | 52 258
2 g S|z 58|°5| E53
=] o (] ©
» SOIL DESCRIPTION e la|” | of
TOPSOIL by
— | clayey SILT, orange, brown, grey and black mottled. Very stiff, moist, medium plasticity,y »
L | moderately sensitive, with asphalt, brick and basaltic fragments up to 150mm diameter | 132/52 | 2.5
= 0.5
becoming light grey, orange and black mottled dark brown B
= hé 1.0 UTP
% clayey SILT, orange mottled light grey. Hard, moist, medium plasticity b R ’
R
Wl e e ] — UTP
3:, [ H E E R uTP
8 EOB at 1.3m. Target depth. »
8 =1.5
& n
= 2.0
=25
= 3.0
= 3.5
=4.0
=4.5
==5.0
==5.5
=6.0
Comrgents: ] Excavator Used: Topsoim Sand | - Sandstort ; ; ; Plutonic[ ¥ T+
‘ roun ter in not L
gn(z;léun\;veareed ntiow no Fill fﬁ# Gravel :..' :-.' Ty :..' Siltstone 2 222 No Cord
- = — 4 ke kel T T T T
_!;-eeteNcthE:g Checked: Clay ‘_‘_;{_‘_ Organi¢-aww-ad Limestorfq -
PL Silt | 3 3 %| Pumicg Volcanic[=" ™ "




Client :

Project Location :

AUCKLAND RACING CLUB

RESIDENTIAL DEVELOPMENT
ELLERSLIE RACECOURSE

Trial Pit No.

Sheet 4

Logged By: | Processor :

Job Number: J01706 PL _
0
gl P mN | mE Ground R.L. - =12 5. > 2 3 i
S| Location: | pescription: Refer to site plan §, < g ?, 5 5 & %_E £
g 3 S| 3| s8|2s| 53
» SOIL DESCRIPTION e 16|~ | of
TOPSOIL _
—| clayey SILT, orange, brown and light grey mottled. Very stiff, moist, medium plasticity,
i | insensitive, with trace asphalt, concrete, gravel, scoria, brick, turf, plastic and wood
becoming dark grey/brown, with minor scoria inculsions
171/92 | 1.9
- - - - - 215+

w | clayey SILT with minor fine sand, orange mottled light grey. Hard, moist, lowto ~ F&a& A& A A A
[} : L . - . 215+
Ol | medium plasticity, with trace limonite |
w
Z:' EOTP at 1.4m. Target Depth.
>
a
n
w
14

LANDIEFII

geotechnic

Excavator Used:

: . L .
- Sandstort_!_z_t

Siltstone|g £ £ Z

Comments:
groundwater inflow not
encountered
Checked:
RG

Limestortr—r—1—r

Volcanic[=" """




EOTP at 1.2m. Target Depth.

Client : AUCKLAND RACING CLUB Trial Pit No. TP 05
Project Location : RESIDENTIAL DEVELOPMENT Sheet 5 of 12
ELLERSLIE RACECOURSE )
Logged By: | Processor : Date
Job Number: J01706 RG 06.05.21
0
= (0]
-C: Pit mN | mE Ground R.L. o £ g 5o > g ;2
£ | Location: | pescription: Refer to site plan g < 3 ?, 5| 52 25T
5 3 o) § %§ @ % § gé’
2 SOIL DESCRIPTION S 1o |~ | of
TOPSOIL \\“\N_
ﬁ\ Al
T | clayey SILT with trace fine sand, orange/brown. Hard, moist, low plasticity, with trace |7 7« 37 i =2 3
@l rootlets  ETER R R
R
R uTP
215+

LAND

geotechnical

Comments:

groundwater inflow not
encountered

Excavator Used:| 15 o Sandstort_;_;_; Plutonic[ ¥ T+
Fill Siltstone[? £ £ £ ] No Core
Checked: Clay Limestor :'1_:" : ':
PL Silt Volcanic[~" """ ™




Client : AUCKLAND RACING CLUB Trial Pit No. TP 06
Project Location : RESIDENTIAL DEVELOPMENT Sheet 6 of 12
ELLERSLIE RACECOURSE Vane Head: [Logged By: | Processor : Date:
Job Number: J01706 1900 RG PL 06.05.21
0
> X mE . S _ T 0
_é Plf.: . mN | Ground R.L. o 8 % 5o = = ;g
£ | Location: | pescription: Refer to site plan g < £ 85| =2 95®
g = c [Oar O G [S =
& ! gl 2| &&|%5| EE°
Z SOIL DESCRIPTION S 1o~ | OF
TOPSOIL R
—| clayey SILT with trace fine sand, brown. Very stiff, moist, low to medium plasticity, y |
.| sensitive, with trace fine gravel, with trace brick, concrete, scoria and wood, with old |
hydrant »
= 0.5
becoming sensitive, with plastic pipe, metal rod and rebar =1.0 132/28 | 4.7
% organic clayey SILT, orange mottled dark grey. Hard, moist, medium plasticity, with y »
% minor rootlets, with trace limonite //_ uTP
2‘ clayey SILT, orange mottled light grey. Very stiff, moist, medium plasticity, moderately fff;—ffg_
sensitive, with trace limonite e
(5 4 T 2.0
& R
- AR
< R R RN
>
& | EOTP at24m. T R 141755 | 26
“ﬁ at 2.4m. Target Depth. 25
o o
= 3.0
= 3.5
=4.0
=4.5
==5.0
==5.5
= 6.0
Comments: Excavator Used: Topsoiw Sand Sandstort ; ; ; Plutonic[ ¥ T+
‘ groundwater inflow not Fill ‘,.-";fx"::-" Gravel[ s  Siltstone 2 Z Z Z | No Cord
LAND encountered - IETTT s
. Checked: Clay |~~~ Organi¢w wwad Limestor
geotechnical RG = - =
Silt [ 3 3 3| Pumice Volcanic[~" """




5 clayey SILT with trace fine sand, orange mottled light grey. Very stiff, moist, medium %%f;—ff *
O| plasticity, with trace limonite b k] 50
Y 33 2
< T
2 R
%) SRR R R
u I
x b 3 3.5
I T
R
R
RN RN
LR E R
e 4.0
EOTP at 4.0m. Target Depth. ~
. & PR oy i »
4.5
=5.0
=5.5
=6.0

Client : AUCKLAND RACING CLUB Trial Pit No. TP 07
Project Location : RESIDENTIAL DEVELOPMENT Sheet 7 of 12
ELLERSLIE RACECOURSE Vane Head: [Logged By: | Processor : Date
Job Number: J01706 1900 RG PL 06.05.21
0
> X mE . S _ T 0
é‘ Plf.: mN | Ground R.L. o 8 % 5 o > = ;g
£ | Location: | pescription: Refer to site plan g < 3 % 5| 52 5w
i = c @ @ QT O
& k] 8§ 3| 88| %5| §8°
Z SOIL DESCRIPTION S 1o~ | OF
TOPSOIL \N [
—| clayey SILT with trace fine sand, orange, brown and light grey mottled. Very stiff, |
| moist, low to medium plasticity, with minor fine to coarse gravel, with wood, asphalt, |
concrete blocks, scoria, brick, metal wire
= 0.5
becoming grey mottled dark brown, with basaltic blocks, asbestos, glass o
— UTP
=1.0
becoming very stiff, moderately sensitive _-1'5 123/34 | 3.6
with concrete piles and metal wires B
= 2.0
=2.5

LAND

geotechnic

Comments:
groundwater inflow not
encountered

) A -
Excavator Used: TopsoiN Sand L Sandstort ey Plutonic t t t
Fill fﬂf Gravel[ =" "] Siltstone 2 2 2 2 | No Corel
- — — T T T TT
Checked: Clay |~~~ Organi¢w www Limestorrlrip
RG = 3 r
Silt  [x x x x| Pumice Volcanic[- ™ ™'




Client : AUCKLAND RACING CLUB Trial Pit No. TP 08
Project Location : RESIDENTIAL DEVELOPMENT Sheet 8 of 12
ELLERSLIE RACECOURSE Vane Head: |Logged By: | Processor : Date:
JOb Number: J01706 1750 PL PL 06.06.21
0
> . mE . b _ T 0
-é Pit . mN | Ground R.L. z 8 % 5o > c ;-ﬂ
£ | Location: | pescription: Refer to site plan g = 2 % 5| 52 258
s 8 25| gg|ag| Et8
= <] 14 o] ]
» SOIL DESCRIPTION e 16|~ | of
TOPSOIL, with trace boulders ﬁ\\b‘a\b-
= | silty CLAY, orange streaked light grey. Very stiff, moist, high plasticity, moderately -“'r/" ~
| sensitive, with fabric inculsions —
— 162/54 3.0
/ = 0.5
o
clayey SILT, dark grey. Very stiff, moist, low plasticity W i
clayey SILT, black mottled orange/brown. Very stiff, moist, low plasticity, sensitive, with 7 -1.0 13131 | 4.2
trace fine to medium gravel /_ . .
s
5 silty CLAY, orange streaked light grey/white. Very stiff, moist, medium to high plasticity E. : : : : : :_
1 N [
1 D D A e A . -
< Elutintont ittt B
8 |[ELRE LT LY. . 2.0
fﬁ EOTP at 2.0m. Target Depth. B
w
m -

LANDER

geotechnical

Comments:
groundwater inflow at :

Excavator Used:

Topsoi

Sand

E Sandstort_;_;_;

Fill

Gravel

Plutonic

Siltstone|g £ £ Z

No Cor¢

Checked:
RG

Clay

Organi

Limestortr—r—1—r

Silt

Pumicsg

Volcanic[=" """




Client : AUCKLAND RACING CLUB Trial Pit No. TP 09
Project Location : RESIDENTIAL DEVELOPMENT Sheet 9 of 12
ELLERSLIE RACECOURSE Vane Head: [Logged By: | Processor : Date
Job Number: Jo1706 1750 PL PL 07.05.21
»
> X mE . S _ T 0
é_ Pit . mN | Ground R.L. z B % 5o > g ;g
£ | Location: | pescription: Refer to site plan g < 3 % 5| 52 25T
S 8 25| gg|ag| Et8
= o x @ T Q
» SOIL DESCRIPTION el |~ | of
clayey SILT, dark brown. Stiff, moist, low plasticity, moderately sensitive, with trace __/,r"'f n
fine to medium gravel, with trace concrete, boulders, golf balls, with trace inclusions of n
silty CLAY, light grey streaked orange n
= 0.5
=1.0 89/35 | 2.5
becoming grey/blue, with trace coarse sand to fine gravel sized scoria inculsions -
=1.5 54/23 | 2.3
= 2.0
/,4- 25
silty CLAY, orange streaked light grey/blue. Very stiff, moist, medium to high plasticity W_
clayey SILT, dark brown/blue. Very stiff, moist, low plasticity, with trace fine gravel 7 |
/ =
= 3.5
L sity CLAY ki Very stiff, moi i i ici "'“'“'”""//"?’:’-4-0
o y , orange streaked grey. Very stiff, moist, medium to high plasticity =~ |5 = === N
8 _______
4 e e Brcln Ny, I
% _______
O EOTP at 4.4m. Target Depth.
@ 4.5
i »
==5.0
==5.5
(1 : = 6.0
Comments: Excavator Used: Topsoi\m‘x:\“:\fh Sand Sandstort ; ; ; Plutonic[ ¥ T+
groundwater inflow not : Gr Eaihithicy B
avell = o = " 2222
encountered Fill _,-::.:':f_ Vi EHELERE Siltstone e No Cor¢l
Checked: Clay |=—_—_~] Organi¢wwwu Limestorrlr iyl
= 3 =
RG Silt [ 3 3 3| Pumice Volcanic[~" "™~ "




Client : AUCKLAND RACING CLUB Trial Pit No. TP 10
Project Location : EEEéI%E':EAll?_ADEVELO;MENT Sheet 10 of 12
S CECOURSE Vane Head: [Logged By: | Processor : Date
Job Number: J01706 1750 PL RG 07.05.21
»
> X mE . S _ T 0
_§ Plf.: . mN | Ground R.L. o 8 % 5o = = ;\2
£ | Location: | pescription: Refer to site plan g < 3 % 5| 52 25T
B ks S| 3| &8|°8| £ga
Z SOIL DESCRIPTION S 1o~ | OF
—| slightly clayey SILT, dark brown. Very stiff, moist, low to no plasticity, with some __{,-""r N
| coarse gravel inclusions |
with trace red coarse sand B
= 0.5
silty CLAY, orange streaked light grey. Very stiff, moist, medium plasticity, moderately y -1 11
sensitive, with trace boulders, with trace rubbish | 0 6/54 | 2.1
//; uTP
slightly clayey SILT, dark brown. Hard, dry, no plasticity 7
/-1.5
silty CLAY, orange streaked white. Very stiff, moist, medium plasticity / % N
clayey SILT, dark brown. Very stiff, moist, low plasticity %_ 2.0
k| clayey SILT, orange/brown. Very stiff, moist, low plasticity e
O . . HE R RN
| becoming light grey streaked orange L 3 H K K He= 2.5
2 R o
2 R RN
a R RN
4 P
o
[ EOTP at 2.9m. Target depth. 0
= 3.5
= 4.0
4.5
=5.0
=5.5
=6.0
Comments: Excavator Used: Topsoiw Sand o Sandstort_;_;_; Plutonic[ ¥ T+
groundwater inflow not il f»‘:;;’_,, Gravel :-__:._:-__ Siltstonel 2 Z Z | No Cord
LAND encountered Chocked - IETTT s
: [ — H 111
b elaenieal Clay = A Organi ke Limestorr iy
PL Silt |3 % % 3| Pumicg Volcanic[+ ™=




Client : AUCKLAND RACING CLUB Trial Pit No. TP 11
Project Location : RESIDENTIAL DEVELOPMENT Sheet 11 of 12
ELLERSLIE RACECOURSE Vane Head: |Logged By: | Processor : Date:
Job Number: J01706 1900 RG PL 06.05.21
0
> . mE . b _ T 0
-§ Pit mN | Ground R.L. z 8 % 5o > c ;-ﬂ
£ | Location: | pescription: Refer to site plan o) = 3 35| 52 25w
£ g gl 5| 88|22 £t8
= <] 14 o] ]
» SOIL DESCRIPTION e 16|~ | of
TOPSOIL N_
[~
| clayey SILT with trace fine sand, orange and light grey mottled dark brown. Very stiff, y |
| moist, medium plasticity, moderately sensitive, with minor fine gravel inculsions, with |
concrete, brick and glass fragments
= 0.5
/// K
169/46 | 3.7
5 silty CLAY, orange mottled light grey. Very stiff, moist, medium plasticity, moderately [ 5 % _%_%_% 1
Q| sensitive, with trace limonite e e
- E%%%%rs =1.0
g———— Qb ====== 151/43 | 3.5
8 EOTP at 1.1m. Target Depth. |
) n
w
m =
=1.5
= 2.0
=25
= 3.0
= 3.5
=4.0
=4.5
==5.0
=5.5
= 6.0
‘ Comments: ) Excavator Used: Topsoiw Sand Sandstort_;_;_; Plutonic ttt
groundwater inflow not il ﬁﬁ, Gravel :-__:._:-__ SiltstoneE Z Z 2 | No Core
LAND encountered - IETTT s
: Checked: Clay [=—_~_~1 Organi¢-w asw & Limestor iy
geotechnical RG = - =
Silt |3 3 % x| Pumicq Volcanic[~" """




Client : AUCKLAND RACING CLUB Trial Pit No. TP 12
Project Location : RESIDENTIAL DEVELOPMENT Sheet 12 of 12
ELLERSLIE RACECOURSE Vane Head: [Logged By: | Processor : Date:
Job Number: Jo1706 1900 RG RG 06.05.21
»
2 : mE — 9] _ T 0
£ Pit mN | Ground R.L. o B 2 3o > < ;'ﬁ
£ | Location: | pescription: Refer to site plan g S g .- 52 288
s g 2| S| 88|ag| Et8
2 o o Q © Q
Z SOIL DESCRIPTION S 1o~ | OF
TOPSOIL \H\“-
x| clayey SILT with trace fine sand, orange/brown. Very stiff, moist, low to medium e v T Y M 108/46 | 2.4
2 plasticity, moderately sensitive, with trace rootlets R ’
A 08
R R RN
R o
R RN
AR RN
at 1.0m, becoming sensitive >§}i&>§}1}3 1.0 141/31 | 4.6
EOTP at 1.0m. Target Depth. -
=1.5
= 2.0
= 2.5
= 3.0
= 3.5
= 4.0
4.5
=5.0
=5.5
=6.0
Comments: Excavator Used: TopsoiN Sand Sandstort_;_;_; Plutonic[ ¥ T+
‘ groundwater inflow not il ;’fff Gravel :-__:q_:-__ siltstonel Z 2 2 | No Core
LAND encountered - IETTT s
_ Checked: Clay |=_—_—_—J Organi¢w wawud Limestorrrr
geotechnical PL = » r
Silt [ 3 3 3| Pumice Volcanic[~" ™"




GGEOTECHNICS

Our Ref: 1009521.1145.0.0/Rep1
Customer Ref: J01706
23 April 2021
Lander Geotechnical Consultants Limited
Level 3, 3 Osterley way
Manukau
Auckland 2104

Attention: Rosie Garrill

Dear Rosie
Ellerslie Racecourse

Laboratory Test Report

The samples we collected from the above mentioned site have been tested according to your
instructions and the results are included in this report. Results apply only to the sample(s) tested.

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

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

This report may be reproduced only in full.

Samples not destroyed during testing will be retained for one month from the date of this report
before being discarded. If we can be of any further assistance, feel free to get in touch. Contact
details are provided at the bottom of this page.

GEOTECHNICS LTD

Report prepared by: Authorised for Geotechnics by:

Corey Papu-Gread
Project Director

Kl O] .
All tests reported herein
have been performed in

I A“ accordance with the

= laboratory's scope of
o accreditation

Ryan Milligan
Project Manager

Approved Signatory
22-Apr-21
t:\geotechnicsgroup\projects\1009521\1009521.1145\workingmaterial\20210422.ellerslie racecourse .tywa.docx

15¢ Amber Crescent, Judea, Tauranga | PO Box 317, Tauranga 3140
p +64 7 571 0280 | tauranga@geotechnics.co.nz | www.geotechnics.co.nz

Our Ref: 1009521.1145.0.0/Repl

lof7



15C Amber Crescent 20f7
Judea Geotechnics Project Number 1009521.1145.0.0
Tauranga 3110 QESTLab Work Order ID W21TG-0052
New Zealand Customer Project ID J01706
GEOTECHNICS
p +64 7 571 0280
Determination of Liquid & Plastic Limit, Plasticity Index - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS
LOCATION Description Ellerslie Racecourse
Data N/A
SAMPLE Geotechnics ID $21TG000098
Reference HAO05 Top Depth 0.5m
Sampled By Others, Tested As Received Bottom Depth 1.0m
Description Clayey SILT with some sand, trace rootlets; brown. Moist, very high plasticity.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 75
Plastic Limit 29
Plasticity Index 46
Plasticity Chart - BS 5930:1999
80
A Line
20 B Line
CE;
60 -
cv
50 A
g X
x
[
el
£ 40
Z CH
2 ME
3
& 30 Soil Type
M - Silt
MV C-Clay
Cl S - Sand
20 A
MH Plasticity
CcL L - Low
10 | | - Intermediate
SR Ml H - High
V - Very High
ML
SC E - Extremely High
0 . . . . ! . ! . ! . . .
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Liquid Limit (LL)
TEST REMARKS
* The material used for testing was natural, fraction passing a 425um sieve. e This test result is IANZ accredited.Date tested 20/04/2021
Approved Signatory Ryan Milligan
Date 23/04/2021

GEOTECHNICS LTD

. f
NZS 4402 - Tests 2.2,2.3,2.4 (4 Point) Atterberg Our Ref 1009521114500/Rep1 o oS

Version 4.0 - 19 July 2019



15C Amber Crescent

3of7

Judea Geotechnics Project Number 1009521.1145.0.0
Tauranga 3110 QESTLab Work Order ID W21TG-0052
New Zealand i
GEOTECHNICS Customer Project ID J01706
p +64 7 571 0280
Determination of the Linear Shrinkage - NZS 4402:1986 Test 2.6
TEST DETAILS
LOCATION Description Ellerslie Racecourse
Data N/A
SAMPLE Geotechnics ID $21TG000098
Reference HAO05 Top Depth 0.5m
Sampled By Others, Tested As Received Bottom Depth 1.0m
Description Clayey SILT with some sand, trace rootlets; brown. Moist, very high plasticity.
SPECIMEN Reference Depth
Description
Linear Shrinkage 19%
TEST REMARKS

Approved Signatory Ryan Milligan

Date

23/04/2021

o This test result is IANZ accredited.Date tested 21/04/2021

GEOTECHNICS LTD
NZS 4402 - Test 2.6 Linear Shrinkage

Our Ref: 1009521.1145.0.0/Repl

Page 1 of 1
Version 4.0 - 19 July 2019



40f7
Tauranga
15C Amber Crescent
Judea
Tauranga 3110
New Zealand

GEOTECHNICS p +64 7 571 0280

Report No: MAT:S21TG000098

Material Test Report

Customer: Lander Geotechnical

Address: Level 3, 3 Osterley Way
Manukau, 2104

Project: Ellerslie Racecourse
Project No.: 1009521.1145.0.0
Customer Reference No.: J01706
Report Authorised By : rwm 23/04/2021

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

Sample Details

Location Ellerslie Racecourse

Geotechnics ID S21TG000098

Sample Reference HAO05

Sample Description  Clayey SILT with some sand, trace rootlets;
brown. Moist, very high plasticity.

Sample Depth 0.5m

Bottom Depth 1.0m

Test Results

Description Method Result Limits

Moisture Content [NZS 4402:1986 Test 2.1]

Moisture Content (%) 32.5

Date Tested 19/04/2021
Comments

This test result is IANZ accredited.

If samples have been taken, and were not destroyed during testing, they will be retained for one month from the date of this report before being discarded.
Form No: 18909, Report No: MAT:S21TG000098 © 2000-2018 QESTLab by SpectraQEST.com

Our Ref: 1009521.1145.0.0/Repl

Page 1 of 1



15C Amber Crescent 50f7
Judea Geotechnics Project Number 1009521.1145.0.0
Tauranga 3110 QESTLab Work Order ID W21TG-0052
New Zealand Customer Project ID J01706
GEOTECHNICS
p +64 7 571 0280
Determination of Liquid & Plastic Limit, Plasticity Index - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS
LOCATION Description Ellerslie Racecourse
Data N/A
SAMPLE Geotechnics ID $21TG000099
Reference HAO02 Top Depth 0.5m
Sampled By Others, Tested As Received Bottom Depth 1.0m
Description silty CLAY, trace rootlets and trace gravel; orange brown mixed light brown. Moist, extremely high
plasticity.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 109
Plastic Limit 38
Plasticity Index 71
Plasticity Chart - BS 5930:1999
80
A Line
B Li
70 | X ine
CE;
60 -
cv
50 A
g
x
[
el
£ 40
Z CH
2 ME
3
& 30 Soil Type
M - Silt
Mv C-Clay
Cl S-Sand
20 A
MH Plasticity
CcL L - Low
10 1 | - Intermediate
SR Ml H - High
V - Very High
ML
SC E - Extremely High
0 . . . . ! . ! . ! . . .
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Liquid Limit (LL)
TEST REMARKS
* The material used for testing was natural, fraction passing a 425um sieve. e This test result is IANZ accredited.Date tested 20/04/2021
Approved Signatory Ryan Milligan
Date 23/04/2021

GEOTECHNICS LTD

. f
NZS 4402 - Tests 2.2,2.3,2.4 (4 Point) Atterberg Our Ref 1009521114500/Rep1 o oS

Version 4.0 - 19 July 2019



15C Amber Crescent

6 of 7

Judea Geotechnics Project Number 1009521.1145.0.0
Tauranga 3110 QESTLab Work Order ID W21TG-0052
New Zealand i
GEOTECHNICS Customer Project ID J01706
p +64 7 571 0280
Determination of the Linear Shrinkage - NZS 4402:1986 Test 2.6
TEST DETAILS
LOCATION Description Ellerslie Racecourse
Data N/A
SAMPLE Geotechnics ID $21TG000099
Reference HA02 Top Depth 0.5m
Sampled By Others, Tested As Received Bottom Depth 1.0m
Description silty CLAY, trace rootlets and trace gravel; orange brown mixed light brown. Moist, extremely high
plasticity.
SPECIMEN Reference Depth
Description
Linear Shrinkage 22%
TEST REMARKS

Approved Signatory Ryan Milligan

Date

23/04/2021

o This test result is IANZ accredited.Date tested 21/04/2021

GEOTECHNICS LTD
NZS 4402 - Test 2.6 Linear Shrinkage
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GEOTECHNICS p +64 7 571 0280

Report No: MAT:S21TG000099

Material Test Report

Customer: Lander Geotechnical

Address: Level 3, 3 Osterley Way
Manukau, 2104

Project: Ellerslie Racecourse
Project No.: 1009521.1145.0.0
Customer Reference No.: J01706
Report Authorised By : rwm 23/04/2021

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

Sample Details

Location Ellerslie Racecourse

Geotechnics ID S21TG000099

Sample Reference HA02

Sample Description silty CLAY, trace rootlets and trace gravel; orange brown
mixed light brown. Moist, extremely high plasticity.

Sample Depth 0.5m

Bottom Depth 1.0m

Test Results

Description Method Result Limits

Moisture Content [NZS 4402:1986 Test 2.1]

Moisture Content (%) 31.4

Date Tested 19/04/2021
Comments

This test result is IANZ accredited.

If samples have been taken, and were not destroyed during testing, they will be retained for one month from the date of this report before being discarded.
Form No: 18909, Report No: MAT:S21TG000099 © 2000-2018 QESTLab by SpectraQEST.com

Our Ref: 1009521.1145.0.0/Repl
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1.0

2.0

INTRODUCTION

Harrison Grierson Consultants Limited (HGCL) has undertaken a geotechnical
investigation in April 2008 at the Ellerslie Racecourse, in Ellerslie, for the
purpose of proposed upgrades.

The geotechnical investigation was requested by Optimax Advisory Ltd, on
behalf of Auckland Racing Club.

The investigation was undertaken in order to assess the subsurface conditions
and to identify potential geotechnical issues for the two areas of interest within
the racecourse compound. These areas are shown on an overall concept plan
prepared by Boffa Miskell Limited, referenced 02296A-029 and dated November

2004.

The investigation by HGCL comprised drilling of machine and hand augered
boreholes. This was followed by assessment of the results from a geotechnical
perspective for the purpose of resource consent.

This report presents the results of a geotechnical investigation and assessment
undertaken.

SITE DESCRIPTION

The two areas under this investigation are under one title, namely Lot 2, DP
200256. The areas described as Area 2 and Area 5 as shown in Figure 1 below.

Figure 1: Site Location Plan (Map reproduced from Google Earth)

HARRISON GRIERSON CONSULTANTS LIMITED Page 1
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P Ellerslie Racecourse ~ Geotechnical Investigation and Assessment Reference 1015-126669-01
-t 2.1 AREA 2
L Area 2 is in the proximity of Ellerslie Convention Centre and is on a relatively flat
Pgy ground that slopes slightly towards the north-northwest. The ground is
;. ) generally covered in well-kept grass with a single large tree approximately 20m
. in height, located at the western end of the area.
{ For Area 2 the drainage channels are present with cesspits and roading drainage
along the carriageway.
-
P Power poles were observed through the middle of the site as well as an electrical
. junction box. An old aerial photo of the site indicates a building was present in
i the area nearest to the existing Ellerslie Convention Centre.
2.2 AREA S5
;_ Area 5 is located to the east of the racecourse near Ladies Mile road. The site is
’_* on sloping ground. The ground slopes moderately downwards {at approximately
r - 12°) to the southwest towards an existing stormwater retention pond and to the
T west towards the racecourse.
-
Area 5 is also covered in well-kept grass with medium to large sized shrubs
' surrounding most of the boundary. A strand of medium sized trees up to 15m
~ tall is located near the stormwater retention pond.
| : There were no visible drainage channels present onsite within Area 5. However,
=~ due to the relatively steep topography of the site, it is logical to assume that
‘ most of the surface water will flow towards the stormwater retention pond at the
o bottom of the slope. At least two inlet pipes were observed within the pond.
3.0 PROPOSED DEVELOPMENT
L No detailed information of the proposed development was available at the time
. of writing. However, we understand that the future development, in concept,
P would comprise the following:
i_
P‘-_" . Area 2: A multi story building with possible underground {basement) level.
' . Area 5: Earthworks resulting in a cut to fill platform. The cut will require
— more than 2.5m high permanent retaining walls.
Il .-
: 4.0 GEOLOGY
-
ot In assessing the geology of the site we have referred to the following geological
map:
-

HARRISON GRIERSON CONSULTANTS LIMITED Page 2
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5.0

* Edbrooke, SW (Compiler) 2001: Geology of the Auckland Area, Institute
of Geological and Nuclear Sciences (IGNS), 1:250,000 Geological Map 3,
Lower Hutt, New Zealand, IGNS Ltd.

According to the geological map:

. Area 2 is located within an area underlain by soils and rocks of the
Auckland Volcanic Field.

. Area 5 is located within an area underlain by residual soils and rocks of the
East Coast Bays Formation as well as alluvial soils of the Puketoka
Formation in the low laying area.

The Auckland Volcanic Field belongs to the Kerikeri Volcanic Group. This in turn
has three sub groups that are lava, scoria and pyroclastics, which are all of the
late Pleistocene to the Holocene age.

The East Coast Bays Formation belongs to the Waltemata Group of the Early
Miocene age. These rocks are an alternating sequence of sandstones and
mudstones (flysch deposits) interpreted as a turbidite/inter-turbidite sequence.
These rocks are generally very weak to weak, greenish grey or grey when fresh
and weathered to light brown or brown soils comprising silts, clays and sand
mixtures. The sandstones are often graded, laminated or the bedding is
convoluted. These rocks weather to form residual clays and silts up to 10m
thick.

The Puketoka Formation belongs to the Tauranga Group of the Pliocene age.
These soils are described as undifferentiated, mainly pumicecus deposits,
consisting of bedded mud to gravel sized rhyolite pumice clasts and weathered
rock fragments. Minor beds comprise pumicite, organic rich clay and peat.

FIELDWORK

The fieldwork phase of the geotechnicai investigation was carried out in April
2008. It comprised of a site walkover assessment, slope measurement and
drilling of five machine boreholes and three hand augered boreholes together
with Scala Penetrometer testing from the base of some of the hand augered
boreholes.

An approximate exploratory test location plan can be found on the HGCL
drawing No. 126669-GEQ1 attached. The materials encountered in the
boreholes are summarised on the borelogs attached in Appendix 1.

Machine boreholes MB0O1 and MB02, together with hand auger boreholes HAL to
HA3 inclusive, were drilled within Area 5. Machine boreholes MB03 to MBO06
inclusive, were drilled within Area 2.

HARRISON GRIERSON CONSULTANTS LIMITED Page 3
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6.0

6.1.1

6.1.2

The fieldwork was carried out under the direction of @ Geotechnical Engineering
Technician, who nominated sampling and testing depths, and logged the
recovered subsurface conditions. The descriptions of the boreholes were logged
in accordance with the New Zealand Geotechnical Society {NZGS) Guidelines for
Scil and Rock Descriptions.

The machine drilled exploratory boreholes were advanced using rotary auger
techniques, with in-situ testing by Standard Penetration Test (SPT) in MB01 and
MB02 only. Due to the basalt encountered in MB03 to MB05, no SPT testing was
carried out in the boreholes. The drilling in these boreholes was by wash drilling
in the soils and HQ triple tube coring in the rock.

The hand augered boreholes were to be drilled to a target depth of 5.0m below
ground level (bgl), where practicable, with in-situ shear vane tests made on
undisturbed cohesive soils at nominal intervals of 0.5m. The shear vane values
obtained from in-situ testing are shown on the attached exploratory borehole
logs in Appendix 1.

SUBSURFACE CONDITIONS

The natural soils encountered at the site were consistent with the published
geology. The horehole data are depicted on the attached geotechnical cross
section A-A’, which is established along Area 2, and B-B’ and C-C’, which are
established across Area 5. The following is a summary of the materials
encountered at each area:

Area 2
. The site is underlain with about 0.2m thickness of topsoil.

. The natural soils underlying the topsoil comprise silts, which are possibly
volcanic ash deposits interbeded with alluvial soils.

- Basalt rock was encountered at depths varying from 3.0 to 6.0m bgl. A
thin layer of basalt was encountered at approximately 1.5m bgl in MB04,
which is located at the south-eastern end of Area 2. This layer could be a
boulder. The depth of the basalt appears to be greater near the south-
eastern end of Area 2. The Rock Quality Designation (RQD) of the cores
recovered in all the three boreholes, ranged from 30 to 60%.

Area 5

Topsoil was encountered in all the boreholes drilled within this area. The
following is a summary of the subsurface conditions encountered within the area
at the top and the toe of the hill.

HARRISON GRIERSON CONSULTANTS LIMITED
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Top of the Hill

Boreholes MBO1 and HA3 were drilled on top of the hill. Additional hand auger
boreholes were drilled at the target location of HA3 (HA3A, B and C).

The subsurface conditions encountered in MB01, which was drilled in this area
comprised the following:

. A thin mantle of volcanic silts to approximately 1.0m bgl.

. Residual soils of the East Coast Bays formation were encountered
underlying the volcanic deposit to approximately 9.7m bgl. The material
consisted of generally firm to stiff silt to approximately 7.3m bgl. The SPT
N values ranged from 4blows/300mm penetration at 3.0m bgl to 12
blows/300mm penetration at 6.0m bgl. The sil{s are underlain by medium
dense to dense sand to approximately 9.7m bgl. The SPT N values
measured in the sand at 7.5m and 9.0m bgl were 23 and 30blows/300mm
respectively.

. The bedrock, comprising siltstone and sandstone, was encountered at
9.7m bgl. The SPT N values measured ranged from 44 to greater than 50
blows/300mm. The RQD was low in the upper siltstone, increasing to
approximately 60% in the underlying sandstone at 11.7m bagl.

Several attempts were made to drill deeper than 1.5m bg!l in the area near the
western boundary of Area 5 (HA3A, B and C). Drilling was difficult at 1.5m bgl
in these boreholes and testing by shear vane was not possible due to the hard
consistency of the soils at that depth. However, Scala Penetrometer testing was
successful in the two boreholes (HA3A and B) where it was possible to probe to
up to 3.5m bgl. The Scala Penetrometer test results indicate a weak zone
between 2.0 and 2.5m bgl where the soils are inferred to be generally soft to
firm (1-2 blows/50mm penetration).

Toe of the Hill

Machine borehole MB02 was drilled at the toe of the hill near the existing pond.
Hand auger borehole HA2 was drilled near the western boundary of Area 5,
while HA1 was drilled near the eastern boundary of Area 5. The following is a
summary of the materials encountered in these boreholes.

. Fill was encountered in HA1 and HAZ to depths of 0.4m and 0.8m
respectively. The fill comprised of clayey silt, with quantities of fine to
medium grained sub angular scoriaceous gravels in HA1 and some fine to
course grained gravels in HAZ. Shear vane testing was not conducted in
the fill due to the presence of the gravels.

. The results of Scala Penetrometer testing carried out in HA1l indicate
increase in the soils stiffness with depth. The Scaia values were 2

HARRISON GRIERSON CONSULTANTS LIMITED ' Page 5
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6.1.3

7.0

blows/50mm penetration at 5.15m bg! increasing to 16 blows/50mm at
5.85m bgl.

- The results of Scala Penetrometer testing carried out in HAZ2 indicate a
weak zone between 1.35 and 2.25m bgl where the soils are inferred to be
generally firm (2-3 blows/50mm).

. Alluvial soils of the Puketoka Formation were encountered in MB02 and
HA1l overlying residual soils of East Coast Bays Formation soils. The
alluvial soils comprised interbeded silts, clays and sands. Trace organic
inclusions were encountered in HA1l at 2.4m until 3.2m. The measured
undrained shear strength in the alluvial soils ranged from 82kPa to 200kPa
(inferred due to the difficulty in soil penetration by the shear vane),
indicating a firm to hard consistency.

. East Coast Bays Formation soils were encountered in MB0O2 and HAI1
underlying the above-mentioned alluvial soils. These soils comprised a
thin mantle of stiff to very stiff silts and clays (shear strength from 148kPa
to 200kPa) overlying sandstone. The SPT N values measured ranged from
36 to greater than 50 blows/300mm. The RQD was 0% in the upper
layers of the sandstone, increasing o approximately 67% at 4.5m bgl.

Groundwater

In Area 2, water level was measured at depths varying from 1.1m in borehole
MBO5 to 3.8m in borehole MB04.

In Area 5, water level was measured at approximately 1.8m bgl in borehole
MB01, which is located uphill, and at 0.9m bg! in borehcle MB02, which is
located near the toe of the hill.

Groundwater was not encountered in any of the hand augered boreholes.

It should be noted that the water levels encountered in the machine boreholes
have probably been influenced by the water used during drilling. Although care
should be taken in the use of the groundwater levels, it would be reasonable to
consider shallow water levels in Area 2 and the toe of hill in Area 5 (near the
pond).

It should also be noted, however, that groundwater levels and flows are
transient, and are affected by such factors as soil and rock permeability,
integrity of buried services and preceding climatic conditions.

GEOTECHNICAL ASSESSMENT

The site geotechnical conditions were assessed based on the results of the
investigation and with the reference to the concepts of the proposed
developments.

HARRISON GRIERSON CONSUELTANTS LIMITED Page §
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&_;__ The following is a summary of the main gectechnical issues assessed together
- with the appropriate design and construction considerations assessed for each
r

o 7.1  AREA2

— This area is suitable for the proposed development in general. The geotechnical
issues are mainly related to the basalt encountered at varying depths and the

! possible presence of groundwater at shallow depth. The following are the
f"f' geotechnical considerations required for the design and construction of the
N foundations and the basement.

r- For most of the area, basalt rock appears to be at 3 metres depth bgl. It
LT would therefore seem to be convenient to found the building basement on
S or in the basalt layer. Towards the eastern end, the basalt appears to
b drop to 6 metres bgl, so in that area, short bored piles may be reguired,

m- socketed into the basalt for improved lateral resistance. [Alternatively,
= undercut to the basalt layer and backfill to floor level with compacted
I .

P hardfill]. Once a firm building footprint is decided, it would be prudent to

- wash drill at specific points to more precisely locate the top of the basalt
F layer.

) Permanent ground retention systems, such as concrete block or pre-cast
FM concrete panel walls, will be reguired for the basement excavation.
'1' : Drainage measures behind the walls will aiso be required.

- .

S Temporary retention may also be required if a steep cut angle was
selected. Otherwise a battered slope at 1v:ih ratio will likely be

= acceptable in the short term.

B If the actual groundwater level is higher than the excavation depth, then

=~ considerations should be given during the design stage to avoid the

i k potential of groundwater drawdown during construction. Significant

a groundwater drawdown could cause settlement in the areas surrounding
L the excavation. However, this risk can be minimised if careful planning
b and construction was undertaken using measures such as groundwater
o~ recharge wells or trenches.
| _

L Detailed geotechnical assessment will be required te establish the design
~ parameters for the basement walis and the foundations in accordance with
J o the current legislations (The New Zealand Building Code and the

] Australian/ New Zealand Standards 1170). Verification of the groundwater
f"}_ level by simplified methods such as test pitting or hand auger drilling
' during the detailed design stage is recommended.

r_ ' Due to the fractured nature of the basalt encountered ripping the basalt
o with the standard rock breaking equipment is assessed as feasible.
-
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7.2 AREA 5

Area 5 is suitable for the proposed development in general. The geotechnical
- issues are mainly related to the thickness of the residual and alluvial soils
encountered, as well as the possible presence of groundwater at shallow depth.
The following are the geotechnical considerations required for the design and
. construction of the foundations and retaining walls.

An embedded pile retaining wall (semi-contiguous) will likely to he the
oplimum option in terms of stability and cost for the proposed cut. The
pites may require strutting by ground anchors if significant wall deflection
is predicted. Drainage measures behind the walls will be required,

The earthworks are envisaged to result in reasonably flat or terraced
building platforms. The weak layer encountered in boreholes HA3A and B
will be most likely be excavated as part of the earthworks. Therefore,
slope stability should not be a critical issue. It is recommended that the
slope stability of the proposed earthworks levels be verified by analysis
once the earthworks concept is finalised. Specific attention should be
made for the western toe of slope if any filling is proposed within that
area.

The subsurface soils are generally suitable for development using a
shallow foundation system with a Geotechnical Ultimate Bearing Capacity
of 300kPa. However, it should be noted that the residual soils of the East
Coast Bays formation are generally described to be ‘Moderately Reactive”
(Class M) as defined in AS2870: 1996 “Residential slabs and footings” (as
referenced in Section 17 of NZS 3604: 1999). These soils have
characteristic free surface movement of up to 40mm. The building
foundations will therefore be required to be designed to comply with
AS2870 for the relevant building design.

The areas where fill and alluvial soils were encountered may require
further assessment. Undercutting and replacement with compacted
hardfill may also be required for the building development. Alternatively,
a deep foundation system (piles) will be required.

Detailed geotechnical assessment will be required to establish the design
parameters for the retaining walls and the foundations in accordance with
the current legislations (The New Zealand Building Code and the
Australian/ New Zealand Standards 1170}. Verification of the groundwater
level by simplified methods such as test pitting or hand auger drilling
during the detailed design stage is recommended.
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8.0

9.0

CONCLUSIONS
Areas 2 and 5 are both suitable for the proposed developments in general.

For most of Area 2, basalt appears to be at 3 metres depth bgl. The
geotechnical issues are mainly related to the variation of the depth to basalt and
the possible presence of groundwater at shallow depth. Concrete block or
precast concrete panels can be used for the basement walls and will require
adequate drainage measures behind the walls. A convenient construction
method for the foundations would be te found on or in the basalt layer. Where
the basalt is deep, short bored piles may be required, socketed into the basalt
for improved lateral resistance. Alternatively, a cost effective option would be
undercutting to the basalt fayer and backfilling to fioor level with compacted
hardfill. The potential for significant groundwater drawdown, as a result of
excavation, is envisaged to be low. However, careful design and planning
together with wverification of the depth the groundwater is recommended.
Recharge wells and trenches may be required as precautionary measures
against effects of drawdown.

The geotechnical issue within Area 5 are mainly related to the thickness of the
residual soils and the depth of groundwater level. A retaining wall such as
embedded semi-contiguous pile wall will be required o support the cut resulting
from earthworks., As the earthworks will likely resuit in reasonably flat or
terraced bui]ding platforms slope instability is not envisaged to be potential.
However, verification of stability of the proposed earthworks levels by analysis is
recommended once the earthworks concept is finalised. Specific attention
should be made for the western toe of slope if any filling is proposed within that
area. Shallow foundations of the proposed buildings are assessed to require a
specific design in accordance with AS2870: 1996 “Residential slabs and footings”
(as referenced in Section 17 of NZS 3604: 15999). The areas near the toe of the
slope (underlain by fill and alluvial soils) may reguire further assessment.
Undercutting and replacement with compacted hardfill, or piled foundations,
mayo be required for buildings within those areas.

To enable the design of the proposed development in accordance with the
current legislations (The New Zealand Building Code and the Australian/ New
Zealand Standards 1170), detailed geotechnical assessment will be required to
provide design parameters for the foundations and retaining walls including the
site seismic classification and seismic design parameters.

LIMITATIONS

This report has been prepared for the particular project described to us and the
scope of work agreed between the client and Harrison Grierson Consultants
Limited. No responsibility is accepted by Harrison Grierson Consultants Limited
or its directors, servants, agents, staff or employees for the accuracy of
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information provided by third parties and the use of any part of this report in
any other context or for any other purposes.

The recommendations and opinions contained in this report are based on our
visual reconnaissance of the site, information from geological maps, and the
data from the field investigation. Inferences about the nature and continuity of
sub surface conditions away from and beyond the exploratory borehole logs are
made, but cannot be guaranteed. The descriptions detailed on the exploratory
borehole logs are based on the NZ Geotechnical Society Guidelines for the Field
Description of Soeils and Rocks for Engineering Purposes.

During construction, an engineer competent to judge whether the conditions are
compatible with the assumptions made in this report should examine the site.
In all circumstances, if variations in the sub surface condition .occur which differ
from those described or assumed to exist, and then the matter should be
referred back to Harrison Grierson Consultants Limited.

This report has been prepared for the particular project described to us, and no
responsibility is accepted by Harrison Grierson Consultants Limited or its
directors, servants, agents, staff, or employees for the use of any part of this
report in any other context or for any other purposes.

This report is for the use by Optimax Property Advisory Ltd only, and should not
be used or relied upon by any other person or entity or for any other project.

Harrison Grierson Consultants Limited

N:\1015\125669_01\500 Del\510 Rpts\Rpt-opal-126669-GEQ1-rcs-mmk.doc
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_l [
- -] b
. — X
- - 9_"] ><
» ™~ becomes fine to course grained sand; well graded — H 12 w
. - 8 F
’ — ML o]
: — @
. - -2
= = ame] =
rxx hignly weathered, dark grey, fine fabric, — 5 100
X X x SILTSTONE, exiremely weak 10_T} xz

71 Great South Rd, P.0.Box 5780, Wallesley St, Auckland. Phone: 08 917 5000
geolab is a division of Harrison Grierson Consultants Lid




L g e o l a b CLIENT: Optimax Property Advisory Lid BOREHOLE No: MBO1

ﬁ_ air, soil & water PROJECT: Geotechnical Investigation, Ellerslie Racecourse, Sheat 2 of 2
s laboratory services Elterstie
DT Drill Type: KUBOTA STV 40 Praject No: 1015-126669-01 Logged By: ROBERT SMITH
Drilled By: PRO DRILL {AUCK; LTD Coordinates: Shear Vans No: DR4531
o Date Started: 08:00am 14/4/08 Ground Elevation: Checked By: {?3 =
P Date Finished:  12:00pm 14/4/08 Water Leval: 1.8m 04:30pm 14/04/2008
! = H=} ]
o > RIPTION £ - = z
T ) S_OIL DESCRIPTIO = w o g % S TeR Z
_— a, 9 MAINvminor components, strangth, colour ] [ > i = - =
= structure, weathaering = = faud & W r = o
e L o V8] T 1] = o L
P < ¥ 2 E[8 ™ g | Y |[SCR| = G T
e = | ROCK DESCRIPTION c|la |z Z |5 o 5
' pi =< ROGK NAME, weathering, strergth, colour w = = =5 d &) L
- —_ o 1% sidvalgon = < |@ 5 3| 17 1RAD =
| ICTJ G discontinuities o o3 T e <
~ = e e =
p— XX highly weathered, dark grey, fine fabrie, — 100
: X x % SILTSTONE; exiremely weak = 0
X X X —
F-t" : i :c( | ) for 30mm
i X x X 7 N = 50+
—— X X X | "_
X X X ]
- X X X _
X X X . 100
r— ' = 100
_ = Ix x x I o L.
[S RN N moderately to highly weathered, dark grey, fine -
—- rEE N fabric, SANDSTONE ; weak -
[ = i 12__ |
- o (- | 10
; : ] 19 | w
DT 2 4 5 | 3
A v | ) N=44 E
> |- _ T
— = I 3 £
e = | - E 100
' g : 13 g 1600
P - 0
O
c'Ta :
- < |- 19
ol | n 30
0 for S0rm
N = 504
£ 14
~_ 80
‘ 100
55
- 15 o3
N —ﬁformnm
[ N ="

END OF BORE. 15.19 METRES.
(TARGET DEPTH ACHIEVED)

s -

P —

P - 18 __]

~ _

[ -

I - -

- 8 - 7

; B m

P & _

: = —

fa] —

@© ]

g —

r ]

| mI L. 18 |

P g -

2 ]

C o ]

~ D -

[ 3 -

_ & ]

2 —

— % - 19_"]

; T ]

éﬁ-\.__ a': ]

¢ 2 -

- = ]

e -

_ @ _

& p—

L & —

= a - 20, 7]
i w
. [&]
S 8
[

F__' 71 Great South Bd, P.O.Box 5760, Wellesley St, Auckland. Phone: 02 817 5000

geolab is a division of Harrison Grierson Consultanis Lid



ROCK 126689-GINT-M3-HA-RCS.GPJ GEOLAB JANDS.GDT 20/5/08

geolab

CLIENT: Optimax Property Advisory Lid

BOREHOLE No: MBOZ2

air, soil & water PROJEGT:  Geolechnical Investigaion, Elterslie Racacourse, Sheet 1 of 1
laboratory services Ellerslie
Deill Type: KUBOTA STV 40 Profect No: 1015-126668-01 Logged By: ROBERT SMITH
Deilled By: PRO DRILL {AUCK) LTD Coordinates: Shear Vane No: DA4531
Date Started: 12.45pm 14/4/08 Ground Elevation: GChecked By: @ oy
Cate Finishad: 4:15pm 14/4/08 Water Leval: 0.8m 04:30pm {4/04/2008
= | a
> | SOIL DESCRIPTION E w -3l 8|= =
+ i Il =~ |®= 4% £ & | ToR i
o 9 MAINminer compenents, streagth, colour | E = (@B F =
= structure, weathering == | K 3| W E = I
o e wy I 1 = o L
O] T Al E S ™ g .':',_,-i SCR = (@] T
E| ROCK DESCRIPTION ooz =z 3 o 5
< < ROCK NAME, weathering, strength, calour w|l Y Zi-85510 ]
= % discontinuities = < [2 g 2| @ | RQD F~
o < 42} T o <
w0 Z|, 8 =
L SILT, trace to minor clay; dark brown, mottled ] —
& [k %7y orange brown. *Hard®, moist, low plasticity, trace g
E e ™ roctlets present (TOPSOIL} =4 —
g z \ SILT, minor clay; brown. "hard®, moist, low plasticity = o VeEsupr
il \ becomes light brown gl -
O [« x becomes trace coarse grained angular graveland || ] Pz
< |« " . frace course grained sand = 1 .
o becomes light brown, light grey and light orange, 7] pas| @
S mottled creamy grey. Moist fo wet — z
g - becomes greyish brown and light brown. Firm —_ F
o B il {SAMPLE FELL OUT, DRILLED TO 2.0M) _ P a4 &
& = o CLAY, some silt; grey. Firm, moist, highly plastic - ’ &
I SILT, minor fine fo course grained sand and trace 2] Po
e clay; grey, motiled brown. stiff, moist, low plasticity ~ 3
FEull: becomes stiff . 8
x \ becomes sandy ; sand is fine to medium grained — ‘gj; ;
L becomes brown and dark orange brown layers, — ’
= % hedded - P 123
XN becomes firm s 0 L
o M becomes very stiff ] 10
- highly weathered, dark grey, fine fabric, — } ' g
iiiil SANDSTONE ; weak O res
11T becomes slightly weathered -
o - ]
g : 5 100
: { — 53
< |
= 7 0
S I o veerure
- _ 50 for
w |l 1B 120mm|
S - — N =504
& |} - g
— |- L 5 7] =
(2230 e T =4
< | = Y 100
SR - = 97
= | z E 87
@ | — o
<< |; - T
W -
" | 8 "] 50 for
: B J100mmy
: _ N =504
: . 100
: . a3
: | 7] g7
caaas I 50 for
= o0m,
END OF BORE. 7.59 METRES. = P
(TARGET DEPTH ACHIEVED) 8
- '3 T
L 10_]

71 Great South Rd, P.O.Box 5760, Wellesiey St, Auckland. Phone: 09 917 5000

geolab is a division of Harrison Grierson Consuttants Lid




L g e o I a b CLIENT: Optimax Property Advisory Lid BOREHOLE No: MBO3
H_ air, soil & water PROQUJECT: Geotef;hnical Investigation, Ellerslie Racecourse, Sheet 1 of 1
~ laboraiory services Ellershie
-
P Drili Typa: KUBGTA STV 40 Project No: 1015-126669-01 t ogged By: ROBERT SMITH
Cirilled By: PRO DRILL {AUCK) LTD Coordinates: Shear Vane No: DR4531
- Date Started: 15/4/08 Ground Elevation; Checked By fﬁ 1;:__
Date Finished:  15/4/08 Water Lovel: 1.8m 15/04/2008
' > IPTION E HERES =
= o SOOI DESCRIPTIO i N g =) £ ren Z
o ] MAINwninor components, strength, colour o c > i E| -~ —
Ll < structure, weathering | =1 F Y = o
i 9| T SR Y~ g | ¥ scR| = | O T
3 = o ROCK DESCRIPTION ol o Z| 0 o '5
— = < ROCHK NAME, weathering, strangth, cofour IR R - ) B i s ]
: o fisd e [ < (@& 2| RQD =
L — 5 discontinuities o & = & <
w
= =i, a =
S SIS TOPSOIL 3
‘ E3 = T 7
= —
— = x _
F_ - ¥ * X -
. N 3
[p— LI _
L x 1 1.7
X X
g —1
x F=1 —
x k4 £ _ j
rt X * % % 1 g
: * - — 5
x x —
— < v S
— x % =,
= x x ]
‘;‘ _ x x 1
x _
- =
[ 3_ "
v slighily weathered, dark grey, massive, BASALT, —
- moderately strong to strong, tabular I
e =
Tl — 90
— J 83
,r ) 4_" 17
- ]
1o o —
5 _
O —
2 _
- 9 -
— Q o i
: =z — =
[ = — ) 100
— 9 - z 100
o — & 43
- = - 5
. z S <
; x =
L T &__]
. w _
¥ _
~- -
Lo - 100
— - 100
; I T
b g -
- E —
— 3 END OF BORE. 7.50 METRES. =
. Z (TARGET DEPTH ACHIEVED) —
i =3 —
R o — 5]
: 5 .
. o]
pIT} -
P__,-; jo) :
| T ]
[ 9 -1
I CD' —_—
— O —
i < . 9__4
. <
~ T -]
! Q —
i - E. —
i = =
. ‘Z" —
(IB —q
= g =
VoL g N 10 7]
| =
T 3
: =]
o 71 Great South Rd, P.0.Box 5780, Wellesley St, Auckland. Phone: 08 917 5000

geolab is a division of Harrison Grierson Constittants Ltd



ROCK 126669-GINT-MB-HA-RCS.GPJ GECLAB_JANDS.GDT 20/5/08

g e o l a b CLIENT: Optimax Propsrty Advisory Lid BOREHOLE No: MB04
qir, soil & water PROJECT: Geote_chnical Investigation, Ellerslie Racecourse, Sheet 1 of 1
laboratory services Ellerslie
Drill Typa: KUBOTA STV 40 Praject No: 101512666801 Logged By: ROBERT SMITH
Drilled By: PRO DAILL {AUCK) LTD Coardinates: Shear Vans No: DR453t
Date Started: 15/4/08 Ground Slevation: Checked By: P 5 f“
Tate Finished: 15/4/08 Water Level: 3.8m 15/04/2008 -
> = oo . =
E o) SQ!L DESCRIPTION = l k= é % - %
~ MAINVminor components, strength, colour 1| = [ ] § = > =
é &) structure, weatharing | =1k al u & = fant
= wl T Lt = [T — o w
9] ¥ Jl =] 3 ™| o = SCR = O T
El & ROCK DESCRIFTION Tl o | & zZ|5 T 5
E ‘é ROCK NAME, weathering, strength, colour L g = SE A1 O ] o
= o discontinuities 5:( % = é !£|EJ RQD i-qE
@ =z, =) =
R TOPSOIL ]
< X | TSI .
B X | -
VA 3 5
X % . . é
b
x x ] =
x —
% X ]
X —
x x ]
g ?éj\:%_ slightly weathered, dark grey, massive, BASALT; _
= moderately strong 1o strong, tabular 7 m
L SILT, trace to minor medium fo coarse grained 2 = g
wo|x = sand, trace clay and minor fine grained sub rounded — e 73
LT gravel; dark brown. "Firm", moist, low plasticity — z 17
E x . & 13
9 ik ¥ X — g
<< P, 3
x —_
x 3__
NG ST @i
=1 —
3 < EN % 2
* % 7] |
8 - -
X % ]
¥ |57 .
x b3 = —
x 4__]
X x ]
x X x : j
X — o
Ed b ] [=}
* - 3
E4 x — b
x * x — =
x 5__]
x x —
x —
x x —
x —
X x o
x —]
x x |
® —
X x ]
x &6__|
stighily weathered, dark grey, massive, BASALT ; —
moderately sirong to sirong, tabular i
= §
o . I 100
i _ o 106
7_"] I:T_: 80
— e
—_ jumy
END OF BORE. 7.50 METRES. ]
{TARGET BEPTH ACHIEVED) _
8__]
g__|
10_"]|

71 Great South Rd, P.0.Box 5760, Wellesley S, Auckiand. Phene: 08 917 5000
geolab is a division of Harrison Grierson Consultants Lid




f . g e o l a b CLIENT; Optimax Property Advisery Lid BOREHOLE No: MBO5

' air, soil & water PROJECT: Geotechnical investigation, Ellerslie Racecourse, Sheet 1 of 1
~ laboratory services Ellerslie
0 Drill Type: KUBOTA STV 40 Profect No: 1015-126669-01 Logged By: ROBERT SMITH
Drilied By: PRO DRILL (AUGK) LTD Goordinates: Shear Vane No: DR4531
If‘“ - Daie Started: 15/4/08 Ground Elevation: Checked By: ?jk
!-‘ = Date Rinished: 15/4/08 Water Level: 1.1m 15/04/2008
(- = = = =
3 = 5 SOIL DESCRIPTION = | & § % Z | 1en E
% 9 MAiIM\minor components, strength, colour ﬂ [= P ) é - > =
i T a structure, weathering = = ~ s 4x % &
- S| I SE|Y~lg(¥|scr| = | O T
i = o ROCK DESCRIPTION | k| B Z| B i ’5
o = < ROCK NAME, weathering, strength, colour LL: S |8 3|0 i
‘ o o eaTeTig El2 |l <ioy J!lmiRop =
: = o discontinuities <« ') i o <
= t
= =, a =
§— FLL TOPSOIL
b Fa I | e
x o=
g x x 8
] x
- T x 2
‘ X x -
- - 1
. X | 57
x —
x x B =
= x T
H x > g
x x| 2
- x Cx z
[ *® . 2
o x %
: *
| e x %
Ly "
X X
®
P ® x
~ EN
f ® x
; X _ _ 3
[ slightly weathered, dark grey, massive, BASALT ;
- moderately strong to strong, tabular w
n
o =)
s o i 80
- 4 T 30
= =
- o
- =

END OF BORE. 4.50 METRES.
S (TARGET DEPTH ACHIEVED)

Lo borrree e brrrororebororreor borrrrrene beooe b b oo b s e

———
L
I
Yo | 5
H
[
q-"jﬁ 3 — 7
i B
e 8
- 5
a
= =S
§ x
P <
: o _ 8
t ]
- <
‘ o]
L
o~ [
Lo 2
(5]
w
_ g
i = L g
o =
r ol
— 2
— =
c
2
o g
Lo o [ 10
! =
o
(@]
EC
71 Great Scuth Rd, P.C.Box 5760, Wellesley S, Auckland. Phone: 09 817 5000

P geolab is a division of Harrisen Grierson Consuifants [id
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[ : i I i :
| g eola b CLIENT:  Optimax Property Advisory Lid BOREHOLE No: HA1
qir, soil & water PROJECT:  Geotechnical Investigation, Ellerslie Racecourse, Shest 1 of 1
B laboratory services Ellerslie
} Diill Type: 50min HAND AUGER Preject No: 1015-126669-01 Lagged By: PEK
Drilied By: PBK Coardinates: Shear Vane No: DR28T1
- Date Started: 15/4£08 Ground Hlevetion: Checked By: P
b Date Finished: 15/4/08 Water Level: Groundwater not encountered
_— _— NATURAL WATER CONTENT Fa¥
‘ = o £ LIQUID LIMIT x >
- g |z 3 o] g | PasTcumT m} o
[yl é = S SOIL DESCRIPTION = = . 9 [
Pt (0] T = MAINminor components, strength, colour 5 IE 50 100 150 (%) =L 'CTJ
i = e = structurs, weathering T | o | SHAEARSTRENGTH O v [
b < | o = 0| W | REMOULDED SHEAR ®r 8 =
- | i =1 & | POCKET PENETROMETER O b ey
. b= o <L i
73]
il 00 = 50 100 150 (kPa)
. TOPSOIL ' ' ' '
y B . e R ) SO O DUUU
F e ¢ TOPSOILFILL : claysy SILT, abundant topsoil content; A N A B
lﬁ,, . = dark brown. "firm", meist, low o moderate plasticity, with [ i it S
i e common fing to medium sub-angular scoria B P TR SRR N
o 0.5 4 X clayey SILT ; white and light orange. "stift", moist, 05
- = moderately plastic R R e
. x? B
P - O N AU S
i = 3 O SN S SR
. L becomes with trace clay
‘ —, * J DU USRI RUTURIP
p— 10 1.0 200+ v
i L % o
i e —s x N
[ I
=" becomes with some clay, light crange with common white
I Tx o= streaks, hard
Tix " *
i | * % becomes very stiff
X X
| x
F x X
[ | x
| N = L becomes with trace clay, orange with common white motties
' o (@] s x
= 207 =
<, x =
= - X e
E ® =
O X' . . . . . B R R EEERET | R MR
! e - sandy SILT, sand is fine grained; brownish light grey. stiff,
_ g T -x moist, none to low plasticity o e R R SRS AAt MARRAAREE
X — P I T T TR e
e E asl® - silty SAND , sand is fine grained; brownish light grey with 25
L g =q- .1 occasional orange sireaks. loose, moist, with commaon -
7 E —_% .. mottles of amorphous organic inclusions B R TLT] U U R
e
I [ N A | N B
) ® ..
F’” T — X B AR R R T o TTTTTN | TP AEPRPETE
LT R S I .
b aol -7 3.0 ;
R
T — T X e N
e et L FOUSTRUUY SUSUUUNY A SUUURU ST
b il clayey SILT; light orange and gray. "stiff", moisi,
! =% moderataly plastic S AARSOLLL] SCLIEEE! & RERERRARE SRR
x
- ®__ =
P 85| ¥__4 .
i 3 *__¥X |  becomes stiff
- 2 e e
. « el
5 * bscomes fine sandy, with occasional moitles of amorphous
; & e Tox organic inclusions
F 2 o=
. = b X
: i‘,l 40f x .3
.\h — E < g x
ol FR_"Z silty CLAY ; dark grey. very stiff, moist moderately plastic
~— & gy g
| e 2 R
] = 3 O RPN L WO I
— § % P vl clayey SILT ; dark grey. very siiff, moist, moderately plastic 45 574r 148y
) X __ ot F
Hol I I ST D ]
g i x_x X )
. i ®Ox
= 1 = |
o] B e
—_ 2 . U U Wl
Fp . & so| x 50 M 200+UTE Y
. 5 END CF BORE. 5.00 METRES.
2 (Target Depth)
— 71 Greai South Rd, P.0.Box 5760, Wellesiey St, Auckland. Phone: 09 817 5000

geciab is a division of Hamison Grierson Consultants Lid




—
i_ I- = .
- g e 0 I a b CLIENT: Optimax Praperty Advisory Ltd BOREHOLE No: HA2
- qir, soll & waler PROJECT: Geotechnical Investigation, Ellerslie Racecourse, Sheet 1 of 1
laboratory services Ellerslie
Drill Type: 50mm HAND AUGER Project No: 1015-126669-01 Logged By: PEK
Drilled By: PBK Coordingtes; Shear Vane No: DR2871
Date Started: 16/4/08 Ground Elevation: Checked By ,.g,g;. L9
Date Finished: 16/4/08 Water Level: Groundwaier not encountered
— NATURAL WATER CONTENT A
b > @ £ LQUDLMT x >
L g 9 o| § | PAsTCUMT [ %
- = SOIL DESCRIPTION = = N w
- % T 1S, MAIN\minor compenens, strength, colour EIJ E 50 100 150 (&) I:C E
i E|lE| & structurs, weathering 7| & | sHEARSTRENGT ov] X
{ < || < ] 0 | REMOULDED SHEAR er| 8F
- Elo % £ O | POCKET PENETRCMETER Cp <
— 21 . 2| . 50 100 150 (kPa)
[ TOPSOIL * 1 T '
R FitL : SILT, some ciay, ight orange, light grey and brown. I A R
I "stiff", moist, moderately plastic, with abundantfineto | | =77y
. — coarse sized sub-angular graval (volcanic)
= -
! 1
[ o 05 FILL : SAND, sand is coarse; dark brown and grey. loose, 05
C = moist ]
o gravelly SILT , gravel is fine to coarse, anguiar, volcanic;
b = brown and light grey. "stiff", moist, moderately plastic
L
!
— _ END OF BORE. 0.80 METRES. B DUUUROUN ST SRR SR
_ 10 {Possible basalt copble/boulder. Toc hard to auger. Other 15
- = attempts ended with the same result} ]
[ | O N I U N
: | S FUURURUIDS SURUI SRR NS
15| 15
. 23] a0
- 25 29
—_— _ L UUURUUURE SO ST SRR
. 29 20
= o _
| - -
T 3.5 a5
3
b - I FORDUUUNES SUUUR UURUPPPE SRR
N & | S FUUURTURUS SUSTUTIIN UURTR BRI
& -
] 5 ]
8 - J PN SRR U R
gl | 4 1 e
Z 4.0/ 40
— ml
: i — e
. 3 R N S A A B
— i N DN DU S R
! = _ i SN SURUUPUE U S
DT o) - O OO e N
(5]
J— 2 45 4.5
pu— <
H I' — N P A T Y
' Jur]
—— = — S PR U EEUUUUUD SURTTY
=
- = -
% e ]
J— & ] P N U A R
. % 50/ 50
i =
— 2
L «@
- 71 Great South Rd, P.0O.Box 5760, Wellesley St, Auckland. Phone: 09 917 5000

geolab is a division of Harrison Grierson Consultants Lid



=
e g e o l a b CLIENT: Optimax Property Advisory Ltd BOREHOLE No: HA3 (A)
- air, soil & water PROJECT:  Geotechnical Invesfigation, Ellerslie Racecourse, | Sheet 1 of 1
= laboratory services Ellerslie
; : Drill Type: 50mm HAND AUGER Praject No: 1016-126668-01 Logged By: ROBEAT SMTH
Drilled By: ROBERT SMiTH Coordinates: Shear Vane No: DR1768
ﬁr — Date Started: 16/4/08 Ground Elevalion: Checked By: % k
: . Date Finished: 18/4/08 Water Level: Dry At End Of Drilling
- — NATURAL WATER GONTENT a
; e - E UIQUID LT x >
2| g o | | PasTcLMT (e} i
- == 5 SOIL DESCRIFTION S| = Lw
[ o] E = MAINwminor companents, strength, colour E IE 50 100 150 (%) < E'U-]-
= o E structure, weathering | & SHEAR STRENGTH O v |
: < | < Wl 4 | REMOULDED SHEAR @r g =
e iﬂ_i a % > O | FOCKET FENETROMETER Op <
= w
f_ 00 = 0.0 50 100 150 (kPa)
[ : T SILT, frace clay; dark brown. "Very stiff*, moist, low i f ' '
b Tl plasticity, "moderately sensitive®, trace rootlets present
- — ] (TOPSOIL}
- Q 7 SILT, frace 1o minor clay; brown. "Very sfiff*, molst, fow to
! !;: Ik x rmoderately plastic, "moderately sensitive"
I
- — E 25.1x x x
e o
E = %
x
e oW X ox
[ > B
|- g _x x [
. x H
- — x "o becomes reddish brown
o 3
F'; ‘5- 1.01% ®
i I (& _Ix X x 1 | 11
: 5 < 5 becomes reddish brown and brown
P @ - - b
. [A1] = x DU SO DU R
: x
F. % x P U PO
150 " x 15 194+ UTP v
b | END OF BORE. 1.50 METRES. I UURRUTNE DUV TR
(DIFFICULT TO PENETRATE, HARD)
p— ] S Y TR ST ST
o | e
I ] Y P ISR A
o 2.0 20
#_F- i P B R R RNl E R LT Lr (e
- 26 25
l‘p(‘_" p—
o 30| 30
— | f DUDUUURIOE SRR SN DU
- 8.5 | 35
! @
I =} — N N AT R
L g
3 = — O S U NPT SO
=)
. 3 - J P S SUUTUUTI ST
e g -
i g e
i 3 40 40
- o
< —] R N PR AR
=
2
o — o
f
> _
o
g _
s £ 45|
o B _
X ny
b = -
[ E‘
s -
it % — ! A
- g 50 50
=
o
73]

71 Graat South Rd, P.0.Box 5760, Wellasley St, Auckland. Phone: 09 817 5000
geolab is a division of Hamison Grierson Consuliants Lid




=
=
e g e o I a b CUIENT: Optimax Property Advisory Lid BOREHOLE No: HAS3 (B)
- air, soil & water PROJECT:  Geotechnical Investigation, Ellerslie Racecourse, Sheet 1 of 1
o laboratory services Fllerslie
P Orill Type: 50mm HAND AUGER Project No: 1015-126668-01 Logged By: ROBERT SMITH
Crilled By: ROBERT SMiTH Coordinates: Shear Vane No: DR1768
- Date Started: 16/4/08 Ground Elevation: Checked By: @C
[ Déte Finished:  16/M4/08 Water Level: Dry At End OF Diilling
[ — NATURAL WATER GONTENT A
' E Io; £ LIQUID LIMIT x >
Ll E Q ol | rsTcLMT O %
g < | = - SOIL DESCRIPTION > | = o @
: % z 2 MAINwniror camponends, strengih, colour ol x 50 100 180 (%) g &
s [« E structure, weathering o o BHEAR BTRENGTH O v =]
_ Slw| % 1 W | REMOULDED SHEAR er| §F
- | o o | O | POCKET PENETROMETER Op <
- by [0} < ~
~ ‘ = . 50 100 150 (kFa)
[ ) SILT , trace clay; dark brown. "Very stiff", moist, low 7 ' ' l
' = i plasticity, "moderately sensifive”, irace roollels present [ A A R IR
S - {TGPSOIL) 0 SO SUUURUIY ST NN
- 'E _ SILY, trace to minor clay; brown. *Very stiff', moist, low to [ SUUUUURTN SUUUU R R
P EE B ® moderately plastic, "moderately sensitive” [ SUUUUURUN UUURRRU PR R
. 9. os) % 0.5 54z, o180
- | I B SRR ISSSUUUUPL SV B 1)
- = X
: = - N S NUUR! SN I
; E _ N SOROTONS SURTOI R I
— < _x x i B DU SN ST NS
: 8 1_&* < becomes reddish brown and brown 10 h9asy
L — x X
| r= o) | ®
. T x x
Lo- L] 1 =
X ®
e X
3 | END OF BORE. 1.30 METRES. L FRRUON SURUUR! RUU NN
: 15 (DIFFICULT TO PENETRATE, HARD) 15
e~ _ e N I S
: 20 20
F—- | [ PN ST ST B
i ' | L
[
o 25] 25
r«—_"" - — S P
i - — P S S PRI R
C 20 20
- | N DU SR SO
,_ — 35 35
P 8 — e
Y k=
. o e ceerrammabsasancasshacnnsssnnfuiiiiiaaad
—
]
} 3 - S S S
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= g e o I a b CLIENT: Optimax Property Advisory Ltd BOREHOLE No: HA3 (C)
B air, soil & water PROJECT:  Geotechnical Investigation, Ellerslie Racecourse, | Sheet 1 of 1
laboratory services Ellersiie
Dill Type: 50mm HAND AUGER Project No: 1015-126669-01 Logged By: ROBEAT SMITH
Drillgd By: ROBERT SMETH Coordinates: Shear Vane No: DR1788
0 Date Started:  16/4/08 Ground Slevation: Ghecked By g
|‘ e Dale Finished:  16/4/08 Water Level: Dry At End Of Drifling
v = NATURAL WATER CONTENT A
' E o E LIQUID LIMIT b'e -
=gl 9 gl g | PasmoumT ] g
= < | = = SOIL DESCRIPTION e »
| % T Q MAINyminor components, strength, colour w I-:E 50 00 150 {8 ’:f. =
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‘ « | W = i | W | AEMOULDED SHEAR ®r 8 =
2 3 o) % £ O | POCKET PENETROMETER O p <
= 2, = 50 06 150 (kPa)
o SILT, trace clay; dark brown. "Very stiff*, moist, low I r L !
- = y . plasticity, “moderately sensitive”, trace rooflets present [ A A kbl ikl
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[ E _ix % moderately plastic, "moderately sensitive”
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i r“11 [

eo I a b CLIENT: Optimax Property Advisory Ltd SCALA PENETROMETER
g . ) o ) TEST RESULTS
uir, soil & wqfer PROJECT: gltieé)rt;glmcal Investigaiion, Ellerslie Racecourse, Shest 1 of 2
- laboratory services
[ Date Tested: ~ 15/4/08 Project No: 1015-126669-01 Logged By: PEK
! Checked By:
RECE .
r
.
e SCALA No: HA1 SCALA No: HA2
=
i 5.05 3 0.85 5
L 5.10 3 0.20 5
i 5.15 2 085 6
r
I+ 5.20 4 1.00 5
‘ 5.25 4 1.05 5
rf o 5.30 4 1.10 5
o 535 5 1,15 4
540 5 1.20 4
I'T 5.45 7 125 3
P 5.50 7 1.30 3
5.55 8 1.35 2
5.60 8 1.40 15
5.65 10 1.45 15
r 5.70 10 1.50 2
575 L 1.55 2
: 5.80 10 & 160 2 g
z 5
'-r 5.85 15 g 1.65 2 £
i . 590 1B Z __ 170 2 2
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o 215 3
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[ s 2.35 6
P 5
3 2.40 7
g
. =z
- 2 2.45 B
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b o
‘ g 255 10
e % 2.60 10
: ]
2 265 8
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‘ = 2.70 10
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e 3 2.80 em— G| 111110
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. ﬁL NUMBER of BLOWS/50mm INCREMENT NUMBER of BLOWS/50mm INCREMENT
i Q
(2]

71 Great South Rd, P.Q.Box 5780, Wellesley St, Auckiand. Phone: 09 917 5000
L geolab is a division of Harrison Grierson Consultants Ltd



TEST RESULTS
Sheet 2 of 2

g e o I a b CLIENT: Optimax Property Advisory Lid SCALA PENETROMETER

air, soil & water PROJECT: Geotechnical Investigation, Ellerslie Racecourse,

SCALA 126G62-GINT-MB-HA-ACE.GPJ GEOLAB_JANCS.GDT 20/5/08

" Ellerslie
laboratory services
Date Tested: 16/4/08 Project No: 1015-126669-01 Logged Ey: ROBERT SMITH
Chacked By: F& &
SCALA No: HA3 (A) SCALA No: HA3 (B)
1.55 5 1.35 4
1.60 8 1.40 2
1.65 8 145 5
170 7 1.50 4
175 7 1.55 4
1.80 5 1.60 5
1.85 5 1.65 7
1.90 5 1.70 8
1.95 4 1.75 7
2.00 2 1.80 7
2.05 2 1.85 3
210 2 1.90 6
2.15 2 1.05 4
290 2 200 3
225 2 2.05 2
£ =
2.30 2 i 2.10 2 [
3 2
235 3 & 215 1 £
__ 240 3z 220 2z
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8 545 4 £ 255 2
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270 g = 2.50 3 g
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275 g8 Z 255 4 Z
280 8 2.60 8
285 7 265 7
290 8 270 8
285 8 275 7
3.00 8 280 9
3.05 8 285 8
3.10 7 290 8
3.15 8 295 9
3.20 8 3.00 8
3.25 9 3.05 g9
3.30 3 3.10 9
335 9 3.15 9
3.40 9 320 10
345 10 3.25 11
3'50 - - - . - - -’ - . - . a - - * - 12 3-30 - - - - - - - - - - - - - - 12
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W.T. POSSIBLY INFLUENCED
BY DRILLING METHOD-

KERIKERI VOLCANIC
GROUP (BASALT)

- 36m

KERIKERI VOLCANIC = —
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Log of Investigation

Drillhole
Hole ID: DH2

Date:

dense, very fine to fine grained. (East Coast Bays

Formation)
6m to 6.45m: Becomes grey and orange brown

Silty SAND, orange brown, mottled grey. Medium
lamination.

7.2m to 7.3m: With a 100mm layer of browwnish grey |

silt

Sandy SILT, brownish grey. Stiff, wet, non plastic.
Sand is fine. (East Coast Bays Formation)

B
7

SILT, orange brown. Stiff, moist, low plasticity. (East

Coast Bays Formation)
stained. Medium dense, moist, fine grained. (East

Sandy SILT, orange brown. Very stiff, moist, non
plastic. Sand; fine grained. (East Coast Bays
Silty SAND, orangey brownish grey, reddish brown
Coast Bays Formation)

Silty CLAY, orange brown. Stiff to very stiff, medium
Formation)

plasticity. (East Coast Bays Formation)
9.1m to 9.45m: Becomes greenish grey.

9.45m: Becomes light greenish grey.
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NZGD [D-BH 7982
Log of Investigation
Project: Abbotts Way Stormwater Upgrade Drillhole
Location: Ellerslie Racecourse Project No: AE02819.12 Hole ID: DH2
Client: Auckland City Council Date:  29/09/2006
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- E £ ‘££§ 5 E = oS o 2 - [ § -5
ElT| & ES|a~|a|2S| 8 25| £ |88 |8sE .. | £%
S| 8| o |25|CE|g|S8E| S | S5 B |58 |5 Description of Strata 5| 83
d sl €2+ X|S=>9o = [ T 5 D O |5 o @ +
©l &1 = |58 88| § 2B | § |27 |08 o B2
S 4O 3 Q o IS . 8
5§ e §8ge §2:%0 33353
[ [ I [T -2
B 11 [l S [T (RN A 1 |-
L SPT 100 1831190 11l Ll 14.9m: Becomes weak. _Mwe] .
11 IIIIN_50\215IIIII (RN IOaa -
- 11 (AR [T [RRRRN e E :
o e o O e | S I
: |11 [ (RRE ARRRRG Unweathered, medium grey SILTSTONE, very weak. ]
[N RN RRE 1111 (East Coast Bays Formation)
B 11 [l [T [T
B 11 [l [T [T
» Has | 111 100 [l [T [T Mwe] -
37.0.16.0 n m i I 15.37m: Joint (Dipping 35°), smooth, planar, tight :
: 11 e 1111 I Unweathered, medium grey, slabby SANDSTONE,
1] 111 RN [111] extremely weak to weak, fine grained. (East Coast
I 11 [l [T [T = Bays Formation) -
B 11 [l [T [T > % |
B 1] N S [RRRE [RRNN b Becomes very weak easily split into thin 10mm-20mm
S I P I T e A e ] R
- 11 [l [T IIIII§§ 5
n 11 [l [T [T . o R ,
36.0_17.0 11 111 RN Cs 111 2 2 16m: Joint (Dlpplng 60 ), smooth, planar, tight |
- N FEE LT PEEET | Unweathered, medium grey, homogenous sandy 1
B Ll (RN LT LT (fine) SILTSTONE; very weak. (East Coast Bays ]
11 [l [T [T Formation)
- 11 [l [T [T e
- HQ3 | 111|400 |80 ! 111 [T [T -
: : : : : : : : : : : : : : : : : : 16.5m: Becomes grey, weak. 1]
@ B 1 [ [T P % Unweathered, medium grey SANDSTONE, extremely
g B : : : : : : : : : : : : : : : : : X weak to very weak, fine grained. (East Coast Bays zMwe
< X X Formation) .
& B 11 [l [T [RRRRE B
350.18.0 Il 1T T s
o B i R c LT i olNe Unweathered, medium grey SILTSTONE, very
f?,— X X weak. (East Coast Bays Formation)
S - 11 L1l 50 [T [T % %
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= 1] 111 RN s % Unweathered, medium grey, massive SILTSTONE,
1 B N RN RN I very weak to weak. (East Coast Bays Formation)
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& N 11 (N [T [T X X @718.8m (70mm), 18.97m (30mm), 19.3m (100mm).
o 11 [l [T (RRRRE poame
4 B 11 [l [T [T > % i . 7
e} — X X 18.84m: With a 30mm thick sheared zone. 4
T 11 [l [T IS %
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£ - 11 (N C [T [T Unweathered, medium grey, cemented, moderately E
2 L [N [ 50 (ARRN [AREN thick bedded SANDSTONE, weak to very weak, fine | |-
3| B 1] [ 111 [N=50MSQ ||| [ELL grained. (East Coast Bays Formation) e
S| i i i 1B
5|33.00 20.0 =
Ol Started: 27/09/2006 Depth Related Remarks Groundwater Observations Co-ordinates:
g From Remarks No. Struck (m) Date Observations Standing (m)
2| Finished: 28/09/2006 1. 36m  28/09/2006 5915912.46mN
& 1761335.88mE
: Driller: Drillwell
g Elevation: 53.00mRL
o .
s Plant: TD 150 Remarks Inclination: -90°
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Log of Investigation
Project: Abbotts Way Stormwater Upgrade Drillhole
Location: Ellerslie Racecourse Project No: AE02819.12 Hole ID: DH2
Client: Auckland City Council Date:  29/09/2006
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NZGD [ BH 67083
Log of Investigation
Project: Abbotts Way Stormwater Upgrade Drillhole
Location: Ellerslie Racecourse Project No: AE02819.12 Hole ID: DH3
Client: Auckland City Council Date:  29/09/2006
o — o =
El ] £ 4it|x=|al257] & | 22| £ | 88|85k o 5| =5
S| €| o des|oe|g|gE8| L | 8s| B | S8 |95 Description of Strata B €%
3 § 2| F 1 Zz o 2 Q T | OIS o| @+
| & £ {58 %8| § 2B | § |27 |08 3| B2
§ 5 sl o = _é @ 8 =
L e i
- 11 | 111 RN 111 Clayey SILT with minor fine to medium sand; dark B
L I I R R I grey. Soft, moist, medium plasticity, lots of grass roots. |
- NERRER 11 L 1 (FILL) .
L [RER RN [l [T [T i
| 54.0 [RER RN [l [T [T . )
11 |l e 1111 I Sandy GRAVEL with minor silt, dark grey. Loose, wet,
B 1 I 111 11l 11111 fine to medium, angular to sub angular, poorly graded,
~ Has | 111 ] |l 111 11l 11111 sand; fine to coarse, silt is non plastic. (FILL) 1
B [REREEN [l [T [T 1
" 10 [RER RN [0 [T [T Clayey SILT, minor fine gravel; brown grey, red brown
‘ (NEE N [0 [T [T streaked. Firm, moist, medium plasticity. (FILL) —
L [RER RN [l [T [T i
n [RER RN [l [T [T i
N [RER RN [l [T [T i
N [RER RN [l [T [T
lpd4 x|
| 53.0 P! i |VP‘110 L L *Xf? Silty CLAY, orange brown, white grey streaked. Firm  -vwe
11 [NERE Y [T NR RN it . ; - A
L N RN RN G to stiff, moist, medium plasticity. (East Coast Bays 4|
= | ser [T 00| [TTIT LS, (r L], = | | Fermation)
- 11 FEEEL N2z [T [T Mwel
L |11 [ (RRE RRRR SILT with trace clay; light greenish grey, mottled i
20 1] 111 RERR R Xl IEink. Fitrm, ;noist, low plasticity. (East Coast Bays —
11 [l [T (RRRRE SR ormation 7
B 11 [l [T ]
- 11 [ RRN RN - Clayey SILT, light greenish grey, mottled orange
- : : : : : : : : : : : : : : : : : __>| | brown.Firm to stiff, moist. (East Coast Bays T
B Formation viwe)
[ 520 Ha3 | 111 | 100 LT s50pp | 11111 T ) ]
L 11 [l FEETEL gq [TIEETP A i
N 11 [l [T FITHE T o |
E N 11 [l [T [, = 1
% 11 [l [T IIIIITX,*
« 30 L1 FETd FEET FHITTE™ | | Silty SAND, orange brown. Loose, moist, fine T
> : : : : : : : s : : : : : : : : : : || grained. (East Coast Bays Formation) m
ol o .
§ - ser |11 100 [l ,%1;61’;, [T IIIII.X',:X. M
g ~ oy L L LEET LX 3m: Becomes orange brown, light grey streaked. b
o N 11 [l [T FEETE i
5lst0l 11 [l [T [ — : :
a 11 (N [T [T > Sandy SILT, orange brown, light grey streaked. Stiff,
< B |11 [ 111 [ FEE wet, non plastic. (East Coast Bays Formation) T
2 — 11 [l [T IIIIIXX, Mwel
2 o 11 [l [T FITEE b
2 - 11 [l [T FETTEE < E
3 | 40 H@3 [ 111|100 [l [T [NR R A
Q .
ol I LI LT FEETT || silty SAND, light grey, mottled brown. Medium ]
t - : : : : : : : : : : : : : : : : : o dense, wet, fine grained. (East Coast Bays i
= . Formation Mwe
2 B 11 [l [T [T ) 7
3 u 11 [l [T [T 7
] N NN LT AR
£ - 11 [l S [T [RRRRRS SAND with minor silt, grey, mottled orange brown. E
o L 11 [P 4815 (11111 [T Medium dense, wet, fine grained. (East Coast Bays
b SPT 100 = : S Mwe
5| B 1 FITE] N=23 |10 [ELL Formation) ]
3 B 11 [l [T FETEE 1
= 50 11 [l [T i W
Ol Started: 25/09/2006 Depth Related Remarks Groundwater Observations Co-ordinates:
g From Remarks No. Struck (m) Date Observations Standing (m)
2| Finished: 27/09/2006 1. 43m  27/09/2006 5915918 81mN
& 1761370.28mE
: Driller: Drillwell
> Elevation: 54.50mRL
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s Plant: TD 150 Remarks Inclination: -90°
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Log of Investigation

Project: Abbotts Way Stormwater Upgrade Drillhole
Location: Ellerslie Racecourse Project No: AE02819.12 Hole ID: DH3
Client: Auckland City Council Date:  29/09/2006
~| 3B - -« | 2 ] =
~|E| 2 |&s SoE|l £ | ec | ® —_—C 21 =8
Ele| 2 45e|52|5|S22| © | 82| = 85k inti gl €8
15| S de5|cg|g|g88| 5 | 58| B SB[ Description of Strata 3| 8%
&l £ |E8 558 & | X6 | 0|3 HIGE
£ 0 f° 1 = R
S LEECTIREL S 2 L ,
- N RN RN X Sandy SILT, grey, mottled orange brown. Stiff, wet, —Mwel
L I R R * .| non plastic. Sand, fine grained. (East Coast Bays 4
= = ;
- LI 11 L [~ || Formation) :
- 11 [l [T (5
49.0 HQ3 [ 111]100 [0 [RERN | s.05m: 5 b
— .05m: Becomes orange brown Mwel
S I A = e
- Wl RN AR - — Silty CLAY, grey. Very stiff, moist, medium plasticity.
L I RN LT —Xi—ﬁ (East Coast Bays Formation) i
- 11 [l [T aa
6.0 |11 [ (RRE T x Silty SAND, grey, mottled orange. Dense, moist, fine —
L | 1] 111 S RERR o grained. (East Coast Bays Formation) i
L SPT 11 [rrrs1421 1111 Cx i
B 1] (100 FLEE[ N=35 |11 o i
11 [l [T C X iwel
B 11 [T w60 [T11T1 7
48.0 x .
11 | P W20 (1111 C X h
- 11 | [l [T L b
- 11 | [l [T X E
- 11 | [l [T XX ) ) ]
I | R R XX Highly weathered, grey orange brown stained
7.0 HQ3 I I I 73| I I I I I I I I I i i E”.TS—[;-C)NE, eXtremer weak. (East Coast Bays  viwd]
B R RN LT X x ormation) i
11 | [l [T X x
B 11 | [l [T L ) )
- 1 | 111 11l T x Silty SAND, orange brown. Dense, wet, fine grained. -
- I | [ RN ot (East Coast Bays Formation) e
47.01 11 [l [T CLX -
L 11 [l s [T L i
B 11 I111{10,15,18[ 11111 XX 7.3m: Becomes medium grey, mottled orange brown. |
8 B SPT | 111|100 [T N=33 | [T o Very dense, moist to wet.
g 11 [l [T X x
~ B 11 [l [T XX . ) . . Mwel
- 8.0 N | BER LT XX 7.5m: Becomes wet, fine to medium grained.
o
9 B ay | FE P % Moderately weathered, medium grey, homogenous T
S - : : : : : : : : : : : : : SILTSTONE, very weak. (East Coast Bays N
g = Formation 1
i N 11 | [l [T )
- - R i
é - Wl | RN AR 7.95m: With a 50mm thick extremely weak sandstone
gl - Ll | I bed.
2 - 11 | [l [T Moderately weathered, medium grey, homogenous b
2 - 11 | (N [T SANDSTONE, extremely weak, fine grained. (East E
5 9.0 |11 | [ 111 [T Coast Bays Formation) —
3 N 11 [l S [T _Mwe]
o B |11 [ 11 12,3240[ 11111 1
w =
3 L SPT : : : R : : : : N=72 : : : : : 9m: Becomes weakly cemented i
I
3 B 11 [l [T h
o I RN NENR , _
£ L 1] 111 RERR 9.4m to 9.7m: With a few 2mm to 6mm thick, 45° i
S N 111 1111 111 inclined organic layers. |
E N 11 [l [T i
3 B 11 [l [T i
5 10.0l mo3z | ! [l [T | |
Ol Started: 25/09/2006 Depth Related Remarks Co-ordinates:
g From Remarks No. Struck (m) Date Observations Standing (m)
2| Finished: 27/09/2006 1. 43m  27/09/2006 5915918 81mN
gl . 1761370.28mE
: Driller: Drillwell
> Elevation: 54.50mRL
o .
s Plant: TD 150 Remarks Inclination: -90°
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Log of Investigation

Project: Abbotts Way Stormwater Upgrade Drillhole
Location: Ellerslie Racecourse Project No: AE02819.12 Hole ID: DH3
Client: Auckland City Council Date:  29/09/2006
he] — o =
= Q 'C';; s € £ o S c
€S| 8 |i%|x|g|ERE| B | 25| € - -
S E] 3 §eoE|los|o|sEg] £ | 85| g =EAE Description of Strata S| 83
} I 2|+ X|S=>9 = [OR=] O O |5 s} ©
18 s |28 ozl g | =8| & e 8| =
£ 0 f° 1 = R
IR K kbt gegpe §2z%0
[ [ I X X .
- spT | 111100 R S RN XX Unweathered, medium grey, homogenous ) 4
L I P 48580 |1 o SILTSTONE, weak. (East Coast Bays Formation) i
- N L1 [N=SOMSO e
- 11 (N [T o i
| 39.0 11 (N [T X X i
B N AN frrrn) © e _ _ _ —
1] 111 RN 15.45m: With a 100mm sandy siltstone, medium
B 11 (N [T strong.
B HQ3 : : : 95 |100 : : : : : : : : : Unweathered, medium grey, well cemented,
6.0 0 L L homogenous SANDSTONE, moderately strong, fine )
— 0 L L grained. (East Coast Bays Formation) .
o 11 (N [T i
B 11 (N [T
1] 111 RN : 16.15m: Becomes poorly to moderately cemented,
4’180_ 11 111 RN EX : very weak to weak. 1|
N : : : : : : : c : : : : : o Unweathered, medium grey, well cemented,
0 R 50 1 X X homogenous sandy SILTSTONE, medium strong.
: O R N=50\150 i oo (East Coast Bays Formation) i
- I NN RN v
| 17.0] 11 (N [T X ]
i Il R LT X i
11 (N [T o
- HQ3 : : : 77 | 55 : : : : : : : : : < x 17.1m: Becomes weak, includes organic laminations |}
| I I I I I I I I I I I I and a thin (40mm) fine sandstone bed. g
| 37.0 11 (N [T Mwe
- : : : : : : : : : : : : 17.22m to 17.23m: Crushed zone.
8 B 1] 111 RERR Unweathered, medium grey, poorly cemented |
= B 11l BEN 1111 SANDSTONE, very weak, fine grained with 20mm TMwed -
& ~ 8.0 1] 111 1111 : crushed zones. (East Coast Bays Formation) :
> — 11 (N [T XX
& - 11 (N Cc [T oo
3 L 1] [11[ 35457 | 1] X x 17.6m: Becomes well cemented, moderately strong.
zZl L 1 1L N=S216S ] o, x X _ .
= N RN RN olNe Unweathered, medium grey, homogenous
1 4’160_ N RN RN X X SANDSTONE, weak to very weak, fine grained,
A r I R RN olNe occasional sub horizontal organic layers (2mm).
2 = 11 RN R X X 50mm crushed zone @17.7m. (East Coast Bays
= B Formation
I Y T ’ .
X X N
2 n 1] [ [ X X Unweathered, medium grey, homogenous we."
3 1 19.0] |11 RN (RRE olNe SILTSTONE, weak. (East Coast Bays Formation) _|
3 B 11 (N [T X X i
o B 11 (N [T o i
4 11 (N [T X X
@ B 11 (N [T ol T
d ~ 11 (N [T XX b
X850 11 (N [T X X E
£ - 11 (N [T X E
S - |11 [ 111 [ : 19.5m: Becomes sandly. ]
;‘, - : : : : : : : : : : : : Unweathered, medium grey, homogenous silty el
E —20 0 11 e 1111 SANDSTONE, Weak, fine grained. (East Coast Bays N
5 . :
Ol Started: 25/09/2006 Depth Related Remarks Groundwater Observations Co-ordinates:
g From Remarks No. Struck (m) Date Observations Standing (m)
2| Finished: 27/09/2006 1. 43m  27/09/2006 5915918.81mN
g 1761370.28mE
: Driller: Drillwell
g Elevation: 54.50mRL
o .
s Plant; TD 150 Remarks Inclination: -90°
©
E| Logged: TPA
R
§ Checked: CG Page 4 of 6
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NZGD ID:BH 68054 |
G -tetas JAE03390_SKMO07_BHO1 |
inclair Knig erz . . — —
25 Teed Street, Newmarket Borehole Logging Form Bore: BHO1
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671704.00mE 6477579.00mN Ground Elevation: 45.10mRL
—~| == ~5 2
o Q\o °\° 8 P g’ 3‘0 g = -g s
390 | =% 24 20 3 oG iy e s EB g
3 o | x % g el IS oo Description of Strata Defect Description SEl 53 E
ElR %) L= § |o- ] o 2 8
= | Clayey SILT, dark brown. Firm, moist, moderate I
| | plasticity. Minor grass rootlets. (Fill) |_45.0|
B | 0.32m: Becomes mottled yellow brown. Stiff. T
B NS
0.5 (I
- - 100 | N/A | N/A | HA ! 445
- - 0.60m: Absence of mottling. L]
B i 0.75m: Becomes reddish brown. Very stiff, slightly L]
| | plastic. L
| 1.0 -]
[ |_44.0|
: _ * v *|  Clayey SILT with minor fine grained sand, light : :
| _| [ « yellow brown mottled yellow brown. Stiff, moist, L
B -1 100 N/A N/A HQ3 |- “x | moderate plasticity. (East Coast Bays Formation) L]
X X
Ly | 1.40m: Becomes mottled grey white. Very stiff, [
1.5 " "|_slightly plastic. L _
- P — | Silty CLAY, light yellow brown mottled grey white. o S('g)—e1r;1r;§sNe_)3
- - | =7 Very stiff, moist, moderate plasticity. (East Coast | 43.5]
| _| |x— —1 BaysFormation) L
[~ ] 100 | NA | N/A | SPT | —| -
g
L _ gt L
| |5~ I
- X I —
2.0 - -
L _ I L
L _ | | 43.0]
| _| g
o | <7 -]
= - |- L
2 | <7 -
< B n Bg— =
& 7 | — > L
8 | 25| 91 N/A N/A HQ3 |x_ C
s — .-
ol s ~ “|" Clayey SILT, orange brown. Very stiff, moist, | 425
ﬂof = | [x ~ x| slight plasticity. (East Coast Bays Formation) L]
ol . L x| L
ol — X ___ %] 2.70m: Becomes mottled brown white flecked dark L
EL _ L~ brown. With highly weathered, extremely weak rock L
zl _| x —_ fragments.
o b« © 5 2.80m:Becomes brown white mottled orange ]
w B I > brown. Moderate plasticity. 7
=l _| L
3] 3.0 S L
B | = x| 3.00m: With a moderately thin layer of stiff, grey [ SPT=1,2,2N=4
ol | X white mottled orange silty clay. | 42.0| (Open nose)
X X
9 [~ = [ x 3.l12m: Becqmes grey white mottled orange, firm, i
w7 100 | N/A | N/A | spT [© ., 7|\ Slightlyplastic. : -
o % .x| SandySILT, grey white mottled orange. Firm,
I n x| moist, slight plasticity. Sand is fine grained. With I
= — x . x| occasional subhorizontal laminations. (East Coast i
L\O: | | X | Bays Formation) 7
. xoox =
g 3.5 x 3.45m: With a moderately thin layer of grey white, L
L | x X clayey silt. Trace fine to medium grained sand. L
£ X
51 _| % - x| 3.55m:Becomes orange brown. Sand is fine to | 41.5]
wl _| . medium grained. Minor clay. L ]
= X . X
%‘7 7 .oX, 3.68m: Becomes grey white mottled light brown. 7
or n X w X With trace fine, angular gravel fragments. I
ey = _ L
S ol Moderately weathered, grey mottled orange, i
wl — X X SILTSTONE. Extremely weak. (East Coast Bays i
[ — F ti R
S401 72 | 17 | NA | hoa |x x o Formetion
o
=| Remarks
: Groundwater not recorded during the investigation.
<
a
ko
©
Qo
£
()
fid
]
©
o
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NZGD D BH 68054
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BHO1
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671704.00mE 6477579.00mN Ground Elevation: 45.10mRL
= ~5 2
o Q\o °\° 8 P g’ 3‘0 g = -g s
530 | <= | Q 20 3 05 N N =~ E® o
o |y | C She] g oo Description of Strata Defect Description SEl 5T €
QOg| 0O | & o< © Q9 o~ of 1S
=|Fa w %) O] ] o2 8
= | (56) X X 3.95m to 3.99m: Becomes orange. L
- oo Unweathered, grey, SILTSTONE. Extremely weak. |41.0]
- —| X X (East Coast Bays Formation) [
= _ X X 4.15m: Siltstone becomes extremely weak to very [
| _ X X weak. [
X X
L _ oo L
L _ oRNe L
L _ X X L
| X X I —
45 X x L
= | i i 4.50m: With a moderately thin layer of very weak, L SPTE 2,19,24N=43
] 30X fine to medium grained sandstone. |_40.5] (Open nose)
L _ X X L
X X
B 100 N/A N/A SPT | X X 4.68m: Siltstone becomes very weak. [
L _ X X L
| — X X [ —
| - X X [
X X
L _ X% L
L X X L
5.0 X X 4.95m: With a thin layer of very weak, fine to L
| _| X X medium grained sandstone. o o L
B 7 X % 4.98m: Bedding dips 60°. 5i03m to|5.07m. Joint (40°) smooth, 400
X X ) X planar, clean.
= | X X 5.10m: With a moderately thin layer of very weak, L
| | X X fine to medium grained sandstone (20° bedding L
X X dip).
L _ oo L
] xox 5.30m to 5.31m: Joint (10°) smooth, [ 7]
- X planar, clean. o
B n 5.32m to 5.34m: Joint (20°) smooth, .
55| 53 11 4 HQ3 Unweathered, grey, fine to medium grained glggfnr}d%afim- Joint (25°) smooth C ]
(53) SANDSTONE. Very weak. (East Coast Bays 39m to S41m: Jo (25°) smooth,
= — Formation) planar, clay coating. "393]
6.0 I
B B ] SPT=18,50N=50/90
I | 39.0] (Solid nose)
Q : : 6.15m: Sandstone becomes fine grained. : :
g - — 6.21m: With a 4mm thick carbonaceous band, 45° 6.24m to 6.26m: Joint (30°) undulating. —
2 — dip. oo
| _ 6.26m: With minor carbonaceous flecks at 6.26m 6.31m to 6.32m: Joint (20°) rough, L ]
i — and some carbonaceous flecks at 6.28m. planar, clean. L]
ol 6.37m: With moderately thin layers of very weak, L]
ol 6.5 siltstone at 6.37m-6.48m and at 6.54m-6.67m
8 (30-40° bedding dip). o
| R 6.56m to 6.58m: Joint (30°) rough, | 38.5]
BO: | _| planar, clean. L
o 6.67m: Bedding dips 20°. (M
er - 87 63 3 HQ3 =
] - (85) ) : .
F4 B | 6.79m: Sandstone becomes very fine grained. L]
2 4 ol Unweathered, grey, SILTSTONE. Extremely weak I
sl _| X X to very weak. (East Coast Bays Formation) L
g 7.0 X X [
i - oo ) ) 7.03m to 7.04m: Joint (10°) rough, A
ol _ X% 7.05m: With a moderately thin layer of extremely planar, orange surface staining. | 38.0]
oL | X X weak to very weak, fine grained sandstone. L ]
ry] X X 7.17m to 7.18m: Joint (10°) rough, [
i _| X X planar, clean. L
[e] X X
T — 7.27m to 7.28m: Siltstone becomes extremely .
é - — weak. —
al N Unweathered, grey, fine to medium grained 7
B 75 SANDSTONE. Extremely weak to very weak. .
S (East Coast Bays Formation) i SPT=43,50N=50/145
|- _ L
s _ |-37.5] (Solid nose)
[ I _ L
5
3 _ L
=] — L
@]
ey = _ L
ol - L
o
wil _ L
<|_8.0
o
=| Remarks
: Groundwater not recorded during the investigation.
<
a
ko
©
Qo
=
()
fid
S
©
o
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NZGD D BH 68054
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH01
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671704.00mE 6477579.00mN Ground Elevation: 45.10mRL
= ~5 2
o Q\o °\° 8 P g’ 3‘0 g = -g s
580 | | A 20 3 05 L L. .. S~ W o
o |y | C She] g oo Description of Strata Defect Description SEl 5T €
QOg| 0O | & o< © Q9 o~ of 1S
=|Fa w %) O] ] o2 8
] | 37.0]
= | 8.10m: Sandstone becomes fine grained, extremely L
= _ weak. L]
B | g8 81 0 HQ3 3];8121 Sandstone becomes extremely weak to very L]
B - (87) 8.20m: With a 4mm thick carbonaceous band at 7
B ] 8.20m and a 6mm thick carbonaceous band at -
— = 8.21m, 45° dip. i
— 8.35m: With a moderately thin layer of extremely =
8.5 weak to very weak siltstone. [
= — 8.52m: Sandstone becomes extremely weak at 365
— - 8.52m and fine to medium grained at 8.57m. 2
- —| 8.61m: Sandstone becomes extremely weak to very e
- —| weak. [
B i 8.75m: Sandstone becomes fine to coarse grained. L]
" 9.0 I 50Ne
= _ 9.00m: Sandstone becomes very weak. L SPT=50N=50/130
I | 36.0] (Solid nose)
B N 9.19m to 9.20m: Joint (5°) rough, I
= _ planar, clean. I
B ] 9.33m to 9.36m: Sandstone becomes extremely 7
- weak. L
9.5 -]
[ | 355
- - 87 87 1 HQ3 =
B -1 (87) i
] 9.86m to 9.88m: Joint (15°) rough, -
planar, clean. L
10.0 L
[ | 35.0|
ol 7 10.13m: Sandstone becomes fine grained, [
§ B 7 extremely weak to very weak. i
af ] -
B _ L
al- — [ —
oL [
2l 10.5 - 50N
9 = | 10.50m: With a moderately thin layer of very weak L SPT=50N=50/150
% B B siltstone. | 34.5] (Solid nose)
e 10.64m: Sandstone becomes very weak. Bedding C
s B dips 45°. L]
el -]
zl | 10.80m: Sandstone becomes extremely weak to L
% B | very weak. L
s — 10.92m to 10.96m: Joint (50°) rough, | |
a] 11.0 planar, orange surface staining. _
E | _| 10.94m to 10.95m: Joint (45°) rough, |
planar, clean. 4.0
ol _ | 34.0]
ol _ L
-
ol _ L
ol - 96 93 1 HQ3 =
i @ -
- _ L
ol L
ol 11.39m: With a thin layer of very weak siltstone at L
e 11.5 11.39m and a moderately thin layer at 11.43m (30°
> bedding dip). -
g n 11.41m: Sandstone becomes very weak at 11.41m [ 335
E B - and fine grained at 11.52m. 29
bt 8 _ L
a2l _ L
=] — L
@]
ey = _ L
ol - L
o
wil _ L
<l 12.0
o
=| Remarks
: Groundwater not recorded during the investigation.
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NZGD

D: BH 638054

Sinclair Knight Merz
25 Teed Street, Newmarket

Borehole Logging Form

Bore: BHO1

Auckland, New Zealand

Tel: +64 9 913 8900

Fax: +64 9 913 8901

Web: www.skmconsulting.com

Project Name: Ellerslie Racecourse SW Upgrade

Location: Ellerslie Racecourse

Drilling Date: ~ 15/11/2007
Project Number: AE03390.3

Drilling Company: Boart Longyear
Drilling Method:

Co-ordinates: 2671704.00mE 6477579.00mN

15m
Bore Diameter: 100mm
Ground Elevation: 45.10mRL

Drilled Depth:

Logged by: NDM
Checked by: TPA

Groundwater not recorded during the investigation.

—_ ] ~A= o > c - g §]
£ |82 o | 53| £ |32 s_| =% 5
e@ | xx | O | BT g |85 Description of Strata Defect Description CE| ¥ 13
Og| OO x g c 5 e Q ) T 4 €
= | @ ' 7)) O] w a £ 8
- - SPT=36 50N=50/50 |
| _ 12.00m: Sandstone becomes fine to medium [ o 5075
| _| grained, extremely weak to very weak. | 33.0] (Solid nose)
- — 12.26m: With a thin layer of very weak siltstone. =
- — 12.30m: Sandstone becomes fine grained, very [
| weak. L
12.5 -]
[ | 325
o - 52 45 0 HQ3 12.72m: Sandstone becomes fine to coarse i
B -1 (52) grained. L
13.0 I
[ | 320
13.5 -]
| 13.50m: Sandstone becomes fine grained, [ SPT=50N=50/125
| | extremely weak to very weak. | 31.5] (Solid nose)
- X %X Unweathered, grey, SILTSTONE. Very weak. [
= _ X % (East Coast Bays Formation) [
L _ X X L
| — X X I —
X X
L _ oo L
14.0 Unweathered, grey, fine grained SANDSTONE. 7
Extremely weak. (East Coast Bays Formation) I
B | 13.98m: Sandstone becomes fine to medium 310
- - grained, very weak. E—
= - 14.07m: With some carbonaceous flecks =
© G
or - X A — ]
SbL | Unweathered, grey, SILTSTONE. Very weak. L]
% 91 83 1 HQ3 i i (East Coast Bays Formation)
ey 5 .
S| 7 X X 7
% - - x x A —
sl 14.5 x X 14.44m to 14.46m: Joint (20°) rough, N
Q - XX planar, clean i
ok - L e .
wh — X X | 30.5]
BO: - | X X [
ol - X X L
i | X X A L _
E - -
S — Unweathered, grey, fine grained SANDSTONE. |
ol - Very weak. (East Coast Bays Formation) =
i B | L
81501 C _
E BHO1 terminated at 15.00m. Target Depth SPT=50N=507T10
[O) (Solid nose)
(e}
-
w
|
@]
I
-
=
o
o
=
o
>
£
o
w
5
QO
5
@]
=
o
o
w
=
5
o
=| Remarks
o
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.

NZGD ID: BH_68054
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Groundwater not recorded during the investigation.

NZGD (D BH_62052 JAE03390_SKMO07_BHO06
Sinclair Knight Merz H . = =
25 Teed Street, Newmarket Borehole Logging Form Bore: BH06
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 19/11/2007
Fax: +64 9 913 8901 ) . )
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 26m Logged by: VK
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671225.00mE 6477788.00mN Ground Elevation: 42.90mRL
= ~5 2
£3 88| o | 2| £ | BT S | =2 5
80 |gx | O | B2 g |85 Description of Strata Defect Description SE| ¥% 13
Og| 0O | X | 85 @ 29 o~ &4 £
=|Fa L %) (O] ] o c 8
= _ SILT with minor fine grained sand, dark brown. [
= | Stiff, moist, non plastic. (Topsoil / Fill) L /
: : Silty CLAY, dark brown, Very stiff, moist, : :
- - moderate plasticity. (Fill) ] /
[ | 42.5|
- 05 100 N/A N/A HA T
= _ Clayey SILT, greyish white intermixed brownish [
= | orange. Very stiff, moist, slight plasticity. (Fill) L ]
: : 0.70m: Becomes dark orange brown, hard, : :
| _ moderate plasticity. L ]
[ |_42.0|
- 1.0 100 N/A N/A HQ3 =
= | 1.00m: With minor medium to coarse, angular to L]
= | subangular, strong basalt gravel, gap graded, max. L
B | size 40mm and trace fine sand. L]
- - 88 N/A N/A HQ3 =
[ | 41.5|
| Slightly weathered, BASALT, grey. Strong, highly L
1.5 vesicular (max 50mmg). (Basalt Lava) L]
= — 1.63m to 1.66m: Joint (8°) rough, e
- — planar. =
: : 1.76m to 1.77m: Joint (5°) rough, : :
B | planar. L
L _ | 41.0]
2.0 I
B n 2.04m to 2.08m: Joint (50°) rough, I
| _ planar. 7
sf C
] o - 92 92 3 HQ3 =
oL - (92) 2.27m to 2.29m: Joint (5°) rough, [ —
| _ planar. L
ol — | 40.5]
oL _ [
gl 25 -
oL | [
-
wl _ L
o
o = _ L
ol - L
ol - [
£
Sk _ L
=z - — - —
2 _ | 40.0]
w
8 3.0 2 08m 0.5.00m: Jo -
5 : 0 3.00m: Joint rough, stepped,
ol infilled brown silt. [E—
ol _ L
ol _ L
-
ol _ L
= _ L
t I 3.28m: Becomes less vesicular (max 12mmg). 3.28m to 3.30m: Joint (15°) rough, .
] | planar, clean. e
['4 - | 39.5]
o - - —
&l 35 -]
2
gl ] 3.55m: Joint (0°) rough, planar, clean. | ]
el I
5
a2l _ L
g 100 | 100 | 3 HQ3 3.75m to 3.78m: Joint (10°) rough, -
—I =1 (100) planar, clean. 7]
8 B N 3.77m: Joint (0°) rough, planar, clean. [ 39.0
| = _ | 39.0]
== _| [ |
< 40
o
=| Remarks
o
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD D BH 68058
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH06
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 19/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 26m Logged by: VK
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671225.00mE 6477788.00mN Ground Elevation: 42.90mRL
= ~5 2
£3 88| o |55 £ B s_| 22 5
80 |xx | O | B2 g |85 Description of Strata Defect Description CE| ¥ 13
Qg| g | & |85 5 |89 2= 85 §
=|Fa L %) (O] ] o c 38
| _ 4.01m to 4.03m: Joint rough, planar, L
L — stained orange brown. L]
[ ] | 38.5]
4.5 -]
B ] 4.65m to 4.67m: Joint (30°) rough, [ ]
: : planar, clean. : :
[ ] | 38.0]
[ 5.0 -
: : 5.10m: With occasional vesicles (max 4mmd). : :
B ] 5.20m to 5.30m: Joint (15°) smooth, [ ]
B - 100 95 1 HQ3 planar, clean. 7
[ ] | 37.5]
5.5 -
[ ] | 37.0]
6.0 v -
[ ] | % -]
o ¥ C ]
S | \/ 6.20m: Becomes moderately weathered, dark grey; L
S| | with lesser strength, max vesicle 15mm@. Very L
B B closely fractured from 6.2 - 6.27m, recovered as L]
g B N WV, gaei%lili]n;-to coarse gravel size fragments with brown | 36.5]
8‘ 6.5 o/ 6.27m to 6.70m: Closely fractured. 6.45m: Joint (0°) rough, planar, brown ]
staining. *
SF 1 M 6.49m to 6.53m: Joint (35°) rough, —
E B — planar, brown staining. i
or — 4 6.60m to 6.63m: Joint (40°) smooth, e
(3] — planar, brown staining. S
ol -4 70 35 5 HQ3 6.67m to 6.78m: Joint (60°) smooth, -
E L - (55) vV planar, brown staining. L
F4 B | 6.80m to 6.91m: Joint (50°) smooth, L
2 ’/ planar, brown staining. 36.0
o _ | 36.0]
5l 7.0 ¢ E
o ) - ]
ol _ L
oL _ L
-
ol _ {’ L
ol ] ’/ I
Il — [ —
3 \Y/
= — Vv S
- % —
&l 75 DV -
L _ 7.50m to 7.62m: Highly fractured, recovered as fine | 7-50m to 7.62m: Fracture zone. L
g | _| ’/ to coarse gravel sized fragments with reddish L ]
el brown staining. 7.62m to 7.78m: Joint (85°) rough, [
E_, | ’/ planar, brown staining. [
s v T ]
= \Z 7.80m to 7.82m: Joint (30°) rough, ]
ol ] planar, brown staining. | 35.0]
=B _ 7.90m to 8.16m: Highly fractured, recovered as fine 7.90m to 8.16m: Fracture zone. R
<|_8.0 '/ to coarse gravel sized fragments with reddish
o
=| Remarks
: Groundwater not recorded during the investigation.
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NZGD

D: BH 638058

Sinclair Knight Merz
25 Teed Street, Newmarket

Borehole Logging Form

Bore: BH06

Auckland, New Zealand

Tel: +64 9 913 8900

Fax: +64 9 913 8901

Web: www.skmconsulting.com

Project Name: Ellerslie Racecourse SW Upgrade

Location: Ellerslie Racecourse

Drilling Date:
Project Number: AE03390.3

19/11/2007

SKM

Drilling Company: Boart Longyear
Drilling Method:
Co-ordinates: 2671225.00mE 6477788.00mN

26m
Bore Diameter: 100mm
Ground Elevation: 42.90mRL

Drilled Depth:

Logged by: VK

Checked by: TPA

Groundwater not recorded during the investigation.

—_ ] ~A= o > c - g §]
£ |82 o | 53| £ |32 s_| =% 5
e@ | xx | O | BT g |85 Description of Strata Defect Description CE| ¥ 13
Qg| g | & |85 5 |89 2= 85 §
=|Fa L %) (O] ] o c 38
B B brown staining. 7.90m to 8.16m: Fracture zone. L
] 8.16m to 8.26m: Joint (50°) smooth, | _|
B | 69 35 5 HQ3 planar, clean. L]
- ] G ]
B N 8.39m to 8.49m: Joint (85°) smooth, 345
8.5 planar, silt coating. —
* 8.39m to 8.52m: Joint (75°) rough, =
= _ planar, trace tiny mineral (?) flecks. e
[ | 34.0|
| 0.0 -
9.00m to 9.06m: Joint (50°) rough,
: : planar, clean. : :
B i 9.30m to 9.40m: Highly fractured, recovered as fine | 9-30m to 9.40m: Fracture zone. C
| | to coarse gravel sized fragments with reddish | 33.5]
brown staining. 9.40m: Joint (0°) rough, planar, silty
| 95 sand coating. .
9.49m: Joint (0°) rough, planar, clean. [~ 7|
B N 9.54m to 9.57m: Joint (20°) rough, I
— = stepped. —
= — 9.64m: Joint (10°) rough, planar. I
= - 95 68 5 HQ3 9.72m to 10.32m: Joint (85°) rough, [
: : (88) undulating, trace silt. : :
L _ | 33.0]
10.0 v -
[ | % -
o ¢ -
o
= — % L
e}
= _ 10.32m to 10.36m: Joint (30°) smooth, -
g | _| \V planar, clean. | 32.5]
aF L
2l 10.5 | % -
9 = | 10.50m: Becomes stronger with fine vesicles. L
o = _ L
ol - L
ol . [
A _ L
gL ’/ ‘ | 320
sk | Vi 10.90m: Becomes less vesicular. L
g 11.0 ® -
ol _ L
a @ C ]
Ug | - 100 100 2 HQ3 11.21m to 11.22m: Joint (5°) smooth, | |
’/ planar, clean.
I - (100 v, o
§ B ] \./ 11.35m: Joint (0°) rough, undulating, | 31.5]
ol 7 \V4 clean. ]
&l 11.5 ./v -
>
=t _ ’/ L
B - — — —
[ I _ L
E . » -
sk - 5 .
ey = _ L
S P/ 11.84m: Joint (0°) rough, planar, clean. 4, o
1] 11.90m. ]
= | [ |
2l 12.0 [
o
=| Remarks
o
<
=
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a
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD D BH 68058
Sinclair Knight Merz .
25 Teod Street, Newmarket Borehole Logging Form Bore: BH06
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 19/11/2007
Fax: +64 9 913 8901 . _ .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 26m Logged by: VK
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671225.00mE 6477788.00mN Ground Elevation: 42.90mRL
£d | &< ERE: 5 | =§ 2
390 | =% 24 20 3 |96 L L 2o S g
o0 |y | O 0T IS SO Description of Strata Defect Description SE| %
Og| OO x © < 5 Q9 o> &4 £
=|Fa w %) O] ] o2 8
[ | 305
12.5 12.45m to 12.48m: Joint (15°) rough, B
B H planar, clean. ]
- - 100 100 2 HQ3 12.73m: rough, planar, clean. =
B -1 (100) L
[ | 300
13.0 I
] 13.31m to 13.33m: Joint rough, planar, | |
B B stained orange. | 29.5|
13.5 -]
[ | 29.0|
14.0 v -
[ | % -
sf ] v -]
SF 100 | 100 | O | HQ3 -
2=~ (100) -
2l v, | 28.5|
Q L
§ 14.5 | % I
2l _ \/ L
] =N —| [
s 4 L
| E— Vv L
Z : : ’/ 14.82m to 15.02m: Becomes highly vesicular. l@
w
8| 15.0 v E
o \/
h| SR L
of D, -]
oF - ® -
LLJ B — [ —
] E— L
Il — [ —
i - yvv -
o ¢ s
£l 155 ./\/ 15.46m: Joint (0°) smooth, planar, H
'>E' | | ’/ clean. L]
' - -
g - 97| 97| 3 | Ha3 |V -
=y I o7 9 15.79m: Becomes less vesicular. C ]
b — s0e | 27.0]
= B 15.89m to 15.95m: Joint (50°) smooth, ]
<[ 16.0 ,/ planar, infilled yellowish brown clay.
o
=| Remarks
=] Groundwater not recorded during the investigation.
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NZGD [D-BH 63058
Sinclair Knight Merz .
25 Teod Street, Newmarket Borehole Logging Form Bore: BH06
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 19/11/2007
Fax: +64 9 913 8901 i . i
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 26m Logged by: VK
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671225.00mE 6477788.00mN Ground Elevation: 42.90mRL
— c 12
£ g L a £ x g ?g é .;: % &
8@ | xx | O | B35 2 155 Description of Strata Defect Description SEl % 3
£ p £
Og| OO o o c & e Q I T 4 g
=|Fa w %) O] ] o2 38
] 16.05m to 16.23m: Joint (85°) rough, | |
: : planar, infilled yellowish brown clay. : :
B — 16.23m to 16.25m: Joint (20°) smooth, —  —
= — planar, infilled yellowish brown clay. e
[ | 26.5|
16.5 -]
= | 16.50m: Absence of vesicles. L
B 7 16.69m to 16.78m: Joint (60°) smooth, [~
B — planar, coated greyish brown clay. |
[ | 26.0|
17.0 -]
-+ 100 80 3 HQ3 =
[ | 255
17.5 17.45m to 17.56m: Joint (70°) smooth, | |
B H planar, clean. ]
- 17.75m to 17.81m: Joint. C ]
[ | 25.0|
17.90m to 18.00m: Joint smooth,
18.0 v planar, stained orange. ]
[ | % -
| _ 18.11m to 18.16m: Joint (60°) smooth, | |
ol | ¥ planar, clean. L]
% \/ 18.16m to 18.19m: Joint (60°) smooth,
3| ] planar, clean. C]
2l v, | 24.5|
oL L
§ 18.5 | % I
2l _ \/ L
] =N —| I —
8- 4 93 | 82 | 1 | Ha3 -
< L) N C ]
- » 20
8| 19.0 v E
o \/
s 4 L
of D, -]
| & -
ar -
. » vV, I
| Vv .
x| e | 23.5]
[a] B \Y4 B ]
E[ 19.5 DV -
>
I L
gr e C ]
3 Y -
= - \ C ]
of ] P/ [ 23.0|
= E -
5| 200 ®
o
=| Remarks
=] Groundwater not recorded during the investigation.
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NZGD [D-BH 63058
Sinclair Knight Merz .
25 Teod Stroet, Newmarket Borehole Logging Form Bore: BH06
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 19/11/2007
Fax: +64 9 913 8901 . . i
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 26m Logged by: VK
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671225.00mE 6477788.00mN Ground Elevation: 42.90mRL
= -5 2
88 o 2| 2 e § | =8 :
80 |gx | O | B2 g |85 Description of Strata Defect Description SE| ¥% 13
Og| OO x ©c 5 ol o7 Ty €
= - @ [T 7)) - w a £ 8
B -1 100 100 0 HQ3 20.23m: Moderate vesicularity at 20.3m-20.46 and [
B —1 (100) at 20.58m-20.9m. 7]
| | 22.5]
20.5 -]
[ | 22.0|
21.0 -]
[ | 21.5|
21.5 -]
- 100 | 100 0 HQ3 el
- — (100) .
[ |_21.0|
22.0 I
= | 22.00m: Becomes moderately to highly vesicular L
| _ (max 16mm®). L
sf -
Q - — — —
=] I (R
] I | 205
oL L
2l 225 L
oL L
-
ok 4 L
4
[ I L
] =N —| I —
g I L
S ". "] BASALT GRAVEL in a silty clay matrix, dark grey. -
ol N "L ° Loose, moist, fine. Trace medium grains. [ 20.0]
finf o — b o o (Transition Zone) —
sk < o o L
< 23.0 100 N/A N/A HQ3 [X__~ silty CLAY, dark brown black. Stiff, moist, i
al- — | — X7 moderate plasticity. With trace carbonaceous e
ol — — — material. (Puketoka Formation) [
SF - B C ]
E /- e -
of 1 — -
] I l— — L
81 — 193]
&[ 235 | -]
> - X
I - L
<] i P — =
wl - — X [
= . - — [
%, _| 100 N/A N/A SPT *Xifx; 23.70m: With a small piece of organic material. L
oL _ - — 23.75m: Becomes grey. With occasional L
& - |X__—7| carbonaceous flecks. L
3 I — x | 19.0]
B * "X sandy SILT, some clay, light grey. Stiff, moist, [
5 24.0 % 1 _non plastic. (Puketoka Formation, ?)
o
=| Remarks
=] Groundwater not recorded during the investigation.
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NZGD D BH 68058
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH06
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 19/11/2007
Fax: +64 9 913 8901 . . i
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 26m Logged by: VK
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671225.00mE 6477788.00mN Ground Elevation: 42.90mRL
= - & 1]
£o | 28| S x 2 §E S = '% 5
8@ | xx | O | B35 g |85 Description of Strata Defect Description SEl % 3
Og| 0O | X | 85 @ 29 o~ &4 £
=|Fa w %) O] ] o2 8
= _ * *|  24.00m: With minor orange brown mottles. L SPT=5,12,T7N=29
X (Open nose)
= _ N L
| — X I —
X X
= _ o L
- — X - X - —
| — Cox’ - |
= b x X L
B A | 18.5|
X - X
245 * *| Clayey SILT, some fine grained sand, grey with [
= | [% x| occasional orange brown mottles. Stiff, moist, low L
B | = plasticity. (Puketoka Formation, ?) L]
< X
= _ ~ L
[ ] 100 | NIA | N/A | HQ3 [F__ C
| — [ S| I —
= _ < L
| _ x . Silty SAND, minor clay, grey. Medium dense, | 18.0]
cLoX moist, fine grained. (Puketoka Formation, ?) L
25.0 " -]
[~ ] tLoX — -
| b N [
I x0T L
| ] X [
| _ I X"—_| Silty CLAY, minor fine grained sand, grey. Stiff, L
| _| | — > moist, moderate plasticity. (Puketoka Formation, | 17.5]
12
255 = -
= _ X . Silty SAND, minor clay, greyish brown. Medium [
= | Lo X dense, moist, fine grained. (Puketoka Formation, L]
= | o ?, -]
| — c0 X - |
B — 100 | N/A | N/A HQ3 |, - - -
] * 7| SandySILT, trace clay, greyish brown. Firm, C
B _ « .y moist, non plastic. With trace carbonaceous | 17.0]
x| material. (Puketoka Formation, ?) L
26.0 X .
BHO06 terminated at 26.00m. Target Depth
s
I
©
o
O]
»
0}
o]
-
w
14
o]
o
3}
£
©
z
)
i
8
<)
x
Q
(e}
-
w
|
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-
=
4
a
=
o
>
E
h
=
£
=
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=
)
o
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=| Remarks
=] Groundwater not recorded during the investigation.
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D BH 63066 |
NZGD p——a— JAE03390_SKMO07_BH15|—
inclair Knight Merz A . — —
25 Teed Street, Newmarket Borehole Logging Form Bore: BH15
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 ) . )
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 12m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671561.00mE 6477807.00mN Ground Elevation: 47.40mRL
= ~5 2
sa3| 82| o | 25| £ |32 §_| =2 5
80 |gx | O | B2 g |85 Description of Strata Defect Description SE| ¥% 13
Og| 0O | X | 85 @ 29 o~ &4 £
=|Fa L %) (O] ] o c 8
= | Clayey SILT, dark brown. Very stiff, moist, slight L
| _ plasticity. With trace grass rootlets. (Fill) L ] /
[ ] : — | 47.0]
|” " 7| Clayey SILT with some fine grained sand, grey /
I 0.5 x «|  white mottled orange. Stiff, moist, slight plasticity. I
: 100 N/A N/A HA |" = 7| (EastCoastBays Formation) =
| - * ~ * [
| ] S L
-x=
= _ L L
= _ e L
= _ < ¥ L
| _ - [
= _ [ESE—- | 46.5]
B B > 0.89m: Becomes light orange, slight to non L
1.0 P X plasticity. C ]
= _ X X L
=
= _ DA L
= _ ] L
| _ X__ X [
X
B — 100 | N/A | NA HQ3 [ A [
= _ = L
= _ e [
| _ = | 46.0]
1 [ - - —
15 o C
= | X . Silty SAND with minor clay, light orange mottled L S%T=2,2,4N=6
| ] © .7 x| greywhite. Loose, moist, fine to medium grained. L] (Open nose)
B B '« © | (EastCoastBays Formation) L]
B | .| 1.64m: Becomes grey white. With trace clay. L
B | 89 N/A | N/A SPT | . 7. o
X .
= _ T L
= _ x L | 45.5]
X (—
2.0 — Clayey SAND with minor silt, grey white mottled L
| | [7. .71 lightorange. Loose, moist, fine to medium L
B _ | | grained. (East Coast Bays Formation) L]
| - L .
o — P — —
S - I -
] IR e |_45.0]
[0) P
q — (- .— 2.42m to 2.56m: With thin, subhorizontal |
8 25 87 N/A N/A HQ3 f - laminations. i
9 = _ [ . [
wl- — - [
x| _ L
8 | | Moderately weathered, grey, fine to medium L ]
@ grained SANDSTONE. Extremely weak. (East
el N Coast Bays Formation) 7
2L ]
2L _ | 44.5]
w
8 3.0 - -
) SPT=3,7,9N=16
ol ] 7 (Open nose)
ol _ L
oL _ L
-
Wi 71100 | NJA | N/A | SPT C
b I -
-
o _ [
|l _ | 44.0]
o - - —
&l 3.5 -
>
el _ L
4 I -]
=
2l _ L
= _ L
o]
ey = _ L
al- - [
oL _ | 43.5]
= I -
<. 40| 71 71 N/A HQ3
o
=| Remarks
=] Groundwater not recorded during the investigation.
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NZGD ID: BH_68066

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD |D.BH 623066
Sinclair Knight Merz .
25 Teod Stroet, Newmarket Borehole Logging Form Bore: BH15
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 . ) .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 12m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671561.00mE 6477807.00mN Ground Elevation: 47.40mRL
<3| &8 o | 2 |3z 5 =S g
20| 9 | 38| 3 |85 - L S_| E% 3
o |y | C She] g oo Description of Strata Defect Description SEl 5T €
Og| OO x ©c 5 ol o7 Ty €
= - g)/ [T 7)) - w a £ 8
[ U o
[ |_43.0|
| 45 -
SPT=6,9,14N=23
: : : : (Open nose)
[~ 7] 100 | NJA | N/A | SPT I
[ | 42.5|
| 5.0 4.95m: Sandstone becomes fine grained, extremely : :
| _| weak to very weak. L
[ |_42.0|
[ 55] 30 | 30 0 | Ha3 -
| _| (30) [
[ | 15|
6.0 | - . )
= _ 6.00m to 6.20m: With a moderately thin layer of L] SPT=1 1|.,16,17N—33
| | extremely weak to very weak siltstone. L (Solid nose)
of C ]
= — 6.21m to 6.25m: With a 10 mm thick carbonaceous i
oL — band; 45° dip. L
] I | 410|
oL L
Bl-6.5 oo
oL J L
-
ol A L
4
[ - L
] =N —| I —
8- 4 3 | 33 | 0 | Has -
| C ]
2 | | 40.5]
w
5[ 7.01 - -
e
h| SR L
o - L
le] B _ L
-
| S L
] E— L
5 - — — —
S — — —
48 , | 40.0]
o - — —
E[ 75 -
> SPT=12,20,30N=50/275
E | | 7 (Solid nose)
e -
E
I . L
| S L
ol L
[a] B — - —
oL _| | 39.5]
= -
<|_8.0
o
=| Remarks
=] Groundwater not recorded during the investigation.
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.

NZGD ID: BH_68066



NZGD |[DBH 68066
Sinclair Knight Merz .
25 Teod Street, Newmarket Borehole Logging Form Bore: BH15
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 i . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 12m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671561.00mE 6477807.00mN Ground Elevation: 47.40mRL
<3| 88 e | 2 |zo s | =§ 2
€0 88| o | 55| £ | 8% - inti g &3 £
o0 |y | O 0T IS SO Description of Strata Defect Description CSEl = £
Og| OO x LS & QO o> &4 £
= - g)/ [T N - w a £ 8
- - 27 19 0 HQ3 =
- (19 L
[ | 39.0|
8.5 | -
[ | 38.5|
| 0.0 -
SPT=13,29,21N=50/265
- 7 T (Solid nose)
- ] 73| 73 0 HQ3 | 38.0]
| (73) I
9.5 L
[ | 37.5|
[~ 10.0] o
| | 9.99m: Sandstone becomes extremely weak. L]
[~ ] 100 | 100 | © HQ3 C
o ] (100) L
sl 4 I
s L]
] IR | 37.0|
oL L
38l-10.5 [E— _ -
oL | 10.50m: Sandstone becomes extremely weak to L SPT=22,35,15N=50/210
d B B very weak. C (Solid nose)
4
[ - L
o —| [
s 4 L
£
L L
zL L
2 | 96 96 0 HQ3 | 36.5]
b | (96) C
o| 11.0 L
e
f| S L
ol 4 L
oL _ L
-
ar -
% = _ Unweathered, fine to medium grained, L
L | SANDSTONE, grey. Very weak. (East Coast Bays L
4 B | Formation) | 36.0]
[=]
E[ 115 -
>
- .
e | 100 | 100 0 HQ3 L
s (100) L
S | — - —
ol L
[a] BN — - |
1 I | 355
= I C
<|_12.0
o
=| Remarks
=] Groundwater not recorded during the investigation.
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NZGD ID: BH_68066



NZGD |D.BH 623066
Sinclair Knight Merz .
25 Teod Stroet, Newmarket Borehole Logging Form Bore: BH15
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 15/11/2007
Fax: +64 9 913 8901 . _ .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 12m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671561.00mE 6477807.00mN Ground Elevation: 47.40mRL
<3| 88 o | 2 |ze s | 2§ g
€0 |2 | o |35 £ |85 - o TE &8 g
o |y | C She] g S O Description of Strata Defect Description SEl 5T €
Og| OO x LS & QO o> &4 £
= - g)/ [T 7)) - w a £ 8
. SPT=06.44 6N=507775 |
BH15 terminated at 12.00m. Target Depth (Sc‘)lid‘nose?) 16
8
q
ES
o
O
(]
O]
e}
-
w
14
o}
m
¥
£
©
b4
o
T
e
o
[0}
e}
-
o
e}
T
)
x
[a]
=
o
>
E
h
5
=
I
=
[a]
O
w
=
5
o
=| Remarks
=] Groundwater not recorded during the investigation.
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD (- BH_G2067 JAE03390_SKMO07_BH16 ——
Sinclair Knight Merz H . T =
25 Teed Street, Newmarket Borehole Logging Form Bore: BH16
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 14/11/2007 M
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671644.00mE 6477734.00mN Ground Elevation: 46.70mRL
— c 12
— _—= [e)) c -~ -
£3 88| o | 55| £ |32 s_| =% 5
e@ | xx | O | BT g |85 Description of Strata Defect Description CE| ¥ 13
Cg|og| & | &= s | &3 ST /e §
= 24 @ w £ (&)
= | Clayey SILT, dark brown. Stiff, moist, slight L
| _ plasticity. With trace grass rootlets. (Fill) L ] /
[ | 6.5/
- — 100 N/A N/A HA i /
- — GRAVEL, dark orange brown. Loose, fine to i
05 coarse. Gravel is completely weathered to highly = /
- weathered, subangular basalt; extremely weak to =
— - very weak. (Fill) ]
— - Clayey SILT, orange brown. Firm, moist, low i
— — plasticity. (Fill) =
L _ | 46.0]
= | Highly weathered, basalt COBBLE. Weak, L
| | (n;glii)erately vesicular (max. vesicle size 1mmg) L
|
= _ No core recovery. [
100 25 | nA | NA | Ha3 -
[ | 455
1.5 | C
= | Moderately weathered, grey, fine to medium L
| _ grained SANDSTONE. Very weak. (East Coast L ]
B ] Bays Formation) [
L _ | 45.0]
| | 1.71m to 1.74m: Joint (10°) rough, L
L — planar, stained orange. |
B B 1.77m to 1.79m: Joint (20°) rough, ]
| ] 1.84m: Sandstone becomes extremely weak. planar, stained orange. C ]
2.0 4.99m: Sandst b " | Kt 1.98m to 2.03m: Joint (45°) rough, I
B B -99m: Sandstone becomes extremely weak to very | pionar “clean. L]
B B weak. L
of 45
[N o - 94 0 9 HQ3 =
e}
- : : (94) 2.28m: Sandstone becomes very weak. : :
Y | 2.35m: Very closely jointed between 2.35m and L
oL | 2.78m. Three rough, planar, clean, joint sets L
8 2.5 inclined @ 20°, 45° and 70°. L]
9 = _ [
4 X Moderately weathered, grey, SILTSTONE. Very o
ol n X X weak. (East Coast Bays Formation) " 44.0]
v 7 X X 2.68m: Siltstone becomes extremely weak at I
| X X 2.68m-2.71m and at 2.74m-2.76m. i
] — X X =
4 N _ X X L
2 X X
wl= ] X X [
5 300 -
2 X X SPT=10,20,30N=50
er 7 X % . (Solid nose)
O] n X X 7
9 [— - X X — -
wh | X X | 43.5|
6 | _ X X L _|
X X
5 B ] X X [~ -
é — — X X |
- — X X - —|
E B X X S
al 35 § § Unweathered, grey, SILTSTONE. Extremely weak. [
ZL _ X X (East Coast Bays Formation) L]
E = —| i i 3.45m: Siltstone becomes extremely weak to very [
ot SR weak. 3.63m to 3.65m: Joint (20° h - oo
| I oo 3.53m: With a moderately thin layer of very weak, plan;nr o ein (20°) rough, | 43.0]
s 47 40 5 HQ3 |x x fine grained sandstone (45° bedding dip). ' |
ol 4 71 X X 3.63m: Siltstone becomes very weak. 3.76m to 3.78m: Joint (20°) rough, L]
E = _ 7 X X planar, clean. L]
o X X 3.81m to 3.83m: Joint (20°) rough,
wil~ 7 X X undulating, clean. 7
'5 4.0 o 3.89m to 3.90m: Joint (10°) rough, il
o
=| Remarks
: Groundwater not recorded during the investigation.
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NzZGD ID: BH_68067
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Groundwater not recorded during the investigation.

NZGD D BH 68067
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH16
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 14/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671644.00mE 6477734.00mN Ground Elevation: 46.70mRL
— c 12
—~| == o)) c - 2
£8 1£2) o | 55| < - . S_| £38 5
8 ) ?5 % g k) g Description of Strata Defect Description SEl 53 E
Jc ) ©
E|R D s 3 ] @2 3
planar, clean.
B 1 4.00m to 4.02m: Joint (20°) rough, 7
B 7 lanar, clean. I
- — Unweathered, grey, fine grained SANDSTONE. P =
= — Very weak. (East Coast Bays Formation) | 42.5]
| | 4.21m to 4.22m: Joint (5°) rough, L
| _ planar, clean. L]
] . “| Very thin interbeds of unweathered, grey, glgr:?;nr tgéﬁfm: Joint (10°) rough, C ]
ERRAE SILTSTONE and fine grained SANDSTONE. Very ’ S o o
[ 45 XX % | weak (40° bedding dip). (East Coast Bays glg;;nr tglg;:?m. Joint (10°) rough, o
B B % x>\  Formation) ' ’ 7 SPT=10,30,20N=50/200
| ] § § Unweathered, grey, SILTSTONE. Extremely weak. 7 (Solid nose)
B N X X (East Coast Bays Formation) : :
L - x X | 42.0]
X X A
L _ S L
B i i i 3 4.78m: Siltstone becomes very weak. Very closely 4.78m to 4.82m: Joint (40°) rough, I
- X % fractured between 4.78m to 5.85m. planar, clean. i
B 7 X X 4.89m to 5.20m: Joint. Highly fractured. [~
" 5.0 X X 4.90m to 4.95m: Joint (45°) smooth, |
. X X planar, clean. i
= — XX 4.97m to 5.01m: Joint (40°) rough, -
- oo planar, clean. [
= | X x X 4.97m to 4.98m: Joint (30°) smooth, L
- — X X planar, clean. | 41.5]
| | 9 25 9 HO3 X 5.01m to 5.10m: Joint (60°) smooth, L]
- | (69) Unweathered, grey, very fine grained ple:r;ar, clea1n. L . [
] SANDSTONE. Very weak. (East Coast Bays 5.11m to 5.17m: Joint (45°) smooth, ™ 7]
Formation) planar, clean. .
- — 5.17m to 5.20m: Joint (50°) rough, e
| planar, clean. i
5.5 5.46m: Sandstone becomes fine to medium 5.26m to 5.30m: Joint (45°) rough, [
- — grained. planar, clean. L
| | 5.54m: With a moderately thin layer of very weak 5.38m to 5.40m: Joint (30°) rough, L
| _ siltstone. planar, clean. L]
| 5.63m: Sandstone becomes fine grained. 5.47m to 5.55m: Joint (60°) rough, 41.0
— i planar, clean. [ ]
[ 2 % Unweathered, grey, SILTSTONE. Very weak. 5.50m to 5.53m: Joint (45°) rough, -
B B X X (East Coast Bays Formation) planar, clean. i
- — X X 5.71m to 5.82m: Joint (20°) rough, i
B B X X planar, clean. ) [
. X X 3 5.92m: Siltstone becomes extremely weak. 5.77m to 5.79m: Joint (30°) rough, =
6.0 X X planar, clean. L]
| X X 6.00m: Siltstone becomes very weak. 5.81m to 5.85m: Joint (45°) smooth, | | SPT=16,30,20N=50/250
x X planar, clean. (Solid nose)
L _ % L
| _ X X 6.10m: With a thin layer of extremely weak to very L
ol | X X weak, fine grained, sandstone at 6.1m, 6.23m and | 40.5|
N B B X X 6.54m (20-30° bedding dip). L]
E X X A
- — X X e
- — X X [ ]
ol X X (I
[0) X X
ol X X A L
gl 6.5 XX C ]
S - X X L
X X A
4 I X X I
8 L — Unweathered, grey, fine grained SANDSTONE. |_40.0]
ol -{ 80 80 0 HQ3 Very weak. (East Coast Bays Formation) L ]
E - -1 (80) 6.65m to 6.72m: With a 10mm thick carbonaceous [
z L 80° di
= — band; 60° dip. L
% | _ 6.74m: With a moderately thin layer of very weak L
= _| siltstone. C ]
3| 7.0 6.77m to 6.84m: With a very thin layer of fine
o grained sandstone and 3mm thick carbonaceous [
o band; 60° dip. oA
8 B ] 6.96m to 7.10m: Sandstone become extremely i
- — weak to very weak. e
| B i 30.5]
|
aF _ L
Il — [ —
-
- _ L
ol _| L
o
g 7.5 i -
L _ i i Unweathered, grey, SILTSTONE. Extremely weak. L SPT=281 '?5'8'\‘:50/180
g B | 5% (East Coast Bays Formation) L] (Solid nose)
wl | X X I —
5 X X X
5-7 7 X X 390
ar — X X i
- — X X A — —
alL — X X I —
] X X
W B 7 X X S
<|_8.0 e
o
=| Remarks
o
<
=
<
a
[}
©
Qo
=
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fid
©
©
o

NzZGD ID: BH_68067
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NZGD D BH 68067
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH16
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 14/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671644.00mE 6477734.00mN Ground Elevation: 46.70mRL
= ~5 2
4| ]/ 2 . 2 | 3T S =S c
390 | =% 24 20 3 oG iy . S EW 2
o0 |y | O 0T IS o O Description of Strata Defect Description CSEl = £
Og|Co | X o< & Q9 o> &4 £
= | @ ' N O] w a £ 8
X X A
| _ X% L
| — X X N
| _ X X 8.11m to 8.12m: Joint (10°) rough, L ]
B ] X X planar, clean. | 38.5]
X X
- - 80 80 1 HQ3 |x x =
- ] (80) . - I
= | Unweathered, grey, very fine grained L
| _| SANDSTONE. Extremely weak. (East Coast Bays L
B Formation) L]
8.5 8.42m: Sandstone becomes fine grained.
8.47m: Sandstone becomes fine to medium 7
B 7 grained. -
[ | 38.0|
" 9.0 I ; )
| ol Unweathered, grey, SILTSTONE. Extremely weak C SPT—21S ,:3|7(j,13N—50/170
n _ % to very weak. (East Coast Bays Formation) L] (Solid nose)
- — X X I —
L 7 x X | 37.5]
X X A
B 7 X X 9.23m: Siltstone becomes very weak. .
. x X 9.29m to 9.36m: Joint (40°) smooth, [~ |
B 7 Unweathered, grey, very fine grained, planar, clean. . . T
- SANDSTONE. Very weak. (East Coast Bays 9.35m to 9.39m: Joint (45°) rough, i
| Formation) planar, clean. [
9.5 9.41m to 9.42m: Joint (20°) rough, I
9
= | planar, clean. L
B ] 9.58m: Sandstone becomes fine grained. C ]
- 9.66m: Sandstone becomes fine to medium | 37.0f
- - 80 57 3 HQ3 grained. ]
9.92m to 9.95m: Joint (40°) rough, [
10.0 planar, clean. [
of 365
= - L
] _ L
= _ L
al- — [ —
oL L
gl 105 - . _
oL oo Unweathered, grey, SILTSTONE. Very weak. C SPT—2(8),3|§3d,17N—50/175
d B | % % 3 (EastCoast Bays Formation) L] (Solid nose)
BOC | _ X X —
ol 7 x X | 36.0]
s X X
| _ X% L
E - — X X X [
i | _| X X [
Tl — i i §  10.86m: With a moderately thin layer of very weak, S
sk | X X very fine grained sandstone. =
d 11.0 X X [ ]
=~ — X X - |
o X X
or 7 X X X |
|= _ X X . . ) | 355]
ol - X X 11.15m: With a thin layer of extremely weak, fine 11.18m to 11.19m: Joint (20°) rough | 35.5]
al | X X grained sandstone. R
o 91 57 1 HQ3 Sl planar, clean.
4 - @) 11.18m: Siltstone becomes extremely weak. 11.28m to 11.45m. Highly fractured. L
= _ Unweathered, grey, fine to medium grained 11.29m to 11.30m: Joint (20°) rough, |- —|
x| SANDSTONE. Extremely weak. (East Coast Bays planar, clean. L
E B Formation) —
g 11.5 11.45m: Sandstone becomes very weak. L
el - L
s _ L
wl _ L
| B | 350]
= . _ L
@]
ol _ L
al- 7 L
]
wl _ L
<|_12.0
[
=| Remarks
: Groundwater not recorded during the investigation.
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NZGD D BH 68067
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH16
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 14/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: NDM
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671644.00mE 6477734.00mN Ground Elevation: 46.70mRL
— c 12
—| == o o)) > c -0 =
£3/88) o | 55| £ | 8§ - - 5| 2% 5
o |y | C ERe] IS oo Description of Strata Defect Description SEl 5T €
QOg| 0O | & o< © Q9 o~ of 1S
= | @ ' 7)) O] w a £ 8
SPT=50N=50/50 |
| ol Unweathered, grey, SILTSTONE. Very weak to L SON=50/5
| _| X X weak. (East Coast Bays Formation) | Solid
- % 12.10m to 12.13m: Joint (20°) rough, ] (Solid nose)
= — i i 12.16m: With thin layers of very weak, fine grained planar, clean. | 34.5
= — X X sandstone at 12.16m, 12.31m and extremely weak [ —
= | X X to very weak at 12.42m. L
L — X X 12.20m: Siltstone becomes very weak. |
X X 12.35m to 12.38m: Joint (45°) rough,
B X X planar, clean. ]
X X — —
12.5 X % L
= _ X X L
X X
= _ % L
= _ o [
| _ X X | 34.0]
= -1 o8 67 3 HQ3 |X % 12.70m: With a very thin layer of very weak, fine [
n - (93) X X grained sandstone. L]
B B i i 12.72m: Siltstone becomes very weak. L]
| | X X 12.84m: With a moderately thin layer of very weak, L ]
X X fine grained sandstone. L]
13.0 x L
X X
= _ X X L
- oo 13.09m to 13.10m: Joint (10°) rough, N
B ] X X planar, clean. R
= _ X% | 33.5]
B i Unweathered, grey, fine to medium grained 1%31:?;'%;:'28"“ Joint (457) rough, L]
| | SANDSTONE. Very weak. (East Coast Bays P ’ : L
B | Formation) C ]
13.5 - S
= | 13.50m: Sandstone becomes very weak to weak. L SPT=35,50N=50/50
B 1 | (Solid nose)
[ | 33.0|
] ol Unweathered, grey, SILTSTONE. Very weak (15° C ]
14.0 bedding dip). (East Coast Bays Formation) Cni o
B H 2 2 13.93m: Siltstone becomes very weak to weak. ;%2;?;%;:_'00"1' Joint (457) rough, : :
= _ X% . L
| _ X X 14.10m: Siltstone becomes weak. R
] S X 12.19m: Siltstone becomes very weak to weak 14.18m to 14.20m: Joint (20°) rough,  [—32-5]
SH -1 90 62 3 Ha3 |X % .19m: Siltstone becomes very weak to weak. undulating, clean. ]
- -1 (90) X X =
- — X X 14.31m: With thin layers of very weak to weak, fine =
I — X X grained sandstone at 14.31m (40° bedding dip) and [
Q X X very weak at 14.5m (45° bedding dip). L]
21 14.5 ol 14.36m: Siltstone becomes very weak to weak. L
S - X X L
[TT] SR x X 14.56m: Siltstone becomes weak. Bedding . S
4 I x X becomes subhorizontal. 14.61m to 14.63m: Joint (10°) rough, ]
8 B 7 i i planar, clean. | 32.0]
© X% 14.67m to 14.69m: Joint (30°) rough,
gl 7 X % planar, clean. N
3 ] X X .
ol 1 X X [~ ]
E — — X X — —
B X X I —
o] 15.0 X X —=r
E BH16 terminated at 15.00m. Target Depth SFET=00N=3Urc0
[O) (Solid nose)
(e}
-
w
|
@]
I
-
=
4
a
=
o
>
£
o
w
=
QO
=
@]
=
)
o
w
=
5
o
=| Remarks
: Groundwater not recorded during the investigation.
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD (- BH 62048 JAE03390_SKMO07_BH17 |—
Sinclair Knight Merz H . — =
25 Teed Street, Newmarket Borehole Logging Form Bore: BH17
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 12/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: VWW
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671706.00mE 6477664.00mN Ground Elevation: 46.20mRL
= ~5 2
3 | 88 2. | 2 |32 s | =2 5
£0/<| g | 35| £ |85 - - 2~ €8 S
o |y | C She] g oo Description of Strata Defect Description SEl 5T €
QOg| 0O | & o< © Q9 o~ of 1S
= | @ ' 7)) O] w a £ 8
| | Silty CLAY, trace fine sand, brown. Firm, moist, [
= | high plasticity. Trace rootlets. (Topsoil / Fill) L
[ |_46.0] A
B B Silty CLAY, minor fine to medium gravel, light C /
grey mottled orange brown with dark brownish
B 7 red. Stiff, moist, high plasticity. Gravel is .
B 1 subangular scoria. Trace rootlets. (Fill) i
05 0.32m: Trace carbonaceous material. Absence of i
* scoria gravel. Becomes light greenish grey mottled i
| — orange brown. i
= - 0.53m to 0.55m: With a fine sandy clay lense. [
[ | 455
- - 73 N/A N/A HQ =
B ] 0.79m: With some greyish green flecks. C ]
B — 0.87m: With a 50mm thick light brownish grey, i
- 1.0 loose, moist, fine to medium grained, silty sand e
* layer @ 0.87m. [
B 1 Sandy SILT, trace fine gravel (scoria), trace clay, .
- — orange brown mottled light grey. Stiff, moist, slight i
= - plasticity. Sand is fine. (Fill) C 450l
B 7 Silty SAND, orange brown. Very loose, moist. [
B n Fine to medium grained. (Fill) e
1.5 -]
| _ X X X1 Silty CLAY, grey with greyish green flecks. Firm, L SPB=5'10'8N=18
| .o moist, moderate plasticity. Minor organic material L (Open nose)
| ] “p7. |\ and rootlets. (Fill) C ]
I L ‘ Moderately weathered TUFF, weakly to | 44.5|
| 100 | NJ/A | N/A | SPT | - % | moderately weakly welded, dark green mixed with L
| | Q. greyish brown. Very weak, fine grained. (Lithic L
I A4 Tuff -
- ] . -
2.0 " 4| 1.95m:Becomes extremely weak. L
: : <K 2.05m: Becomes strongly welded. : :
)
of | L |_44.0|
3| B . ‘ L]
o H X -
ol A I
8 2.5 | 100 N/A N/A HQ | - . L
o] = — = 2.50m: Becomes greenish grey. [
wl — X X Moderately weathered SILTSTONE, grey. Very =
[ S i i weak (East Coast Bays Formation) 435l
?; B 7 X X ¥ 2.53m: Becomes grey. 435
L _ X X L
E, _ X X [
b4 X X A
ol ] X X [
[ 7 X X [
sk | X X [
3] 3.0
S e p—— — ] SPT=13,17,21N=38
g _ X — Silty CLAY, grey. Very stiff, moist, high plasticity. [ (Soli‘d nbse)
| | | — =1 (Completely Weathered Siltstone). (East Coast L]
8 B B —~— —| BaysFormation) L
oy % % 4 Moderately weathered SILTSTONE, grey. Very | 43.0|
=l | X X weak. (East Coast Bays Formation) L
=] X% 3.26m to 3.28m: Joint (25°) closed, ]
=B | X X planar, clean. |
T X X 3.29m to 3.30m: Joint (15°) closed,
5+ — i i planar, clean. B
E 3 5 X X A [ ]
> X X
£ B ] X X [
er oo 3.58m: Trace tiny carbonaceous flecks. C
=1 B | X X A | 425|
£ X X
ar - 81 79 1 HQ |% % =
= -1 (81) x x A L
[a] BN — X X [ —
oL X X . L
i X % 3.87m: Absence of carbonaceous flecks.
< 4.0 oo
o
=| Remarks
: Groundwater not recorded during the investigation.
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NZGD ID: BH_68068
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NZGD D BH 68068
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH17
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 12/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: VWW
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671706.00mE 6477664.00mN Ground Elevation: 46.20mRL
= - & 1]
cH | 2R 2 x g’ 32 s =2 s
530 | <= | Q 20 3 05 N N S~ £ o
o0 |y | O 0T IS o O Description of Strata Defect Description CSEl = £
QOg| 0O | & o< © Q9 o~ of 1S
= | @ ' 7)) O] w a £ 8
X X A
| _ X% L
| _ X X L
- — X X I —
= - x X | 42.0]
X X
| _ 5% L
| _ X X L
- — X X A [ ]
X X
| _ oo L
45 X X L
| _ Unweathered SANDSTONE, grey. Very weak. L] SPT=40,50N=50/45
| | Fine grained. (East Coast Bays Formation) 4.56m to 4.60m: Joint (90°) rough, L Solid
] planar, clean. C (Sclid nose)
| _ | 41.5]
- — 4.73m to 4.79m: Joint (55°) smooth, e
= _ planar, clean. e
[ 5.0 -]
[ |_41.0]
B - 95 95 3 HQ =
B -1 (95) 5.28m to 5.33m: Joint (50°) smooth, =4
= _ planar, clean. e
55 5.41m: Becomes fine to medium grained. S
: 5.48m to 5.54m: Joint (60°) smooth, i
= _ planar, clean. e
[ | 405
- oo Unweathered SILTSTONE, grey. Very weak. (East S
= — X X Coast Bays Formation) e
6.0 | X X (I
. X X X9 i = =
| _ X X 6.00m: Becomes sandy (fine). L SPT=35,50N=50/35
X X .
B 1 X X | (Solid nose)
] e 400]
S B - X X 6.17m: With carbonaceous laminations at 30 to —
N i i 50mm intervals, with a 30° dip. =
- — x x ¥ 6.27m: Absence of sand and carbonaceous |
. - X X laminations. =
o — X X [ —
oL X X . o [
sl 6.5 X X 6.44m to 6.46m: Joint (25°) smooth,
Q * X X X planar, clean. =
9 — = - 6.47m: Joint (0°) rough, planar, minor —
wl- A Unweathered SANDSTONE, grey. Weak. Fine to carbonaceous material; possibly drilling |- —
xy _| medium grained. (East Coast Bays Formation) induced. L
=] — 6.58m to 6.64m: Joint (45°) smooth, | 39.5]
sl B planar, clean. L
E B 7 gg 76 4 HQ -
s (76)
o - L
[y o ] : 7
8 7.0 % % 4 Unweathered SILTSTONE, grey. Weak. (East i
3 i} % Coast Bays Formation) .
o X X 6.93m to 6.98m: Highly fractured, recovered as C]
8 X X coarse gravel sized pieces.
e % % % 7.03mto7.04m: Trace carbonaceous material. 7.15m to 7.24m: Fracture zone. 30.0]
Wl — X X 7.15m to 7.24m: Very closely fractured, recovered -
or — X X as medium to coarse gravel sized pieces. |
T — X X =
e — X X E—
el — X X I —
a X X
g 7 5 x x A 7
> xox 7 SPT=20,50N=50/140
gl - X X =
s 1 oo - (Solid nose)
= | X X - —
g.* - X X | 38.5]
=] = | X X [
87 | X X A L]
X X
8 [ ] X X [ ]
" — X X . . e
= I _| X X 7.91m to 7.94m: Joint (30°) smooth, L
<|_8.0 X X X planar, clean.
[
=| Remarks
: Groundwater not recorded during the investigation.
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NZGD D BH 68068
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH17
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 12/11/2007
Fax: +64 9 913 8901 ) . .
Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3
Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: VWW
Drilling Method: Bore Diameter: 100mm Checked by: TPA
Co-ordinates: 2671706.00mE 6477664.00mN Ground Elevation: 46.20mRL
= - & 1]
= | R 2 x g’ 3T § =2 S
580 | | A 20 3 05 L L. .. s~ E® o
o |y | C ERe] IS oo Description of Strata Defect Description SEl 5T €
QOg| 0O | & o< © Q9 o~ of 1S
= | @ ' 7)) O] w a £ 8
X X
= _ X% L
= _ X X L
| — X X I —
X X 8.15m to 8.19m: Joint (30°) smooth, 38.0
B 7 X X lanar, clean. [ ]
L 1 97 | o7 | 3 | Ha |X P -
- ] ©7) X x I
= _ X X L
X X
= _ oo L
| X X - ]
8.5 X x L
= _ X X L
X X
= _ % L
- X x | _az5]
X X .
B B X X 8.74m to 8.76m: Joint (25°) rough, i
B B X X planar, clean. |
[ ] o 8.86m to 8.89m: Joint (30°) rough, ||
n _ X X planar, clean. L
9.0 X x
X X 7 SPT=30,45,5N=50/170
- — X X - (Solid nose)
| — X X I —
- — X X — —
X X
= _ X% | 37.0]
= _ X X L
- ol 9.29m to 9.34m: Joint (40°) smooth, [~
B 7 X X planar, clean. =
B — X X 9.34m to 9.38m: Joint (40°) smooth, =
— X X lanar, clean. R
95 X x P C
X X
= _ oo L
= _ oRNe L
- — X X [ ]
= _ X X | 36.5]
X X
- - 98 94 3 HQ |% % 9.74m to 9.84m: Joint (70°) O
B - (98) x X slickensided, planar, clean. -
- — X X [ ]
| - X X [
X X 9.91m to 9.97m: Joint (35°) rough, L
10.0 X planar, clean. ]
X X
- — X X - —|
- — X X — —
X X
= _ X% [
S - — X X | 36.0]
% B N Unweathered SANDSTONE, grey. Weak. Fine 7
B 1 grained. (East Coast Bays Formation) |
I~ : : Shear zone containing SAND, minor clay, orange : :
O] yellow brown. Loose, moist. With a coarse gravel
sl 105 sized piece of extremely weak, orange yellow .
8 - brown sandstone. (East Coast Bays Formation) i SPT=50N=50/125
= I 10.34m: With a 70mm thick greenish grey, iron C ] ,
4 oxide stained, moderately weathered, weak, layer (Solid nose)
8 B 7 of siltstone @ 10.34m. [ 355
s Highly weathered SANDSTONE, yellowish brown ]
£ and greenish grey. Extremely weak. Fine grained.
21 ] (East Coast Bays Formation) I
ol 7 10.59m to 11.01m: With brownish yellow, high -
[ — plasticity, subhorizontal, clay layers (3 - 12mm i
B 11.0] thick) at regular spacings (10 - 50mm). e
< - 10.65m: With a grey, high plasticity, 20° dip, clay [
o — layer (4mm thick) @ 10.65m. [
ol _ 11.02m: Becomes light grey. L]
oL | 11.04m to 11.29m: With grey, high plasticity, L
el B | subhorizontal, clay layers (3 - 9mm thick) at regular | 35.0]
'-'64 B 1 93 23 0 HQ spacings (30 - 70mm). ]
IE (99 -
o _ L
|l L
a
[ 115 -]
gl —| 11.51m to 11.75m: With grey, high plasticity, e
5k — subhorizontal, clay layers (3 - 9mm thick) at regular [
wy | spacings (40 - 100mm). _|
3 4 | 345
£
S _ L
@]
ol _ L
al- - R
o
wl _ L
<|_12.0
o
=| Remarks
: Groundwater not recorded during the investigation.
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See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD D BH 68068
Sinclair Knight Merz . .
25 Teed Street, Newmarket Borehole Logging Form Bore: BH17
Auckland, New Zealand
Tel: +64 9 913 8900 Project Name: Ellerslie Racecourse SW Upgrade  Drilling Date: 12/11/2007

Fax: +64 9 913 8901 ) . .

Web: www.skmconsulting.com | Location: Ellerslie Racecourse Project Number: AE03390.3

Drilling Company: Boart Longyear Drilled Depth: 15m Logged by: VWW

Drilling Method: Bore Diameter: 100mm Checked by: TPA

Co-ordinates: 2671706.00mE 6477664.00mN Ground Elevation: 46.20mRL

= ~5 2

£7 | &8 = 2 s =2 c

390 || 4 20 = e Ay S EW 2

3 o ?5 % g k) g Description of Strata Defect Description SE (—“% = E

S c > 3
E|E @ i 3 ] @2 8

= | Silty CLAY, greyish green. Stiff, moist, high L =44,50N=5
| _| plasticity. (East Coast Bays Formation) L (Solid nose)
= —| Highly weathered SANDSTONE, light brownish =
| _ yellow mottled light greenish grey. Extremely | 34.0]
| _| weak. Fine grained. (East Coast Bays Formation) L

12.5 -
[ ] | 33.5]
B - 66 66 1 HQ [
- -1 (66) 12.80m to 12.87m: Joint (50°) rough, ]
] undulating, clean. T

13.0 12.96m: With a 10mm thick grey, subhorizontal, =
- — clay layer @ 12.96m. S
= _ 12.97m to 12.99m: Orange brown iron oxide [
= _ staining. L]

L _ | 33.0]

135 - ; _
] Highly weathered SANDSTONE, light greenish L SPT‘162|§322N‘50/225
| _| grey. Extremely weak. Fine grained. (East Coast L ] (Solid nose)
B ] Bays Formation) R
L _ | 32.5]
= — 13.71m: With a 4mm thick grey, subhorizontal, high =
= - plasticity, clay layer @ 13.71m. [

— - 13.87m: Laminations of orange brown iron oxide 7

14.0 staining. Layers dip 20°. —
| _ 14.00m: Absence of iron oxide laminations. C
= —| 14.06m: With a 3mm thick grey, high plasticity, clay =
= — layer @ 14.06m. [

s _ 14.11m: Laminations of orange brown iron oxide |_32.0|
~l _ staining. L
% | | 72 72 0 HQ 14.12m to 14.44m: With grey, high plasticity, L ]
- (72) subhorizontal, clay layers (3 - 9mm thick) at regular

2 B 7 spacings (30 - 60mm). T
of | -]
(7]

a 14.5 L
oL - [
-

wl _ [
x| _ [
3 | 315
ol - [
£

Sk _ [
z

2k _ [
=z _ L
g 15.0 [ ] o
2 BH17 terminated at 15.00m. Target Depth SPT=24,50N=507140
[O) (Solid nose)
S

w

|

[e]

I

-

=

o

o

=

o

2

£

o

w

5

£

=}

o]

=

o

o

w

=

5

[

=| Remarks

: Groundwater not recorded during the investigation.
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NZGD D.-BH_ 68073
/S-KM Log of Investlgatlon
Project: Ellerslie Southern Route Drillhole
Location: Racecourse Project No: AE03624 Hole ID: BH101
Client: Auckland City Council Date:  21/10/2008
o o
— <] . < = 7]
e 15,88, 3 | flpnt N
S| 8oz € 5 | B39 Description of Strata Defect Description £ =
@ &LEIR3 5 | & |98 8 =
5 = q -
SO g £
5 &
L NO CORE RECOVERY (Vacuum Excavation). | Om: Backfill:
L i Bag-boys gravel
L ES ]
[ 0.5 |
- VAC N/A ]
C EX ]
1.0 1
[ 15 SPT.=1,3,2 ]
L N= Clayey SILT with some gravel and minor sand, grey, |
L intermixed dark brown, yellowish brown and brownish orange. |
- Stiff, moist, highly plastic. Gravel is fine, subrounded to._|
2 - subangular; sand is fine grained. (Fill) N
3 L SPT | 56 | N/A 7
< - -
N [ ES |
Q C ]
9 [ 2.0 |
7]
u L B
3 L B
I L B
a L B
a - B
< L |
w L B
—
2 L B
w [ 25| HQ3 | 74 | N/A 2.40m to 2.50m: Concrete. ]
-
L:j - 2.50m: Becomes very stiff. E
E — -
3 — 2.60m: Becomes stiff. B
of ]
| 1
o L B
a [ 3.0 SPT.=1,2,3
w [ N=5 Clayey SILT, brownish orange, intermixed grey. Stiff, moist, |
o L highly plastic. (Alluvium) B
Z L B
o - SPT | 67 | N/A ]
[} - -
z
5 L B
E L B
= [ 3.5 B
o
s L B
(o] — |
o L B
£ - ]
LIO_ - -
3 L 3.75m: With ferrous stains. i
g 4.0 Haz | 86 N/A 3.80m: Becomes hard, non plastic; blocky to 3.9 m. N
9| started: 21/10/2008 | Groundwater Observations Co-ordinates:
= No. Struck (m)  Date Observations Standing (m)
<
a| Finished: 28/10/2008 0 0 6477704.00mN
gl 2671740.00mE
: Driller: Boart
g Longyear . .
~| Plant: TD200 emarks Cation- _O0°
ﬁ Groundwater not recorded during the investigation. Inclination: -90
% Logged: VK
fid
§ Checked: RCR Page 1 of 6

NZGD ID: BH_68073

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD D.-BH_ 68073
/S-KM Log of Investlgatlon
Project: Ellerslie Southern Route Drillhole
Location: Racecourse Project No: AE03624 Hole ID: BH101
Client: Auckland City Council Date:  21/10/2008
o o
— o | £ s 2 -5
g £ é 1 28| o 3 £ 32 § ] =2
S| 8oz € 5 | B39 Description of Strata Defect Description £ =
@ &LEIR3 5 | & |98 8 =
5 = q -
SO g £
5 &
- X— -
L - X 3.90m: Becomes orange brown mottled black; stiff, highly._|
L e plastic. i
- * B3 4.10m: Becomes greyish white intermixed orange. ]
L 2 B
— e = 4.25m: Becomes orange brown. b
L > ]
4.5 SPT,=0,2,3 I _
L N=5 e B
L S o 4.50m: Becomes greyish white mottled brown. i
L = B
L SPT | 100 | N/A % X i
L -« B
L v B
L | x B
5.0 “ ]
. X__ B
L X |
- X -
- = -
. I 5.15m: Absence of mottles. B
<
L e B
L X B
L | B
55| HQ3 | 67 | NA = ]
— [ x -
- X -
) L 7{ CLAY, grey. Hard, moist, highly plastic. (Residual East Coast |
g L — Bays Formation) 4
I - = ]
z L :7 ] . -
of 60 A — Bertonits
ﬁ L N=11 |— ] Sandy CLAY, grey. Stiff, moist, slightly plastic. Sand is fine |
6‘ L —_ grained. (Residual East Coast Bays Formation) i
I — - B
a C SPT| 98 | NA |— ] ]
< L - i
LI_J — P -
- -
7] L -] B
o L — B
w [ 6.5 | |
- - —
w — - =
© L =] B
E — — -
© [~ -
S L — ] B
g B e ]
w B — Clayey fine SAND, grey. Medium dense, wet. (Residual East |
3 L = Coast Bays Formation) B
o - - i
o [ 7.0| HQ3 | 48 | NA - _
UJJ [ — 4
[} - - i
I L — B
w -
u [ o B
o — — |
@ .
z [ M ]
9 - ' 1
E L - B
= [ 7.5 SPT,=4,10,14 L ]
o N=24 -
= — - 7
(o] — . . |
o — R -
g r | ]
5 L SPT | 100 | N/A . B
w -
| o ]
3 - . ]
5 8.0 -
9| started: 21/10/2008 | Groundwater Observations Co-ordinates:
= No. Struck (m)  Date Observations Standing (m)
<
a| Finished: 28/10/2008 0 0 6477704.00mN
gl 2671740.00mE
: Driller: Boart
g Longyear . .
~| Plant: TD200 emarks Cation- _O0°
ﬁ Groundwater not recorded during the investigation. Inclination: -90
% Logged: VK
fid
§ Checked: RCR Page 2 of 6

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD D.-BH_ 68073
/S-KM Log of Investlgatlon
Project: Ellerslie Southern Route Drillhole
Location: Racecourse Project No: AE03624 Hole ID: BH101
Client: Auckland City Council Date:  21/10/2008
° D
— o] - k= s [7)
S| 8oz € 5 | B39 Description of Strata Defect Description £ =
@ &LEIR3 5 | & |98 8 =
57 £
s &
[ 8.5|HQ3 | 100 | N/A T ]
C X X Slightly weathered, grey SILTSTONE; extremely weak to very |
L § § weak. (East Coast Bays Formation) i
L %% i
- ol ] 9m: Backfill
[ 90 SPTcr:\ll :;650,20 oo 8.90m: A carbonaceous lamination (5 mm), dipping 30°. ] Bag-boys gravel
I o ]
L X X -
= SPT N/A oo 4
C x x ] O
- X X —
X X . K
B I Slightly weathered, grey, fine grained SANDSTONE; extremely | O
[ 95 weak. (East Coast Bays Formation) | i
- 1 o
= ]
i - 8 Q
J B ]
o C ] O
9] 710.0 HQ3 | 100 | N/A ]
a L 9.95m: Becomes very weak. B O
| Nt
3 L B S
I ]
8 L ] O
< L i o
w L i -
3 - ] O
2 r ] S
w [10.5 SPT.=30,50 _
o - N=50/90 i O
© - 7 o6
£ — B
= - SPT N/A B O
o - b
i C SIGNIFICANT CORE LOSS. ] S
_Ei L Recovered: Unweathered, grey SILTSTONE; very weak. i 5
o e
a [11.0 l o2
w - Q
0 = ]
| 1 e}
o - N L
M [ i
I f <
< - HQ3 | 36 | 19 ]
g U957 @9 - b
s ~ B L
o - N -
o L i O
. ] o
' ]
| ]
3| ¢ i
5 [12.0 SPT.=3,20,30 i QO
9| started: 21/10/2008 | Groundwater Observations Co-ordinates:
= No. Struck (m)  Date Observations Standing (m)
<
a| Finished: 28/10/2008 0 0 6477704.00mN
al 2671740.00mE
: Driller: Boart
o oo om0 [ Remak
. ant: emarks N o
ﬁ Groundwater not recorded during the investigation. Inclination: -90
% Logged: VK
°
§ Checked: RCR Page 3 of 6

NZGD ID: BH_68073

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.

Version 1.6 28/08/2006 - S.Humphreys



NZGD

D:BH 68073

_SKm

Log of Investigation

Data Template: DATA TEMPLATE.GDT Output Form: COMPILATION BOREHOLE Project File Name: ELLERSLIE ADD. HOLES.GPJ  24/4/09

Project: Ellerslie Southern Route Drillhole
Location: Racecourse Project No: AE03624 Hole ID: BH101
Client: Auckland City Council Date:  21/10/2008
o o
— <] c =
£ | = = k3] 2 ~ 5
E £ g 28| g 3 g ?E 2 = E_%
S| 8oz € 5 | B39 Description of Strata Defect Description £ 35
Z |2 = 1= 5 & o=@ 38 o
ST & i [C) =
SO g £
5 8
[ N=5UrZ50 Unweathered, grey, fine grained SANDSTONE; extremely |
L weak to very weak. (East Coast Bays Formation) i
— SPT | 100 | N/A =
12.5 12.40m: A thin interbed of unweathered, grey, siltstone; very |
L weak. i
B 12.45m: Becomes very weak. ]
B Unweathered, grey, SILTSTONE; very weak. (East Coast Bays | 12.75m to 12.80m: Joint
[ Formation) - (45°) smooth, planar, clean.
— - 12.80m: Joint (15°) smooth,
13.0 HQ3 | 100 33 - planar, clea!n.
C (100) Unweathered, grey, fine grained SANDSTONE; very weak. | 1@32?(::"2? (30°) smooth,
L (East Coast Bays Formation) ?3 00&]_ Joini (0°) smooth
L 13.00m: A patch of carbonaceous matter. _| planar, clean. x5.
13.20m: A thin lense of white, gritty, coarse sand sized material.—|
[13.5] SPT.=12,50 13.30m: A thin interbed of unweathered, grey, siltstone; very |
B N=50/150 X X weak.
L § § Unweathered, grey SILTSTONE; very weak. (East Coast Bays_|
— SPT | 100 | N/A X X Formation) i
r x X ] 14.05m: Becomes
L Unweathered, grey, fine grained SANDSTONE; extremely | highly fractured.
L weak to very weak. (East Coast Bays Formation) i Recovered as
- _| 13.85m: Joint (0°) rough, medium to coarse
— 13.85m: Becomes very weak. - undulating, clean. gravel sized clasts,
1 14.0 — 13.90m.: Joint (15°) rough, angular to
L 14.00m: A moderately thin interbed of unweathered, grey, | :jzdolgﬁ,??g’g%%%. Joint subangular.
. siltstone; very weak. 7| (45°) smooth, planar, clean.
L _| 14.20m: Joint (30°) smooth,
L 14.20m: Becomes fine to medium grained, extremely weak to_| planar, clean.
- very weak. With some white, gritty, coarse sand sized material. _|
— HQ3 | 88 38 B!
T14.5 ©1) ]
[15.0 SPT,=29,50 2
B N=50/120 ]
L SPT | 100 | N/A ]
[156.5 ]
L _| 15.55m: Joint (5°) rough,
L | undulating, clean.
L _| 15.80m: Joint (0°) smooth,
- HQ3 | 100 93 planar, soil infilling of silt.
~16.0 (100) -
Started:  21/10/2008 Groundwater Observations Co-ordinates:

Finished: 28/10/2008

Driller: Boart
Longyear

Plant: TD200

Logged: VK

Checked: RCR

Groundwater not recorded during the investigation.

No. Struck (m)  Date Observations Standing (m)
0 0
Remarks

6477704.00mN
2671740.00mE

Inclination: -90°

Page 4 of 6

NZGD ID: BH_68073

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.
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NZGD D.-BH_ 68073
Log of Investigation
Project: Ellerslie Southern Route Drillhole
Location: Racecourse Project No: AE03624 Hole ID: BH101
Client: Auckland City Council Date:  21/10/2008
o o
— <] c =
— £ | == = o 2 2 ~ S
Bl E5488 9 B | E|3Es - e zf
S| 8oz € 5 | B39 Description of Strata Defect Description £ 35
; C 3 = 0
|8z "2 2 | 8278 3 © 2
SO g £
5 &
L _| 16.00m: Joint (0°) smooth,
L | planar, soil infilling of silt.
L _| 16.15m: Joint (0°) smooth,
L | planar, soillinfilling of silt.
C X X Unweathered, grey, SILTSTONE; very weak. (East Coast Bays | ;lsaﬁg:n a‘ggt (0°) smooth,
L X X Formation) B ! .
ol _| 16.40m: Joint (10°) smooth,
16.5 3%};&%{)50 X X 16.35m: A carbonaceous lamination (3 mm), dipping 5°. —| planar, clean.
L X X B
C SPT | 100 | N/A oo ]
[ X X -
B Unweathered, grey, fine to medium grained SANDSTONE; |
L extremely weak to very weak. (East Coast Bays Formation) i
17.0 ]
L 17.25m to 17.30m: Extremely closely spaced carbonaceous.
- HQ3 (gg) 88 laminations, dipping 5°. ,
[17.5 17.30m: A moderately thin interbed of unweathered, grey,;
— siltstone; very weak. B
. * 17.45m: Becomes fine grained grading to fine and mediunt]|
g L grained. 7
3 . | 17.75m to 17.90m: Joint
N L _| (45°) smooth, undulating,
2 — - clean.
S [ 18.0 SPT,=42,50 __|17.95m: Joint (0°) smooth,
u L N=50/90 _| undulating, clean.
Q r SPT | 100 | N/A i
a L 18.10m: A moderately thin interbed of unweathered, grey, |
9: - siltstone; very weak. ,
w B . o B
% C 18.25m: Becomes fine grained; very weak. ]
o L B
uj 18.5 ]
] L B
o - _| 18.55m: Joint (0°) rough,
£ L -| undulating, clean.
3 - - 18.65m: Joint (0°) rough,
o — - undulating, clean.
5 L | 18.80m: Joint (0°) smooth,
8 [ HQ3 | 100 | 84 - undulating, clean.
3 L (100) i
o 19.0 ]
w L B
|
% L B
u L _| 19.15m: Joint (15°) smooth,
8 - -| undulating, clean.
z L _| 19.30m: Joint (15°) smooth,
= - : planar, clean.
< 195 X Unweat_hered, grey SILTSTONE; very weak. (East Coast Bays | 19 40m: Joint (15°) smooth,
g [19. ogNo Formation) — planar, clean.
Q - i i 19.50m: Becomes weak. -
o
e — X X -
1 — 19.60m: A thin interbed of unweathered, grey, fine sandstone;
e — HQ3 | 100 | 100 very weak.
5 * (100) Unweathered, grey, fine grained SANDSTONE; very weak. |
£ r (East Coast Bays Formation) i
(o] L |
5 20.0 SPT.=36,50
9| started: 21/10/2008 | Groundwater Observations Co-ordinates:
= No. Struck (m)  Date Observations Standing (m)
] [ : 9 6477704.00mN
g Finished: 28/10/2008 0 0
i . 2671740.00mE
: Driller: Boart
g Longyear
g| Plant:  TD200 Remarks . o Inclination: -90°
T Groundwater not recorded during the investigation.
[s1
£| Logged: VK
fid
§ Checked: RCR Page 5 of 6

NZGD ID: BH_68073

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.

Version 1.6 28/08/2006 - S.Humphreys



NZGD |-BH 68073

_SKm

Log of Investigation

Project: Ellerslie Southern Route

Drillhole

Location: Racecourse

Project No: AE03624

Hole ID: BH101

Client: Auckland City Council

Date:  21/10/2008

3 2

e = = ko 2 -5
e E|8 /88 o § | 2|5t 5 =2
= s g = |8 . g .- E©
S| 8oz € 5 | B39 Description of Strata Defect Description £ 35
z | & LSR8 5 8838 8 G
£69 < © =

[ N=3U/1T20 l

- SPT | 100 | N/A ]

BH101 terminated at 20.27m. Target Depth

Started:  21/10/2008

Finished: 28/10/2008

Driller: Boart
Longyear

Plant: TD200

Logged: VK

Data Template: DATA TEMPLATE.GDT Output Form: COMPILATION BOREHOLE Project File Name: ELLERSLIE ADD. HOLES.GPJ  24/4/09

Checked: RCR

Groundwater Observations

Co-ordinates:
Standing (m) 6477704.00mN

2671740.00mE

No. Struck (m)  Date Observations
0 0
Remarks

Groundwater not recorded du

ring the investigation.

Inclination: -90°

Page 6 of 6

NZGD ID: BH_68073

See key sheet for an explanation of symbols and abbreviations. Material descriptions as per NZGS Guidelines - December 2005.

Version 1.6 28/08/2006 - S.Humphreys



NZG

NZG

ID: BH 71531

LOGGED BY: BY
CHECKED BY: TD
COMMENCED: 6/10/06
COMPLETED: 6/10/06

PROJECT: Ellerslie Racecourse Stormwater Pond Investigation
CLIENT: Auckland City Council
. Page: 1 of 2
LOCATION:  Ellerslie Racecourse
JOB No.: 51/22379/02 CONTRACTOR: Drillwell

EQUIPMENT: Newholland TD150

INCLINATION (deg): 0
X-COORDINATE: 304033
R.L. SURFACE (m): 42.00

Borehole No.: BH5

DIAMETER (mm): 80 mm (PQ)
Y-COORDINATE: 698555
TOTAL DEPTH (m): 14.0 m

Factor (as per NZGS Guideline) 1.41

Core will be stored for 3 months only unless alternative arrangements are made

) SOIL DESCRIPTION
Test Spacing of (subordinate, minor MAJOR, colour, structure, %
Result CO’% Loss | Natural strength / relative density, moisture cont., grading, P Watei)r
g DESCRIPTION OF CORE = SVP;IUZ () D‘?rﬁ;ts bedding, plasticity, sensitivity) 5 Loss (%)
5 | Geological Formation: (weathering, 3 | 5 Graphic Log 8 g
= cement, mineralogy, etc) o DEFECT DESCRIPTION =0 s
=19 2 Shear " " - § o> o
E|l e 3 Strength (orientation, spacing, persistence, roughness, 0y =
s 5’ m (kPe?) wall strength, aperture, @nfill, seepage, sets, g 5 g’
§ § E 0 25 7800 (001 0.3 05 block size) E g 0 25 7800 E
2] L e L e o Lo
—0 - -
o Fill- recent, non-engineered TOPSOIL
[~ T < 1
o - - . 2 ]
o Silty CLAY, dark brown, stiff, moist, 3 :
= . . . Q
u moderately plastic with much fine to coarse | § ©
—1 | T sand and coarse gravel (basalt, scoria). ° S
- T
= Q
- o
- Extremely weathered tuff or airfall wa |l (WS = | Silty CLAY, light brown and orange, stiff to
u deposits N=5 —1 very stiff, moist, moderately plastic with
- 2 —| trace fine sand and coarse gravel (scoria,
- —7 basalt)
= - [t e o .
- Slightly weathered to unweathered, A_31=7=31} Sub-horizontal and orthogonal fractures,
5 extremely strong to strong, light grey, “=>lv=3| closely spaced, continuous, planar, tight, —
= . . . ot s . . . —_
u highly vesicular BASALT with closely bouncing c>1_ /%1 with trace to some clay in-fill. i
| | | 0
- spaced fractures. b —_)/'3/.{—) e i
u Below 3.0 m becomes slightly PRI 5=
[ i I/_\ 1 I/_\ = s
- vesicular. Sirksenitet, o=
—4 AR o|=
- i g | -
B | eyt | <7 —
- I/_> I, I/_> -—
~ P timastis - o
= PRI =| 8
[ II/_> I\II/_> png ﬁ
- Eglirmgtnl o = 2
—5 /’_\/ g /’_> 1 -z
o II/_>I\II/_> =| E
— Foimetemtis png £ =
[ p A [ M gl Y o
[ } /:\ I\I /:\ ; Z| ©° 7]
- A ¢z g
= R PR o | - =3
—6 e o|= ©
- el 3 |= o
I~ B £ S| - =
[ PPN g|= =
- | o bl : S
L K5 [t pntio £ £
- o L ~ ®
7 £ r=r = H
n = brZoe &
- | § Dl :
| S S e
- ho] Py B A i
- | & [N
8 | X e
Woatem I SR
- S | /\ f /\
[ < il
= Rt )
| Cy s R
- N
o prossrs
9 /I_\/ |_'/I_> [
- paelhre $
- il 2
- o= g
- e 5
__ /_/ i /_/ 4 om
- !
- bl el
[ /I_\/ I_'/I_> 1]
u =3
= . '\—I/ e '\—I
[~ oo o
= | eyt | El |
_—11 |/_> I\ |/_>
o prizasiz
[ v S
. s
- '/'\_I/ S \_I
[~ o, AV 4
o /I //\ 1 ! //\
_12 AR \x| S
Core Boxes : 6 Comments : -
Shear Vane G357

ID: BR_/1551




NZG

NZG

1D BH 71531

PROJECT:
CLIENT:
LOCATION:
JOB No.:

Ellerslie Racecourse Stormwater Pond Investigation

Auckland City Council

Ellerslie Racecourse

51/22379/02
LOGGED BY: BY
CHECKED BY: TD

Page: 2 of 2

CONTRACTOR: Drillwell

EQUIPMENT:
INCLINATION (deg): 0

Newholland TD150

Borehole No.: BH5

DIAMETER (mm): 80 mm (PQ)

Shear Vane G357
Factor (as per NZGS Guideline) 1.41

Core will be stored for 3 months only unless alternative arrangements are made

COMMENCED: 6/10/06 X-COORDINATE: 304033 Y-COORDINATE: 698555
COMPLETED: 6/10/06 R.L. SURFACE (m): 42.00 TOTAL DEPTH (m): 14.0 m
. SOIL DESCRIPTION -
Test Spacing of (subordinate, minor MAJOR, colour, structure, <
Result | Core Loss | Natural strength / relative density, moisture cont., grading, P Water
g DESCRIPTION OF CORE = S{/PJUS () De(fn‘:;ts bedding, plasticity, sensitivity) 5 Loss (%)
5 | Geological Formation: (weathering, 3 | 5 Graphic Log 8 g
5 cement, mineralogy, etc) o Shear DEFECT DESCRIPTION 5 § %
€| 8 g Strength (orientation, spacing, persistence, roughness, @ s =
=| 8 o (kPe?) wall strength, aperture, infill, seepage, sets, g = 2
% 8 E 0 25 7300 |0 01 03 05 block SIZE) g ‘5 0 25 7500 %
o o n [ T T [ R R | [ [EEE Y e
~ Alluvial Deposits, Puketoka Formation Silty CLAY (organic), black, stiff, moist,
u moderately to highly plastic trace fibrous
- = organics (tree roots)
- | 8
- ]
13| =
- ol
- c
- s
[ =1 53/19
= A 035
| N=8
14 ]
~ End of borehole at 14.0 m. Target depth.
:—15
16
17
15
19
20
21
22
23
_—24
Core Boxes : 6 Comments : -

ID: BR_/1551




NZG

NZG

1D BH 71532

PROJECT:

CLIENT: Auckland City Council
LOCATION:  Ellerslie Racecourse
JOB No.: 51/22379/02

LOGGED BY: BY
CHECKED BY: TD
COMMENCED: 9/10/06
COMPLETED: 10/10/06

Ellerslie Racecourse Stormwater Pond Investigation

Page: 1 of 2

CONTRACTOR: Drillwell

EQUIPMENT:
INCLINATION (deg): 0

X-COORDINATE: 304095
R.L. SURFACE (m): 42.00

Newholland TD150

Borehole No.: BH7

DIAMETER (mm): 80 mm (PQ)
Y-COORDINATE: 698535
TOTAL DEPTH (m): 13.5m

Shear Vane G357
Factor (as per NZGS Guideline) 1.41

Core will be stored for 3 months only unless alternative arrangements are made

) SOIL DESCRIPTION -
Test Spacing of (subordinate, minor MAJOR, colour, structure, <
Result CO“‘B Loss | Natural strength / relative density, moisture cont., grading, P Watir
g DESCRIPTION OF CORE = SVP;IUS () De(frﬁgts bedding, plasticity, sensitivity) 5 Loss (%)
5 | Geological Formation: (weathering, 3 | 5 Graphic Log 8 g
P cement, mineralogy, etc) O Shear DEFECT DESCRIPTION 5 E %
£ ks} g Strength (orientation, spacing, persistence, roughness, @ s =
=2 o (kPe?) wall strength, aperture, infill, seepage, sets, g = 2
% CIO) E 0 25 7300 |0 01 03 05 block SIZE) g ?& 0 25 7500 E
[a] (0] n [ T T [ R R | [ [EEE Y e
- ° d basalt mantl i i
- Fractured basalt mantle Silty CLAY, dark brown, moist, moderately
= plastic with much coarse gravel to cobbles 5 e
= (BASALT) o :
[ e [8)
o =
C L °11:2
- Unweathered to slightly weathered Closely spaced fractures, tight, orthogonal, 3
N P ; ; ; . . Q
_ light grey, massive highly vesicular planar, continuous, fractures with trace to @
o BASALT, moderately strong with some clay in-fill
- closely spaced, tight, orthogonal, 2250
—2 planar, continuous, fractures with trace
~ to some clay in-fill.
—3 Below 3.0 m becomes slightly
— vesicular.
-4
- —
o T
| i
| n
—5 £
[~ c
= =}
- i
- & £
= n
- o
- -
- e
6 = £
- = )
= : ©
o ke 1= 154
L [] = .
- [ = 5
-7 | 2 s|=| & <
- IS 21=| & =
» o a2 o £
— (] N ] o
- > b= =l 2
B ko] =l € =
- o Szl ¢ 5
[ ke = ©
8 | ¥ =l e £
- z = e
[ < g l H
n = [
- = I
o L
—10
—11
C Extreamly weathered tuff or airfall
Core Boxes : 4 Comments : -

ID: BR_/1552




NZG

NZG

ID: BH 71532

CHECKED

LOGGED BY: BY

COMMENCED: 9/10/06

EQUIPMENT:

BY: TD INCLINATION (deg): 0

X-COORDINATE: 304095

Borehole No.: BH7

Page: 2 of 2

PROJECT: Ellerslie Racecourse Stormwater Pond Investigation
CLIENT: Auckland City Council

LOCATION:  Ellerslie Racecourse

JOB No.: 51/22379/02 CONTRACTOR: Drillwell

Newholland TD150

DIAMETER (mm): 80 mm (PQ)
Y-COORDINATE: 698535

Shear Vane G357
Factor (as per NZGS Guideline) 1.41

Core will be stored for 3 months only unless alternative arrangements are made

COMPLETED: 10/10/06 R.L. SURFACE (m): 42.00 TOTAL DEPTH (m): 13.5m
. SOIL DESCRIPTION -
Test Spacing of (subordinate, minor MAJOR, colour, structure, <
Result Cori Loss | Natural strength / relative density, moisture cont., grading, P Watir
g DESCRIPTION OF CORE = S{/PJUS () De(fn‘:;ts bedding, plasticity, sensitivity) 5 Loss (%)
5 | Geological Formation: (weathering, 3 | 5 Graphic Log 8 g
= cement, mineralogy, etc) O Shear DEFECT DESCRIPTION 5 § %
€| 8 g Strength (orientation, spacing, persistence, roughness, @ s =
=2 o (kPe?) wall strength, aperture, infill, seepage, sets, g = 2
% GO) E 0 25 7300 |0 01 03 05 block SIZE) g ?& 0 25 7500 E
al| o n [ T T [ R R | [ [EEE Y e
E deposits ) | Silty SAND (coarse), light brown, loose, moist,
n At 12.5m scoriaceous layer. | normal.
- .| 9 Slightly weathered, weak, bluish grey) Inter-bedded SANDSTONE and
o Ohhorizontally bedded, weakly MUDSTONE.
n Olcemented, alternating SANDSTONE
n gﬁnd MUDSTONE (East Coast Bays 13-35-15+ End of borehole at 13.5 m. Target depth.
- S|Formation). N 5O+
[ o =
[—14 g
—15
16
17
—18
—19
20
—21
—22
—23
[—24
Core Boxes : 4 Comments : -

ID: BR_/1552




Appendix C  Slope Stability Analyses

August 2023
Initia Ref: 1218 Rev A

The Hill — Ellerslie Racecourse
INITIA



o=
7 | Material Color Unit Weight | Strength | Cohesion | Phi Water
] Name (KN/m3) Type (kPa) (deg) | Surface
4 | Residual Mohr- Piezometric
- ECBF . 175 Coulomb 6 3 Line 1
i ECBF Mohr- Piezometric
i Rock . 2 Coulomb 50 40 Line 1
o |
~
i 1.7
o
©
o |
Te)
i ﬁ 1
o
<
o |
™
T T T T T T T T [ I T
-20 -10 0 10 20 30 40 50 60
Project
The Hill, Ellerslie
I . nabels bescrption Current conditions - Section A
T Frojeet o P-001218 seele 1:350 company Initia
[suibeinTERPRET 0.0/BEOTECHNICAL SPECIALISTS Description Static normal groundwater bate 26/05/2022



Abby Wake-Mayo
Text Box
- Section A


o=
7 | Material Color Unit Weight | Strength | Cohesion | Phi Water
] Name (KN/m3) Type (kPa) (deg) | Surface
4 | Residual Mohr- Piezometric
- ECBF . 175 Coulomb 6 32 Line 2
i ECBF Mohr- Piezometric
i Rock . 2 Coulomb 50 40 Line 1
o |
~
o
©
o |
Te)
o
<
o |
= §
T T [T e e T T
-20 -10 0 10 20 30 40 50 60
Project
The Hill, Ellerslie
I . nabels bescrption Current conditions - Section A
T Frojeet o P-001218 seele 1:350 company Initia
[suibeinTERPRET 0.0/BEOTECHNICAL SPECIALISTS Description Static elevated groundwater Date 26/05/2022



Abby Wake-Mayo
Text Box
- Section A


ol

i Material Color Unit Weight | Strength | Cohesion | Phi Water

- Name (KN/m3) Type (kPa) (deg) Surface

7 Residual Mohr- Piezometric

7 ECBF . 175 Coulomb 6 32 Line 1 <019
N ECBF Mohr- Piezometric

: Rock . 22 Coulomb 50 40 Line 1

'C\L, 1.3

o |

©

o |

Ire}

o |

<

o |

1%}

-20 -10 0 10 20 30 40 50 60
Project
The Hill, Ellerslie
yom — . .
I . nalss beseripton Current conditions - Section A
7 . Scalk C L.
PN T 0 A Froject o P-001218 cae 1:350 ompary Initia
Description . . Date

|sLipEinTERPRET 0.0/6EOTECHNICAL SPECIALISTS Seismic 27/06/2022




o
B Material Unit Weight (kN/ Strength Cohesion Phi
1 Ny Color m3) Type (kPa) (deg) Water Surface
b Residual Mohr- Piezometric
b ECBF . 175 Coulomb 6 32 Line 1
I Mohr- Piezometric
1| ecerrock | [ 22 o 50 40 o
) ) Mohr- Piezometric
| [ newrn 0 185 o 5 32 one
o_|
~
i 1.5
il Proposed Townhouses
_ I
i JOAL A
- I i 10.00 kN/m2
i 10.00 kN/m2
o_|
© 12.00 kN/m2
] - 10.00 kN/m2
o
fre)
i ﬂ 1
o |
<
o |
%]
L T T T T L e N L
-20 -10 0 10 20 30 40 50 60
Project
The Hill, Ellerslie
I . nabels bescrption Proposed Conditions: 1V:1.5H batter - Section A
je . Scale & i
PN T 0 A Froject o P-001218 cae 1:350 empany Initia
Description . Date
[suibeinTERPRET 0.0/BEOTECHNICAL SPECIALISTS Static normal groundwater 26/05/2022



Abby Wake-Mayo
Line

Abby Wake-Mayo
Line

Abby Wake-Mayo
Text Box
1V:1.5H batter - Section A

Abby Wake-Mayo
Text Box
Proposed Conditions:

Abby Wake-Mayo
Typewriter
Proposed Townhouses

Abby Wake-Mayo
Typewriter
JOAL A


o
B Material Unit Weight (kN/ Strength Cohesion Phi
1 Ny Color m3) Type (kPa) (deg) Water Surface
b Residual Mohr- Piezometric
b ECBF . 175 Coulomb 6 32 Line 2
I Mohr- Piezometric
1| ecerrock | [ 22 o 50 40 o
) ) Mohr- Piezometric
| [ newrn 0 185 o 5 32 one
o_|
N~
i Proposed Townhouses
_ I i
i JOAL A
- } i 10.00 kN/m2
i 10.00 kN/m2
o_|
© 12.00 kN/m2
1 : ' 10.00 kN/m2.
o |
Ire}
o |
53
o |
1%}
I L e S S O e L
-20 -10 0 10 20 30 40 50 60
Project
The Hill, Ellerslie
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