Appendix D: Historical geotechnical investigations

Sketch plan, historical geotechnical investigations

° Statement of Evidence by Shane Gareth Lander

° Fraser Thomas, Geotechnical Investigation Report, 650 Whitford-Maraetai Road
. Partial records, Foundation Engineering, Pavilion Building

° New Zealand Geotechnical Database, various nearby borehole logs
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Statement of Evidence by Shane Gareth Lander






















25.

and the establishment of adequate building setbacks from slopes / dliffs, or other
mitigation measures such as retaining walls or in-ground pile systems.

Having undertaken numerous site investigations on this Site previously, and
having knowledge of land modification occurrences over the past 25 years or so
on this Site, coupled with my most recent site observations and additional
borehole drifling (2016), | consider the land is suitable for future residential and
commercial building development along the lines of the Thresher scheme

presented in Appendix A.

Shane Gareth Lander
10 February 2016

Lander Geolechnical Consuliants Limited
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Precinct plan 1: Beachlands 3 precinct

8. Precinct plans
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SUMMARY

The visual appraisal and geotechnical investigations reported herein address the geotechnical
considerations relating to the proposed Ahuareka Special Rural Settlement development at
650 Whitford-Maraetai Road, Whitford.

The borehole and test pit data, in general, indicate that the site is underlain by soils which
are inferred to be weathering products of the underlying Waitemata Group mudstone and
sandstone.

Based on the site appraisal and borehole investigation, as reported herein, and on the basis of
ground conditions existing at the time of the investigation reported herein, a “Recommended
Building Line Limitation” has been determined for the proposed development.

In general terms and within the limits of the investigation as outlined and reported herein,
except for the slope stability issues discussed in Sections 7.0 and 9.0 of this report, and
provided proper control of any proposed earthworks is exercised, no unusual problems are
anticipated with the development of the site along the general lines shown on Fraser Thomas
Ltd drawings 60834/1A and 2A.

The site is, in general, considered suitable for its intended use for residential and commercial
purposes with satisfactory conditions for buildings, subject to the recommendations and
qualifications reported herein, provided the design and inspection of foundations are carried
out as would be done under normal circumstances in accordance with the requirements of
the relevant New Zealand Standard Codes of Practice.

Conclusions and recommendations arising from the investigations are summarised in
Section 20.0 of this report.

Fraser Thomas Ltd
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1.0

GEOTECHNICAL INVESTIGATION REPORT

AHUAREKA SPECIAL
RURAL SETTLEMENT

650 WHITFORD —-MARAETAI ROAD,
WHITFORD

AHUAREKA TRUST NO 2 LTD

INTRODUCTION

This report forms part of an application by Ahuareka Trustees (No.2) Limited for land use
consent to provide for a proposal to establish 189 household units in a focused central
cluster akin to a rural village, surrounded by a buffer of open farmland and bush, on what is
currently an existing cattle farm. As an entirely new way of providing for growth in a rural
style and context, a new name has been coined for this: “Special Rural Settlement”.

The subject site comprises 92.7589 hectares and is legally described as Lot 2, DP 166414,
Lot 2 DP 208997, Lot 2 DP 197719 & Lot 2 DP 187934, North Auckland Land District. The
land is presently contained in a single Certificate of Title (NA 137A/537) and is identified
for the purposes of this report as 650 Whitford-Maraetai Road, Whitford.

This report presents the results of a visual appraisal and a geotechnical investigation
undertaken for the proposed Ahuareka Special Rural Settlement development at 650
Whitford-Maraetai Road, Whitford.

It is understood that it is proposed to subdivide the subject site in order to create 189 new
residential lots, and 7 new lots which may be used for other uses (e.g. retail or commercial).
The proposed development also involves the construction of new roads.

The subsurface conditions at the site have been investigated by means of twenty three hand
augered boreholes and associated dynamic cone (DCP) penetrometer (Scala) tests, nine
rotary cored machine boreholes and thirteen machine excavated test pits. A visual appraisal
of the site, a study of geological maps and a stereoscopic study of aerial photographs have
also been undertaken.

The purpose of the geotechnical investigation reported herein was to determine the subsoil
conditions at the site as they may affect the proposed development, with particular regard to
slope stability and foundation considerations and to confirm the suitability of the site, in
support of an application for land use consent.

Fraser Thomas Ltd
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4.0

GEOLOGY

In carrying out the appraisal of the site, reference has been made to the New Zealand
Geological Map, scale 1:50,000, Auckland Urban Area, Sheet R11.

This geological map indicates that the site is underlain by muddy sandstone and mudstone of
the Waitemata Group of Miocene age.

The results of the borehole investigation reported herein generally confirm the stratigraphy
as indicated by the geological map.

PROPOSED DEVELOPMENT

It is understood that it is proposed to subdivide the subject site in order to create 189 new
residential lots, and 7 new lots which may be used for other uses (e.g. retail or commercial).
The proposed development also involves the construction of new roads.

The proposed subdivisional layout is shown on drawings 60834/1A and 2A.

It is understood that it is proposed to undertake cut and fill earthworks at the site in order to
form level subgrades for the proposed new roads and in order to create, in some places, level
building platforms.

AERIAL PHOTOGRAPHS

Stereoscopic pairs of aerial photographs for the year 1961were examined as part of the site
appreciation.

The site generally appeared to be vegetated with paddock grass.

Deep steeply sloping gullies are observed within the site. The gullies were generally well
vegetated with trees.

Very steep slopes generally abut the western and southern parts of the site. These slopes
slope down to the Waikopua Creek, which feeds into the Tamaki Strait. The south facing
slopes were generally well vegetated with trees. The west facing slopes were generally
vegetated with occasional trees.

A bench is evident along the upper parts of the west facing slopes, within the south western
corner of the site. The bench appears to slope slightly in a northerly direction. This bench is
also evident extending around the south western corner of the site. The approximate
location and extent of the bench observed on the aerial photographs is shown on the
appended Fraser Thomas Ltd drawing 60834/1A.

The bench is not evident on the west facing slopes between Gullies A and B, as shown on
drawing 60834/1A.

A bench is also evident on the lower parts of the west facing slopes, within the north western
part of the site. This bench appears to be not as wide as the bench observed in the south

Fraser Thomas Ltd
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5.1

5.2

3

western part of the site. The bench located in the north western part of the site appears to
have formed on the same bedding plane as the bench located in the south western part of the
site. The direction and dip of the bedding plane observed in the aerial photographs appears
to be consistent with that observed for the bedrock exposed in Gullies A and B, discussed in
Section 5.2 of this report. The approximate location of this bench is shown drawing
60834/1A.

No benches are evident on any other slopes in the vicinity of the site.

Two structures were observed located in the north eastern part of the site. These structures
are likely to be barns associated with farming works at the site.

FIELD INVESTIGATION

GENERAL

The field investigation comprised a visual appraisal, twenty three hand augered boreholes,
thirteen machine excavated test pits, and nine machine drilled boreholes. Dynamic Cone
Penetrometer (DCP) tests (scalas) were carried out beyond the base of seventeen of the hand
augered boreholes. The site was surveyed using a tape and clinometer to produce eleven
cross sections, Cross Sections AA to KK inclusive, for slope stability appraisal purposes.

The locations of the relevant cross sections, test pits, and boreholes are shown on the
appended drawing 60834/1A.

RESULTS OF VISUAL APPRAISAL

A visual appraisal of the site was undertaken by a Fraser Thomas senior geotechnical
engineer on 15 January 2008.

The site is generally located at the western end of an existing access track which extends
from the western side of Whitford-Maraetai Road.

The site is presently being used for “dry stock™ farming activities.

Existing light timber framed structures, associated with the existing farming activities, are
located in the north eastern part of the site. An existing horse equestrian area is also located
in this area. Existing dwellings are located to the north west of the farm related structures.
The approximate locations of the existing structures are shown on drawing 60834/1A.

The site generally slopes slightly, with a westerly to south westerly aspect, towards the crest
of very steep slopes located in the western and southern parts of the site. These slopes slope
down to the Waikopua Creek.

The very steep slopes located in the western part of the site generally slope with a westerly
aspect at slopes ranging between approximately 20° to the horizontal (1V:2.74H) and 40° to
the horizontal (1V:1.19H).

The west facing slopes were generally vegetated with pine trees, up to approximately 1.2 m
bole diameter, at the time of the investigation reported herein. The existing trees in general
show no significant signs of past slope instability by way of bole curvature or inclined bole
orientation. Signs of surficial soil creep were observed on steeper parts of the slopes.

Fraser Thomas Ltd
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The slopes located in the southern part of the site generally slope with a southerly aspect at
slopes ranging between approximately 20° to the horizontal (1V:2.74H) and 36° to the
horizontal (1V:1.37H).

The south facing slopes were generally well vegetated with trees, up to approximately 1.2 m
bole diameter, at the time of the investigation reported herein. The existing trees in general
show no significant signs of past slope instability by way of bole curvature or inclined bole
orientation. Signs of surficial soil creep were observed on steeper parts of the slopes.

Evidence of past shallow seated slope instability was also observed on the west facing slopes
at the site. Localised steeper areas, inferred to be weathered head scarps, were observed on
the upper parts of the steeper slopes. Hummocky ground was observed downslope of these
features, inferred to be indicative of colluvium associated with past shallow-seated slope
instability.

A bench is located on the upper parts of the west facing slope, within the south western part
of the site. A bench is also located on the lower parts of the west facing slope within the
north western part of the site. No obvious bench was observed on the west facing slopes
between Gullies A and B, shown on drawing 60834/1A. The approximate location and
extent of the bench, as observed in the stereoscopic study of aerial photographs for the site is
shown on drawing 60834/1A.

The site is generally incised by four deep gullies, identified as Gullies A, B, C and D on
drawing 60834/1A.

Gullies A and B are generally located in the western part of the site and extend in a westerly
direction through the site.

Gullies C and D are generally located in the southern part of the site and extend in a
southerly direction through the site.

The gully slopes associated with these gullies are generally steep to very steep and slope at
between approximately 30° to the horizontal (1V:1.73H) and 48° to the horizontal
(1V:0.90H). The gully slopes were generally vegetated with trees at the time of the
investigation reported herein.

Signs of shallow-seated slope instability and surficial soil creep were observed on steeper
parts of these slopes.

Generally ephemeral watercourses are located at the base of the gullies. The watercourses
were dry at the time of the investigation reported herein.

Material, inferred to be slightly weathered Waitemata Group muddy sandstone and
mudstone, was generally observed in exposures in the base of the gullies.

Measurements were undertaken on bedrock exposed in Gullies A and B. The bedding of the

rock exposed in these gullies appeared to be dipping at an angle of between approximately
3° and 5° to the horizontal, generally in a north westerly direction.

Fraser Thomas Ltd
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5.5

HAND AUGERED BOREHOLES

Twenty three augered boreholes, numbered H1 to H23 inclusive, were put down at the site in
order to investigate the subsurface conditions. The approximate locations of the boreholes
are shown on drawing 60834/1A.

The boreholes were put down by qualified Fraser Thomas Ltd engineering geologists and
field technicians. The logs of the boreholes are presented in Appendix A of this report.

The boreholes were generally terminated when the soils became too hard to auger further, at
depths ranging between approximately 0.7 m and 4.4 m below the ground surface existing at
the time of the investigation reported herein (the existing ground surface). In situ undrained
shear strength measurements were carried out in the boreholes at approximately 0.5 m
intervals of depth using hand held field shear vane equipment. These tests were carried out
down the hole and enabled a strength profile to be obtained from the boreholes. All soils in
the boreholes were carefully logged.

A dynamic cone (Scala) penetrometer (DCP) test was performed beyond the base of
Boreholes H2 to H18 inclusive. The results of the DCP tests are also presented in Appendix
A of this report.

TEST PIT INVESTIGATION

Thirteen machine excavated test pits, numbered TP1 to TP13 inclusive, were put down on
27 February and 21 September 2009, in order to examine the nature and fabric of the soils
underlying the site, and to expose the underlying bedrock. The test pits were inspected and
logged by a Fraser Thomas engineering geologist.

The test pits were excavated to depths ranging between approximately 1.8 m and 4.4 m
below the existing ground surface. Where possible, in situ undrained shear strength
measurements were carried out in the sides of the test pits using hand held field shear vane
equipment. These tests were carried out down the test pit and enabled a strength profile to
be obtained from the test pits.

The logs of the test pits are presented in Appendix A of this report. The locations of the test
pits are shown on drawing 60834/1A.

MACHINE BOREHOLE INVESTIGATION

Nine rotary cored machine boreholes, numbered M1 to M9 inclusive, were put down
between 28 February and 4 March 2008, and between 17 and 22 September 2009, in order to
identify any potential slip surfaces and weak layers within the subsoils, to determine the
presence of possible clay seams within the bedrock materials which could act as a
mechanism for potential block sliding, to determine the depth of soil veneer and to
investigate the strength and nature of the bedrock materials.

The machine boreholes were put down to depths ranging between approximately 6.0 m and
30.0 m below the existing ground surface.

The machine boreholes were logged by qualified Fraser Thomas engineering geologists.
The logs of the boreholes are presented in Appendix A of this report. The locations of the
machine boreholes are shown on drawing 60834/1A.

Fraser Thomas Ltd
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Standpipe piezometers were installed in Machine Boreholes M1, M2, M6, M7, M8 and M9
to measure the groundwater levels within the underlying soils and bedrock materials. The
piezometer details and measured groundwater levels are shown on the borehole logs.

LABORATORY INVESTIGATION

A test to determine the linear shrinkage value for the site soils, undertaken in accordance
with NZS 4404:1986, Test 2.6, was conducted on disturbed soil samples recovered from
Boreholes H2, H8 and H20. The laboratory testing was carried out by Stevenson’s Civil
Engineering Laboratory, an IANZ accredited soils and materials testing laboratory, under the
instruction of Fraser Thomas Ltd.

The results of the laboratory tests are presented in Appendix A of this report and are
summarised in Table 1.

TABLE 1: LABORATORY TEST RESULTS

Sample Depth Below Field Water Linear
Ground Surface Content (%) Shrinkage (%)
(m)
Borehole H2 0.5-0.7 28.8 20
Borehole H8 0.5-0.7 32.5 21
Borehole H20 0.5-0.7 24.7 16
SUBSURFACE CONDITIONS
GENERAL

The borehole and test pit data, in general, indicate that the site is underlain by soils which
are inferred to be weathering products of the underlying Waitemata Group mudstone and
sandstone.

It has been assumed that even though the various subsoil strata, their depths and thicknesses
and the locations of groundwater levels have been determined only at the locations and
within the depths of the various boreholes and test pits recorded herein, these various
subsurface features can be projected between the various locations. Even though such
inference is made, no guarantee can be given as to the validity of this inference or of the
nature and continuity of these various subsurface features.

Fraser Thomas Ltd



6.2

6.3

6.4

6.5

TOPSOIL

Topsoil was generally encountered to depths ranging between approximately 0.1 m and
0.3 m below the existing ground surface at the locations of the boreholes and test pits put
down during the investigation reported herein.

A surficial layer of material, generally comprising black silt intermixed with shell
fragments, was also encountered on the west facing slopes at the site. This surficial layer
generally ranged between approximately 0.2 m and 0.3 m depth, however the material was
encountered to a depth of approximately 0.9 m on the lower bench in the north western part
of the site. This material is believed to be dredgings associated with the construction of the
nearby Pine Harbour marina. The dredgings are believed to have been spread over the west
facing slopes during the previous dredging works.

COLLUVIUM

Material, generally comprising clayey silts intermixed with mudstone fragments, was
encountered to a depth of approximately 0.7 m below the existing ground surface at the
location of Test Pit TP6, put down on the existing bench on the west facing slopes.

This material is inferred to be colluvium associated with past slope instability of the upper
parts of the west facing slopes in this area.

RESIDUAL SOILS

The residual soils, inferred to be weathering products of the underlying Waitemata Group
bedrock, generally comprised silty clays and clayey silts. In situ undrained shear strength
values measured in the soils generally ranged from 100 kPa to greater than 231 kPa,
corresponding to a stiff to hard consistency. The residual soils were generally encountered to
the extent of the hand augered boreholes put down at the site.

MUDSTONE AND SANDSTONE BEDROCK

The surficial soils at the site are inferred to be underlain by slightly to moderately weathered
sandstone and mudstone of the Waitemata Group of Miocene age.

It is usual to take a DCP blow count of about 5 to 10 blows per 50 mm penetration as being
indicative of the level of the highly weathered, very weak to extremely weak sandstone and
mudstone. From the DCP results, the depth to the highly weathered, very weak to extremely
weak sandstone and mudstone has been inferred, at the time of the investigation reported
herein, to be between approximately 0.7 m and 4.9 m below the existing ground surface at
the site.

Highly weathered, very weak to extremely weak sandstone and mudstone was encountered
at depths ranging between approximately 0.6 m and 4.0 m below the existing ground surface
at the locations of the test pits put down at the site.

Highly weathered, very weak to extremely weak sandstone and mudstone was also
encountered at the locations of the machine boreholes put down at the site. The very weak
to extremely weak sandstone and mudstone was encountered at depths ranging between
approximately 1.5 m and 5.5 m below the existing ground surface. Generally the very weak

Fraser Thomas Ltd
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to extremely weak sandstone and mudstone was encountered at depths no shallower than
approximately 2.0 m below the existing ground surface.

The very weak to extremely weak sandstone and mudstone was encountered to depths
ranging between approximately 5.0 m and 17.8 m. Layers of very weak to extremely weak
sandstone were also encountered below 21.0 m depth at the location of Machine Borehole
MS.

SPT ‘N’ values ranging between approximately 9 and greater than 50 were measured in the
very weak to extremely weak sandstone and mudstone.

Material, inferred to be slightly to moderately weathered, moderately strong to weak
sandstone and mudstone was encountered at the locations of Machine Boreholes M1 to M5
M7, M8 and M9. The moderately strong to weak sandstone and mudstone was generally
encountered at depths ranging between approximately 5.0 m and 17.8 m below the existing
ground surface. Generally the moderately strong to weak sandstone and mudstone was
encountered to the extent of the boreholes. However layers of very weak to extremely weak
sandstone were encountered below 21.0 m depth at the location of Machine Borehole M8.

The depth to moderately to slightly weathered, moderately strong to weak sandstone and
mudstone was approximately 17.8 m and 14.0 m below the existing ground surface at the
locations of Boreholes M2 and M9 respectively, which are greater than the depths
encountered at the locations of the other machine boreholes put down at the site. The
bedrock material underlying the benches, located along the west facing slopes at the site,
appears to have been subject to a greater degree of weathering than the bedrock material
encountered elsewhere on the site.

As discussed in Section 5.2 of this report, material inferred to be slightly weathered
Waitemata Group muddy sandstone and mudstone was generally observed exposed in the
base of the gullies. Measurements were undertaken on bedrock exposed in Gullies A and B.
The bedding of the rock exposed in these gullies appeared to be dipping at an angle of
between approximately 3° and 5° to the horizontal in a westerly to north westerly direction.

It should be noted that no clay seams or slickensided joint surfaces were identified at the
locations of the machine boreholes put down at the site. No evidence of block sliding, by
way of disturbed, highly fractured bedrock, was observed in the machine boreholes in the
zones where disturbance would be expected to be encountered, had the existing benches
been formed by block slides.

Test Pits TP5, TP6, TP10 and TP12 were put down along the upslope edge of the benches,
in order to determine the nature and consistency of the material in these areas. It would be
expected, if the existing benches affecting the west facing slopes was formed by way of a
block slide movement, that the material along the upslope edge of the bench (i.e. in the
vicinity of the expected failure plane of any such block slide) would comprise disturbed
highly fractured bedrock. Material generally comprising highly weathered, very weak to
extremely weak mudstone and sandstone was encountered at the locations of TPS, TP6,
TP10 and TP12 at depths of approximately 0.7 m, 1.2 m, 0.6 m and 3.4 m respectively
below the existing ground surface. The bedrock encountered appeared to be intact and did
not appear to be highly fractured or disturbed, i.e no evidence of block sliding, by way of
disturbed, slightly fractured bedrock, was observed at the locations of Test Pits TPS, TP6,
TP10 and TP12 put down along the upslope edge of the benches on the west facing slopes.

Fraser Thomas Ltd
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7.2

GROUNDWATER

Groundwater was not encountered at the locations of the hand augered boreholes and test
pits put down during the field investigation reported herein.

The groundwater levels within the piezometers installed in Machine Boreholes M1, M2, M6
and M7 were measured on 6 March, 2 April and 1 September 2008, and 7 May and 22
September 2009. The groundwater levels within the piezometers installed in Machine
Boreholes M8 and M9 were measured on 6 October 2009.

The groundwater levels measured at the locations of the machine boreholes are shown on the
borehole logs presented in Appendix A, and are also shown on drawings 60834/3A to 13A
inclusive.

SLOPE STABILITY APPRAISAL
GENERAL

An analysis of potential deep-seated movement within the Waitemata Group bedrock (block
sliding) has been undertaken for the slope profiles represented by Cross Sections FF and JJ.

Analyses have also been undertaken to determine the theoretical slope angle for the soil
veneer materials of the steep slopes at the site, represented by Cross Sections AA to KK
inclusive, which would yield satisfactory theoretical factor of safety values, using the soil
strength parameters discussed in Section 7.2 of this report. For the purposes of the slope
stability analyses it was assumed that the soil veneer overlying the steep slopes at the site
would be subject to slope instability and that the soil veneer materials at the crest of the
slopes would regress back to a “safe” regressed slope profile. The analyses were undertaken
in order to determine the slope angle of a likely regression line should the veneer materials
overlying the steep slopes be subject to slope instability.

The locations of Cross Sections AA to KK inclusive are shown on drawing 60834/1A.
METHOD OF ANALYSIS

The stability of the assumed regressed slope profiles shown on Cross Sections AA to KK
inclusive have been analysed using the computer programme Slope/W for various potential
slip surfaces, and for two groundwater conditions, corresponding to the estimated “wet
winter” and assumed “extreme transient” cases.

Slope/W is a computer programme that uses the limit equilibrium theory to solve for the
theoretical factor of safety of earth and rock slopes. The comprehensive formulation of
Slope/W makes it possible to select a variety of methods for computing the factor of safety,
and to analyse both simple and complex geometric, stratigraphic, and loading conditions.
Slope/W allows slope stability to be analysed by up to nine methods, including the more
mathematically rigorous Morgenstern-Price and Generalised Limit Equilibrium (GLE)
methods. For the purpose of the analyses reported herein, the theoretical factor of safety
values derived from the Morgenstern-Price method of analysis have been adopted for the
potential slip surfaces.

For the soil veneer analyses, potential slip surfaces have been considered which pass through
the natural soil veneer at the crest of the slope, assuming that the soil veneer materials
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overlying the steep slopes have been removed by slope instability. Analyses were
undertaken using the Slope/W computer programme to determine the theoretical regressed
slope profile for the soil veneer materials at the crest of the steep slopes at the site which
would yield satisfactory theoretical factor of safety values of 1.5 and 1.2 to 1.3 for wet
winter and extreme transient groundwater conditions respectively.

The soil veneer material at the crest of the slopes at the site has been analysed for circular
slip surfaces, as appropriate to the slope geometry and stratigraphy, using the computer
programme Slope/W, and assuming design effective strength parameters of 30° friction
angle and 7 kPa cohesion, for the residual soil veneer materials.

The analyses were undertaken under two different inferred groundwater surfaces, estimated
to represent wet winter and extreme transient groundwater conditions. The wet winter and
extreme transient groundwater conditions were based on the conservative assumption that
the soil veneer material at the crest of the slopes will become partially saturated during
periods of prolonged intense rainfall.

For the block slide analyses of Cross Sections FF and JJ, it has been assumed that the
existing “benched” slope profile at these cross sections is the result of a block slide failure.
The assumed slope profile for Cross Section FF, prior to this theoretical block slide failure,
has been back analysed for a defined potential slope movement assuming a weak layer
extending through the bedrock and along a horizontal clay seam, extending from the toe of
the steep west facing slope, into the slope. The back analyses have been carried out in order
to determine the soil strength parameters for the theoretical horizontal clay seam for a block
slide to have occurred in this area in the past. The approximate location of the defined
potential slope movement, inferred for the purposes of the block slide analyses reported
herein, is shown on drawing 60834/8A.

The assumed slope profile was then back analysed under near fully saturated groundwater
conditions in order to obtain a theoretical factor of safety value of 1.00 (ie an assumed
failure condition). The back analyses yielded effective strength parameters of zero cohesion
and 28° friction angle, for the potential clay seam. These effective strength parameters were
then used in forward analyses for the existing slope profiles represented by Cross Section FF
and JJ and for the assumed wet winter and extreme transient groundwater conditions in the
bedrock.

For the purposes of the back analyses design effective strength parameters of 30° friction
angle and 40 kPa cohesion, were assumed for the weak zone extending through the bedrock,
and design effective strength parameters of 30° friction angle and 80 kPa cohesion, were
assumed for the bedrock material.

RISK CATEGORIES

Traditionally, if a theoretical factor of safety value of 1.5 can be achieved by analysis, then
the slope is considered to be stable. The problem arises in determining the correct
parameters to use and the influence of subsurface conditions on the form of analysis, and

which is consequently dependent on the nature and level of investigation.

Cumulating experience suggests that the proper selection of a theoretical factor of safety
value for slope stability purposes is dependent upon a proper assessment of the level of risk.
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The risk category of a particular slope is governed by the consequences of failure in terms of
loss of life, property damage, or destruction of communications and services.

Typical high risk slopes are those where there is a likelihood of loss of life should the slope
fail, eg. schools or apartments below cut slopes. A low risk slope, for example, is one which
will only threaten a secondary road.

Brand (1982) cites design theoretical factor of safety values for residual soils for a
1 in 10 year return period storm for various risk categories as shown in Table 2 of this
report.

TABLE 2: ACCEPTABLE FACTORS OF SAFETY FOR VARIOUS
CATEGORIES OF RISK AS PROPOSED BY BRAND (1982)

Risk Category Minimum Factor of Safety for Transient
Conditions (eg. a 1 in 10 Year Storm)

Low 1.2
Significant 1.3
High 1.4

Factors of safety have been adopted in geotechnical design to cover the uncertainties in slope
geology, soil data, the method of analysis adopted and the validity of assumptions made.

For these reasons, it is customary to adopt a theoretical factor of safety value of 1.5 for
subdivisions or housing development. This factor of safety does not in every case assure
safety from instability or slope movement. Based on published literature, the average risk of
failure, or the probability of failure occurring, for different adopted factors of safety, is given
in Table 3.

TABLE 3: RISK OF FAILURE OCCURRING FOR VARIOUS FACTORS OF

SAFETY
Factor of Safety Risk of Failure Per Annum
1.1 1:10
1.3 1:50
1.5 1:200
1.7 1:1000

It is our opinion that the slopes on the subject site fall into the low to possibly significant risk
category. It is, therefore, concluded that while the conventionally accepted minimum value
of approximately 1.5 should be adopted for the conventional stability analyses relating to
groundwater levels “raised” for wet winter conditions, a lower acceptable theoretical factor
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of safety value of between 1.2 and 1.3 could be adopted for the transient groundwater
condition for saturation states that could occur during a period of prolonged intense rainfall,
such as a 1 in 10 year return period storm.

RESULTS

7.4.1 Regression Line Analyses for Soil Veneer Materials at the Crest of the Steep
Slopes

Based on the results of the investigations reported herein it is evident that the soil veneer at
the crest of the steep slopes at the site generally ranges between approximately 1.5 m and
5.0 m thickness.

The regression line analyses, undertaken in order to determine the slope angle of a likely
regression line, should the surficial soil veneer materials overlying the steep slopes be
subject to slope instability, indicates that a regressed slope profile of 30° to the horizontal
(1V:1.73H) for the soil veneer materials at the crest of the steep slopes represented by Cross
Sections AA to KK inclusive, obtains theoretical factor of safety values greater than the
conventionally acceptable limiting values for slope stability purposes. This slope has been
adopted as the regressed slope for the determination of the regression line for the site.

The regression line allows for the loss of the soil veneer materials at the crest of the steep
slopes at the site, assuming that the soil veneer materials overlying the steep slopes have
been removed by slope instability, and assumes that the soil veneer materials at the crest of
the slopes will regress to a slope angle of 30° to the horizontal (1V:1.73H) under assumed
wet winter and extreme transient conditions.

7.4.2 Results of Potential Block Slide Analyses

A back analysis was performed on the assumed slope profile for the “benched” slope profile
represented by Cross Section FF, prior to a theoretical block slide failure, with an assumed
failure surface extending along an inferred low strength layer passing through the bedrock
and along a horizontal clay seam at an elevation coincident with the toe of the steep slope in
this area, based on the assumption, if the existing slope profile represented by Cross Section
FF is the result of a bock slide failure, that the assumed slope profile comprises a block slide
feature with a theoretical factor of safety value of unity, ie. an inferred failure condition.
The analysis yielded an effective friction angle of 28° and a cohesion value of zero for the
assumed clay seam, for the assumed failure condition, assumed to be represented by near
fully saturated groundwater conditions.

Forward Slope/W analyses yielded theoretical factor of safety values of 1.53 and 1.34 for
the assumed wet winter and extreme transient groundwater conditions respectively within
the bedrock, using the friction angle obtained from the back analysis (ie. assuming the
presence of an inferred clay seam), for the existing slope profile represented by Cross
Section FF. Forward Slope/W analyses yielded theoretical factor of safety values of 1.50
and 1.39 for the assumed wet winter and extreme transient groundwater conditions
respectively within the bedrock, for the existing slope profile represented by Cross
Section JJ.

These values are considered to be satisfactory, either approximating of being greater than
the limiting values of 1.5 and 1.2 to 1.3 for wet winter and extreme transient groundwater
conditions respectively.
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It should be noted, as discussed in Section 6.5 of this report, that no evidence of block
sliding, by way of disturbed, highly fractured bedrock, was observed in the machine
boreholes in the zones where disturbance would be expected to be encountered, had the
existing benches been formed by bock slides. Furthermore, no identifiable disturbed zone
was detected within the bedrock at the locations of Test Pits TP5, TP6, TP10 and TP12, put
down along the upslope edge of the benches shown on Cross Sections FF and JJ.

It is our opinion that the benches located on the steep west facing slopes, shown on Cross
Sections FF and JJ, have developed due to differential erosion processes rather than being
surficial evidence of the occurrence of deep-seated block sliding within the Waitemata
Group bedrock underlying the site. This process would have primarily involved erosion by
surface water and shallow landslides within the residual soil veneer materials.

It is our opinion that the benched profile observed for the west facing slopes at the site may
also have been formed by coastal erosion processes, at a time when the sea levels were
higher than they are today.

It is therefore concluded that deep-seated block slide movement is unlikely to occur and that
the main risk to any proposed development is defined by the development of shallow seated
soil veneer failures, and by the reactivation or continued movement of existing soil veneer
failures.

No further consideration is therefore given within this report to the possibility of deep-seated
block slide movement occurring at the site.

VEGETATION

As a vegetative mantle on a slope tends to improve the stability of that slope, it is
recommended, as far as practicable, that the existing vegetation on the slopes at the site be
retained and protected from damage by felling or clearing. Slope stability is enhanced by
binding of the soil by the root systems of trees and other vegetation, which provides
mechanical reinforcement and resists erosion by surface water, and by shedding of water by
transpiration processes.

LIMITATIONS ON BUILDING CONSTRUCTION
GENERAL

This section of the report provides the location of a “Recommended Building Line
Limitation” for the proposed development.

RECOMMENDED BUILDING LINE LIMITATION

Based on the site appraisal and investigations, as reported herein, and on the basis of ground
conditions existing at the time of the investigation reported herein, a “Recommended
Building Line Limitation” has been determined for the site.

The "Recommended Building Line Limitation" shown in plan on drawings 60834/1A and
2A, and on Cross Sections AA to KK inclusive of this report, represents, in our opinion, the
limit up to which residential buildings can be constructed in accordance with the
requirements of NZS 3604:1999, New Zealand Standard, Timber Framed Buildings.
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The "Recommended Building Line Limitation" has generally been developed by projecting a
regression line at an angle of 30° to the horizontal (1V:1.73H) into the slope commencing
from the top of the inferred bedrock beneath the crest of the steep slopes at the site. The
location of the interface between the soil veneer and the bedrock underlying the crest of the
steep slopes at the site, has been determined from the borehole and test pit investigations
reported herein.

A five metre margin of safety has been applied at the point where the theoretical regression
line intersects the ground surface existing at the time of the investigation reported herein, in
order to define the "Recommended Building Line Limitation" for Cross Sections BB, CC,
FF, HH, 11, JJ and KK.

A fifteen metre margin of safety has been applied at the point where the theoretical
regression line intersects the ground surface existing at the time of the investigation reported
herein, in order to define the "Recommended Building Line Limitation" for Cross Section
AA. Cross Section AA represents the profile of the steep west facing slope located in the
north western part of the site. As indicated on drawing 60834/3A, the slope profile
represented by Cross Section AA is not benched. However the results of the stereoscopic
study of aerial photographs for the site reported herein, indicates that benches are evident on
similar west facing slopes located to the north and south of the slope represented by Cross
Section AA. Although the coastal erosion processes, which are believed to have resulted in
the formation of the benches observed at the site, are unlikely to adversely affect the slope
profile represented by Cross Section AA within the next 100 years, there is in our opinion a
risk, albeit slight, that the slopes located in the vicinity of Cross Section AA, may be subject
to regression consistent with the west facing slopes located to the north and south of the
subject area. For this reason, a greater margin of safety of fifteen metres has been applied to
determine the "Recommended Building Line Limitation" for Cross Section AA, which
equates to a horizontal distance of approximately 25 m upslope from the steep slopes in this
area.

The “Recommended Building Line Limitation” for the slope profiles represented by Cross
Sections DD, EE and GG, has been located a horizontal distance of approximately fifteen
metres upslope from side slopes steeper than 18° to the horizontal (1V:3H).

The “Recommended Building Line Limitation” defines the boundary between:-

(a) A non specific building foundation design zone, in which the foundations of any
proposed residential building do not require specific design and which may,
therefore, be constructed in accordance with the relevant New Zealand Standard
Codes of Practice, providing the inspection and design of foundations are carried out
as would be done under normal circumstances in accordance with the requirements
of relevant New Zealand Standard Codes of Practice.

(b) A specific building foundation design zone, in which the foundations of any
proposed residential building should be subject to specific design with particular
regard to slope stability and settlement by a chartered professional engineer either
experienced in geotechnical engineering or with the assistance of an engineer
experienced in geotechnical engineering. Within this zone, the designer should,
along with other criteria considered appropriate, undertake the following:

@) The design of a foundation system which properly takes into account the
ground conditions at the specific location of any proposed structure.
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(1)  An assessment of founding depths and the locations of foundation lines to
provide secure foundations for any proposed structure in the event of slope
movement.

(111)  The design of a foundation type to suit the proposed structure and to allow
for soil creep and the distribution of lateral loads from the structure.

It should be noted that the “Recommended Building Line Limitation” shown in plan on
drawings 60834/1A and 2A and on the cross section profiles on drawings 60834/3A to
13A, is based on the existing ground surface profile. Subdivisional earthworks in the
vicinity of the '"Recommended Building Line Limitation'' are likely to change the
location of the '"Recommended Building Line Limitation'' in some places. It is
envisaged that the location of the ''Recommended Building Line Limitation' will be
reviewed following the completion of any subdivisional earthworks and the revised
location will be presented in the Geotechnical Completion Report to be prepared for
the site.

It is recommended that any proposed building development be designed to satisfy the
relevant requirements of the Building Code, so as to ensure compliance with the Building
Act.

It should also be noted, based on the results of the investigation and appraisal reported
herein, there is, in our opinion, a risk that land located within the specific foundation design
zone determined for the site, may be subject to slope instability during or following heavy
rainfall, which may result in the loss of land within the specific foundation design zone.

It is, however, our opinion, providing any proposed building development at the site located
within the specific foundation design zone is subject to specific foundation design, as
discussed in the foregoing Item (b), and is designed in accordance with the recommendations
reported herein, that slope instability is unlikely to adversely affect future residential
buildings at the site.

FOUNDATION AND SETTLEMENT CONSIDERATIONS
PROPOSED RESIDENTIAL DEVELOPMENT

As discussed in Section 3.0 of this report, it is understood that it is proposed to subdivide the
subject site in order to create 189 new residential lots.

It is our opinion that settlement at the site should not present a problem within the proposed
subdivisional development, for residential buildings founded on the Waitemata Group
residual soils, providing the inspection and design of foundations are carried out in
accordance with the requirements of NZS 3604, including the provisions of Clauses 3.1.2
and 3.1.3 of NZS 3604, and providing the recommendations in this report are adopted.

It is nevertheless recommended that, where brick veneer construction is proposed,
consideration be given to minimising potentially unsightly cracking of veneer cladding due
to possible differential settlement or movement, by ensuring that the veneer is erected in
discrete panels of maximum length of approximately three metres, or greater if permitted by
the cladding manufacturer’s instructions. In general, however, if the good practices of NZS
3604 are adhered to, any settlement during the service life of any residential buildings so
constructed should not, in our opinion, be a problem.
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To assist in the interpretation of this recommendation, and by way of “good practice”, it is
expected that the recommendation would be applied, for example, for concrete slab-on-
ground construction, in the following manner:

(a) If a design proposal involves full height expanses of brick veneer cladding in excess
of three metres in length, and without substantial openings such as windows and
doors, then it is our opinion that consideration should be given by the designer to
incorporate movement control joints, unless other measures are applied such as the
deepening or strengthening of foundations in excess of minimum code requirements,
so as to minimise the risk of differential swell/shrink movements, and

(b) If a design proposal involves numerous window and door openings, so as to ensure
that height expanses of brick veneer cladding are less than three metres in length, and
the cladding was to be supported on continuous reinforced concrete foundation walls
integrally keyed and connected to the foundation slab, so as to ensure that the
foundation wall and slab act as an integrated rigid structure, and the foundation wall
is appropriately designed to mitigate against the effects of soil swell/shrink, then it is
our opinion that movement control joints need not be incorporated into the cladding
design.

PROPOSED RESIDENTIAL DEVELOPMENT

As discussed in Section 3.0 of this report, it is understood that 7 new lots within the
subdivision may be used for other uses (e.g. retail or commercial).

It is recommended that specific appraisals be undertaken for any proposed heavy structures
(i.e. structures outside the scope of NZS 3604) by a chartered professional engineer
experienced in geotechnical engineering in order to assess the risk of differential foundation
settlement adversely affecting the proposed structure. It is anticipated that the specific
settlement appraisal works would be undertaken in support of an application for building
consent for any such structure.

ALLOWABLE FOUNDATION BEARING PRESSURES
GENERAL

In this section of the report, ultimate bearing capacity values and strength reduction factors
are provided in order to allow calculation of design (dependable) foundation bearing
capacities, in accordance with the limit state design methods outlined in AS/NZS 1170,
Structural Design Actions, by applying the appropriate strength reduction factors, as
provided in this report, and the factored load combinations required by AS/NZS 1170.
Allowable foundation bearing pressures are also provided, based on conventional factors of
safety, for cases where unfactored load combinations are being considered.

SHALLOW PAD OR STRIP FOOTINGS
From the in situ undrained shear strengths obtained in the field investigation, a design in situ

undrained shear strength value of 100 kPa has been determined for the natural residual soil
veneer materials.

Fraser Thomas Ltd



11.3

17

On the basis of the design undrained shear strength value of 100 kPa, and assuming the
subsoil is saturated and that the soil friction angle is zero, an ultimate static bearing capacity
value for vertical loading of 600 kPa is recommended for shallow strip and pad footings. It
is recommended that a strength reduction factor (®y.) of 0.5 be adopted for limit state design
in accordance with the requirements of AS/NZS 1170, resulting in a design (dependable)
bearing capacity value of 300 kPa.

If unfactored load combinations are to be considered, the allowable foundation bearing
pressures presented in Table 4 are recommended for shallow pad or strip footings founded
on natural residual soils.

The allowable foundation bearing pressures shown in Table 4 are based on the design in situ
undrained shear strength value of 100 kPa, and on the assumption that the subsoil is
saturated and that the soil friction angle is zero.

TABLE 4: ALLOWABLE FOUNDATION BEARING PRESSURES FOR
SHALLOW PAD OR STRIP FOOTINGS ON NATURAL RESIDUAL

SOILS
Load Case Factor of Safety Allowable Bearing
Pressure (kPa)
Dead Load and Permanent 3.0 200
Live Load
Dead plus Live plus 2.0 300
Transient Load

PILES FOUNDED IN THE SOIL VENEER

From the in situ undrained shear strengths obtained in the field investigation, a design in situ
undrained shear strength value of 100 kPa has been determined for the residual soil veneer
materials.

On the basis of the design undrained shear strength value of 100 kPa and assuming the
subsoil is saturated and that the soil friction angle is zero, an ultimate static bearing capacity
value for vertical loading of 900 kPa is recommended for piled foundations founded in the
soil veneer. It is recommended that a strength reduction factor (®y.) of 0.5 be adopted for
limit state design in accordance with the requirements of AS/NZS 1170, resulting in a design
(dependable) bearing capacity value of 450 kPa

If unfactored load combinations are to be considered, the allowable foundation bearing
pressures presented in Table 5 are recommended for piles founded in the soil veneer.

It is recommended that an ultimate skin friction value of 40 kPa be used for the design of

piled foundations. It is recommended that a strength reduction factor (@) of 0.5 be adopted
for limit state design, resulting in a design (dependable) skin friction value of
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20 kPa. If unfactored load combinations are to be considered, the allowable skin friction
values presented in Table 5 are recommended.

TABLE S5: ALLOWABLE END BEARING PRESSURES AND SKIN FRICTION
VALUES FOR PILES FOUNDED IN THE RESIDUAL SOIL VENEER

Load Case Factor of safety Allowable End Allowable Skin
Bearing Friction (kPa)
Pressure (kPa)

Dead Load and
Permanent Live Load 3.0 300 13
Dead plus Live plus 20 450 20

Transient Load

PILES FOUNDED IN BEDROCK

Based on results of pile load tests undertaken by others on Waitemata Group bedrock in the
Auckland area, it is our opinion and recommendation that an ultimate static bearing capacity
for vertical loading of 6.0 MPa be adopted for piled foundations founded in rock, provided
that the piles are socketted into bedrock with an SPT “N” value of 50 or greater or a DCP
test result value greater than 11 blows per 50 mm of penetration, to a minimum depth
equivalent to four pile diameters. It is recommended that a strength reduction factor (®y.) of
0.5 be adopted for limit state design in accordance with the requirements of AS/NZS 1170,
resulting in a design (dependable) bearing capacity value of 3.0 MPa. The allowable design
end bearing pressures indicated in Table 6 of this report are recommended for bored cast in
situ piled foundations in rock.

The results of pile load tests undertaken on bored pile sockets in the Waitemata Group
siltstone and sandstone and in similar material in Australia indicate that for soft rock with an
unconfined compressive strength (UCS) greater than 2 MPa and less than 10 MPa, an end
bearing pressure of 0.8 UCS and a shaft shear stress of 0.4 UCS are mobilised at a pile
settlement equivalent to 2% of the pile socket diameter, (the shaft shear stress relates to a
grooved socket). For an ungrooved rock socket the shaft shear stress reduces from 0.4 UCS
to 0.1 UCS.

If, therefore, a pile settlement equivalent to 2% of the pile socket diameter is considered
acceptable for a pile with loading stresses equivalent to the dependable values, it is
recommended that design (dependable) pile socket skin friction values of 1.2 MPa and

0.3 MPa be adopted for the cases of spiral grooved and ungrooved pile sockets respectively
in bedrock with an SPT "N" value of 50 or greater.

If unfactored load combinations are to be considered, the allowable pile end bearing and
shaft friction values presented in Table 6 are recommended.
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TABLE 6: ALLOWABLE END BEARING PRESSURES AND SKIN FRICTION
VALUES FOR PILE SOCKETS IN WAITEMATA GROUP BEDROCK
WITH AN SPT "N" VALUE OF 50 OR GREATER
Load Case Factor of Allowable End | Allowable Skin | Allowable Skin
Safety Bearing Pressure | Friction* (MPa) | Friction** (MPa)
(MPa)

Dead Load plus

Permanent Live Load 3.0 20 0.8 0.2

Dead plus Live plus

Transient Loads 2.0 3.0 1.2 0.3

NOTE: * Relates to a spiral grooved pile socket.
** Relates to an ungrooved pile socket

It is recommended that no reliance on skin friction be allowed for within the soil zone.

It is further recommended that Fraser Thomas Ltd be engaged to inspect any pile bores prior
to placing of any foundation materials to confirm that the bores are drilled to an appropriate

depth.

SAFE MAXIMUM VALUES

The allowable foundation bearing pressures indicated in Tables 4, 5 and 6 are, in our
opinion, safe maximum values. These values do not, however, take account of settlement
considerations or the need to limit the foundation bearing pressures so as to limit the
associated settlement. However it is our opinion, providing the proposed foundations are
designed in accordance with the requirements of NZS 3604:1999, New Zealand Standard,
Timber Framed Buildings, and in accordance with the recommendations reported herein,
that settlement should not present a problem for proposed residential dwellings at the site.

GROUNDWATER FLUCTUATIONS AND SOIL MOISTURE

CHANGES

Building foundation settlements can be affected by seasonal variations in groundwater
levels. The seasonal raising of groundwater levels affecting the site could result in a
reduction of the in situ soil strengths, however, with particular regard to the development
site, it is our opinion that the subsoil conditions are not likely to be significantly altered as a
result of the proposed residential development at the site.

Nevertheless, seasonal moisture variations and associated swelling and shrinking of the soil
mass is a characteristic of the type of surface soils encountered in the area under
consideration and is likely to occur.

Even well constructed buildings on clay soils are likely to show minor cracking of plaster
walls and ceilings and in masonry. In extreme cases, distortion of building frames may
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cause doors and windows to jam, however, these effects usually occur only after a long dry
summer. Without considerable expenditure on the part of the individual responsible for
building or financing any particular residential construction, it is generally not possible to
entirely eliminate such troubles. Provided that the good practices of NZS 3604:1999, New
Zealand Standard, Timber Framed Buildings, including the provisions of Clauses 3.1.2 and
3.1.3 of NZS 3604, are complied with, it is probable that any such influences should be
minimised, although some shrinking and swelling of the surficial soils under seasonal
influences will probably continue to occur and may affect such residential construction.

It should be noted that the foundation provisions of NZS 3604 apply only to buildings
which, along with other requirements of the Standard, are supported on “good ground”. The
definition of “good ground” excludes soils which are classified as being “expansive soils”.
In particular, Clause 3.2.1.2 of the Standard requires that “clays shall be regarded as
expansive clays if their soil properties, in soil mechanic terms, exceed the values listed in the
definition of good ground.”

Expansive soils are defined by the Code as those soils that have a liquid limit of more than
50% and a linear shrinkage of more than 15 %, determined in accordance with the test
procedures described in NZS 4404:1986. As discussed in Section 5.6 of this report, the
linear shrinkage values obtained by the specified test procedure were 20%, 21% and 16% in
Boreholes H2, H8 and H20 respectively, which exceed the limiting value of 15%. Based on
the foregoing linear shrinkage values, and on our experience with similar soils elsewhere in
the Auckland region, it is our opinion that the surficial soils at the site are slightly to
moderately expansive.

It is noted that Clause 3.3.2 of the 1990 edition of the Code required a minimum founding
depth below cleared ground level of 450 mm in expansive clay. The 1999 edition does not
provide a minimum depth for footings in expansive clay. Section 3.1.1 of the Code states
that:

“.... If a site does not comply with [the code site requirements] the foundations only
shall be the subject of specific engineering design.

Foundations on expansive soils are outside of the scope of this standard as an
Acceptable Solution to the NZBC. [New Zealand Building Code]”

The Commentary clause to Section 3.1.1 of the Code (C3.1.1) directs the designer to Section
17 of the Code “which may be of assistance to those designing foundations on expansive
soils”. Clause 17.3 refers the designer to Sections 3, 5 and 6 of the Australian Standard AS
2870 “Residential Slabs and Footings”.

Figure 3.1 of AS 2870 for concrete slabs on ground and stiffened concrete slabs specifies a
minimum edge beam depth of up to 450 mm for Class S soil sites and up to 800 mm for
Class M sites. Class S soil sites are defined as “slightly reactive clay sites with only slight
ground movement from moisture changes”. Class M soil sites are defined as “moderately
reactive clay or silt sites, which can experience moderate ground movement from moisture
changes.”

Clause 7.5.2 of NZS 3604:1999 requires that the floor level of a slab on ground floor shall

be a minimum height above the level of adjoining ground which is not protected by paving
of 150 mm for masonry veneer exterior wall cladding, and 225 mm for other exterior wall
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coverings (these values reduce to 100 mm and 150 mm respectively when the adjoining
ground is protected by paving).

The recommended foundation embedment depth of the 1990 edition of 450 mm below
cleared ground level, based on the condition of adjoining ground which is not protected by
paving, therefore equates to minimum edge beam depths in terms of AS 2870 of between
600 mm and 675 mm. These depths are greater than the minimum edge beam depths of
between 300 mm and 400 mm specified for slightly to moderately reactive sites in AS 2870
for masonry veneer construction, and are comparable to the minimum edge beam depths of
450 mm to 800 mm specified respectively for slightly to moderately reactive sites in AS
2870 for full masonry construction.

Based on our experience of the type of soils encountered at the subject site, our
determination that the subject site soils are slightly to moderately expansive (or slightly to
moderately reactive as expressed for Class S and M soils in AS 2870) it is our experience
and recommendation, that a minimum founding depth of 450 mm below finished external
cleared ground levels, for conventional shallow concrete foundations, provides an
appropriate specific foundation design embedment depth so as to minimise the effects of
ground swelling and shrinkage for clad timber frame and masonry veneer construction, and
should also be appropriate for full masonry construction.

It is recommended that the earthworks subgrade within the footprint of any proposed
building be maintained at or close to its natural water content to avoid drying out and
associated shrinkage of the subgrade. Any drying out of the subgrade may result in the
subgrade swelling after building construction, resulting in the possibility of heaving and
cracking of the floor slab. This risk may be mitigated during construction by placement of a
minimum 300 mm thick granular layer or some other suitable barrier to soil water loss, such
as a Damp Proof Membrane (DPM) underlain with a 50mm thick cushion course of sand,
within three days following excavation of the building subgrade.

Nevertheless, should the exposed building subgrade be subject to drying during the three day
period prior to the placement of the barrier to soil water loss, it is recommended that
consideration be given to wetting up the building subgrade prior to the placement of the
barrier.

EXISTING SERVICE LINES

It is expected that any existing service line trenches underlying the site were backfilled by
conventionally acceptable means, which did not involve specific compaction. It would
therefore be expected that some consolidation settlement of the service trench backfill could
occur, which could result in lateral and vertical deformation of the undisturbed ground on
each side of the trench backfill. The deformation is caused by the soil wedge behind the side
wall of the trench moving downwards and inwards with time, towards the trench backfill as
the backfill consolidates. The geometry of the soil wedge defines the theoretical zone of
influence of the service trench backfill.

Due to the risk of consolidation settlement of the trench backfill occurring, it is
recommended, if any foundations of any proposed building are located within the zone of
influence of existing service lines, that either the trench backfill be excavated and replaced
with compacted hardfill, or that the foundations and floor of the proposed building be
designed to span across the trench backfill and the adjacent zone of influence.
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The zone of influence is defined by a theoretical line projecting upwards in both directions

from the centreline of the pipeline at the invert level of the pipeline at an angle of 45° to the
vertical. The zone of influence is defined by the zone between the intersection point of the

theoretical line and the ground surface on each side of the pipeline.

It is recommended that any proposed foundation excavations in the vicinity of the inferred
extent of the zone of influence of the existing service lines be inspected by Fraser Thomas
Ltd to ensure that the foundations are not underlain by any trench backfill which may be
associated with the existing service lines.

EARTHWORKS CONSIDERATIONS
GENERAL

It is understood that it is proposed to undertake cut and fill earthworks at the site in order
form the subgrade for the proposed new roads. Earthworks will also be undertaken in order
to create level building platforms in some places.

It is understood that the fill material for the proposed fill earthworks will be borrowed from
cut earthworks undertaken within the site.

It s understood that any excess material associated with the proposed cut earthworks at the
site, will be placed as non-engineered to the north of the proposed development.

It should be anticipated that the soils in the proposed fill and cut areas may be sensitive to
disturbance by earthworks plant and inclement weather. These two factors together could
result in plant trafficability problems, and which may result in the artificial creation, by
virtue of ill conceived construction efforts, of excessive quantities of unsuitable (i.e.
unworkable) materials, unless earthworks construction activities and the nature of the
earthmoving plant used in the site development are selected and controlled in cognisance of
the particular characteristics of the site materials.

PROPOSED FILL AREAS

The maximum depth of filling anticipated at the site for the construction of the proposed
new access roads is approximately 7.0 m, at the northern end of Gully D. Earthworks in this
area are expected to involve the backfilling of the head of Gully D in order to form a level
platform for the construction of a proposed new road in this area. The fill end slopes
associated with these earthworks are proposed to be permanently retained by a retaining
wall.

Fill earthworks, up to approximately 10.5 m depth, are proposed to be undertaken in order to
backfill the head of Gully A, in order to form a level building platform in this area. The fill
end slopes associated with these earthworks are proposed to be formed to a safe permanent
batter slope profile.

Fill earthworks, up to approximately 6.0 m depth, are proposed to be undertaken in order to
backfill the head of Gully B, in order to form a level building platform in this area. The fill
end slopes associated with these earthworks are proposed to be formed to a safe permanent
batter slope profile.
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Fill earthworks, up to approximately 5.5 m depth, are also proposed to be undertaken in
order to backfill the head of Gully C, in order to form a level building platform in this area.
The fill end slopes associated with these earthworks are proposed to be permanently retained
by a retaining wall.

The foregoing proposed fill earthworks are generally located downslope of the
"Recommended Building Line Limitation" determined for the site.

Generally fill earthworks ranging between approximately 1.0 m and 3.5 m depth are
proposed for the areas located upslope of the "Recommended Building Line Limitation",
within the non-specific foundation design zone at the site.

It is understood that it is proposed to place fill material, up to approximately 6.0 m depth, to
the north of the proposed development area in order to dispose of excess cut material
associated with the proposed cut and fill earthworks at the site. It is understood that this
material will not be “engineered fill” but will be subject to some specific compaction to
ensure that the fill material has adequate effective strength parameters to ensure stability of
the fill.

The approximate location and extent of the proposed fill areas are shown on drawing
60834/2A.

PROPOSED CUT AREAS

It is understood that the fill material for the proposed fill earthworks at the site will be
borrowed from cut earthworks undertaken generally in the central and southern parts of the
site.

It is anticipated that the borrow material will generally comprise silty clays and clayey silts,
inferred to be residual soils of the Waitemata Group.

The maximum depth of cut is expected to be located in the central and southern parts of the
site and is expected to be up to approximately 5.0 m depth.

The undrained shear strength values in the proposed cut materials, as determined from the
borehole logs of Appendix A, are expected to generally be in excess of 100 kPa,
corresponding to a very stiff consistency.

Based on our observation of the residual soils encountered at the site during the
investigations reported herein, and our experience with similar soils in the Auckland area, it
is our opinion that the residual soils should be suitable for placement and compaction as
engineered fill for the formation of the proposed new road subgrades and proposed building
platforms. It is recommended, however , that specific compaction tests be undertaken on
selected samples of the proposed borrow material, prior to the commencement of fill
earthworks, in order to determine the compactability of the residual soils.

SITE PREPARATION
Preparation prior to placing and compaction of any fill at the site should involve the

stripping of any topsoil material to stockpile and also the undercutting of any unsuitable
material.
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It is recommended that Fraser Thomas be engaged to observe any stripping/undercutting
prior to the placement of any fill material, so that the adequacy of any stripping/undercutting
can be verified.

BENCHING

It is recommended that any fill placed downslope of the “Recommended Building Line
Limitation”, or on existing slopes steeper than 15° to the horizontal (1V:3.73H), be placed
and compacted on benches cut into the slopes at the site. It is recommended that the benches
be slightly sloping into the existing natural slope, and that the surface of the benches be
scarified prior to placement of any fill material in order to improve the bond between the
bench subgrade and the proposed fill material. The benches should be a minimum width of
5.0 m.

UNDERFILL DRAINAGE

It may, in our opinion, be necessary to install underfill drainage or a drainage blanket where
groundwater seepage is encountered. If underfill drainage is required, it should be directed
in a controlled manner to the discharge into the existing watercourses at the site.

COMPACTION CRITERIA

It is recommended that any fill material placed within the proposed development at the site
be placed are in accordance with the general requirements described in NZS 4431: 1989;
Earth Fill for Residential Development, and in accordance with the recommended fill
specification presented in Appendix B of this report.

It is recommended that Fraser Thomas Ltd be engaged to observe the placement and
compaction of the proposed fill material to confirm that the fill has been placed in
accordance with the recommended fill specification.

BULKING FACTORS

On the basis of experience with similar soils in the Auckland area, a bulking factor from
solid in situ cut to solid in situ fill for earthworks calculations in the range of 10% to 20% is
considered appropriate. In our opinion, a value of 15% could reasonably be taken for design
purposes for the soils expected to be encountered during the bulk earthworks at the site.
This recommended bulking factor relates to the volume reduction from cut to fill and does
not include an allowance for spillage, wastage or otherwise unsuitable materials.

An indicative bulking increase factor for solid cut to loose spoil of 30% is, in our opinion,
appropriate for excavation of the site materials to stockpile.

BUTTRESS TRENCH DRAINS

In order to control the groundwater level in the vicinity of the proposed filling to be
undertaken at the heads of Gullies A, B and C and to enhance the stability of the slopes in
these areas, it is recommended that buttress trench drains be installed in these slopes prior to
the placement of any fill material.

The buttress trench drains should be spaced no further apart than approximately 12 m. The
approximate recommended locations and extents of the proposed buttress trench drains are
shown on drawing 60834/2A.
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typical schematic buttress trench drain detail is shown on the attached Figure 1. Itis
recommended that the trench width be a minimum of 0.5 m.

It is recommended that the buttress trench drains be excavated, in general, down to a depth
of up to approximately 4.0 m below the existing ground surface, at the upslope end of each
drain. It is recommended that the drains be backfilled with a lightly compacted SAP 20
scoria drainage material or similar and sealed with compacted clay to prevent ingress of
surface water.

It is recommended that the drains be appropriately directed to discharge at the downslope
end of any proposed filling, into the existing watercourses.

It is recommended that Fraser Thomas Ltd be engaged to observe the excavation of the
buttress trench drains to confirm that they are founded at appropriate depths and are
appropriately constructed.

14.10 PERMANENT FILL END BATTER SLOPES

It is recommended that, unless the stability of any developmental earthworks is considered
in detail by a chartered professional engineer experienced in geotechnical engineering, and
particularly slope stability considerations, permanent fill end slopes (comprising engineered
fill) should be constructed to a maximum batter slope of 26° (1V:2H) with maximum batter
height of approximately 16.0 m. Any proposed higher batter slopes should be subject to
specific stability appreciation so as to determine stable limiting batter slopes.

Unless a bench is incorporated into the batter slope profile, it is recommend that batter
slopes be a maximum 10.0 m in vertical height.

Any benches should be a minimum 4.5 m wide and should be constructed so as to slope
back into the slope at a minimum gradient of 1.5%. An appropriately constructed drain
should be installed along the upslope edge of the bench so as to collect the stormwater
collected by the bench. This stormwater should be piped in sealed pipes to discharge to the
base of the batter slope. An appropriately designed energy dissipation structure will be
required to installed at the discharge point of the sealed pipes.
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It is further recommended, in order to mitigate against shallow sloughing of the permanent
batter slope face due to concentrated stormwater runoff over the batter face, that stormwater
runoff be diverted away from the crest of any proposed permanent batter slope.

SLOPE STABILITY CONSIDERATONS

The maximum depths of proposed filling are located downslope of the “Recommend
Building Line Limitation”, within the specific foundation design zone.

Providing any fill earthworks are undertaken in accordance with the relevant New Zealand
Standard Codes of Practice, and in accordance with the recommendations presented herein,
it is our opinion that the proposed fill earthworks as indicated on drawing 60834/2A, are
unlikely to adversely affect the stability of the existing slopes at the site.

RETAINING WALLS

GENERAL

It is understood that the proposed subdivisional earthworks at the site will involve the
construction of retaining walls at three main locations. The proposed retaining walls are

identified as Proposed Retaining Walls A, B, C and D, for the purposes of this report.

Proposed Retaining Wall A is located at the head of Gully D. Proposed Retaining Wall C is
located at the head of Gully C.

Proposed Retaining Walls B and D are located in the central and western parts of the site
respectively.

The approximate locations and extents of the proposed retaining walls are shown on
drawing 60834/2A.

PROPOSED RETAINING WALL A

Proposed Retaining Wall A will be up to approximately 7.0 m in vertical height and
approximately 160 m long. Proposed Retaining Wall A is associated with the formation of a
proposed new road.

On the basis of the logs of the boreholes put down at the site and our experience with similar
soils elsewhere, the following preliminary soil parameters are recommended for the design

of Proposed Retaining Wall A:

(a) Effective friction angle of fill

being retained: 30°
(b) Effective cohesion of soils: 0 kPa
(c)  Bulk density of soil: 18 kN/m’
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(d) Active soil pressure coefficient (K,)
for cases where lateral soil movement
will be able to occur against a flexible
retaining wall structure and assuming
no slope surcharge: 0.33

(e) At rest pressure coefficient (K,)
for cases where lateral soil movement
will not be able to occur against a rigid
retaining wall structure and assuming
no slope surcharge: 0.50

) Undrained shear strength of the residual soil
in the retaining wall foundation embedment
zone: 100 kPa

It should be noted that recent alluvial sediments may underlie the footprint of the proposed
retaining wall. It is recommended that the proposed retaining wall be founded beneath any
highly compressible recent alluvial sediments into competent residual soils or bedrock.

The proposed retaining wall should be provided with an adequate free draining zone to the
rear with a suitable drainage outlet, so as to ensure the wall will not be subject to hydrostatic
pressure.

It is recommended that the proposed retaining wall be appropriately designed to take
account of the loss of support due to sloping ground located downslope of the base of the
proposed retaining wall. It is recommended, for design purposes, that the upper 0.6 m of
soil veneer located downslope for the retaining wall be assumed to not provide any ground
support for the proposed retaining wall.

PROPOSED RETAINING WALL B

Proposed Retaining Wall B will be up to approximately 2.6 m in vertical height and
approximately 80 m long. Proposed Retaining Wall B is associated with the formation of
proposed level building platforms in the central part of the site.

On the basis of the logs of the boreholes put down at the site and our experience with similar
soils elsewhere, the following preliminary soil parameters are recommended for the design

of Proposed Retaining Wall B:

(a) Effective friction angle of fill

being retained: 30°
(b) Effective cohesion of soils: 0 kPa
(c)  Bulk density of soil: 18 kN/m’

(d) Active soil pressure coefficient (K,)
for cases where lateral soil movement
will be able to occur against a flexible
retaining wall structure and assuming
no slope surcharge: 0.33
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(e) At rest pressure coefficient (K,)
for cases where lateral soil movement
will not be able to occur against a rigid
retaining wall structure and assuming
no slope surcharge: 0.50

) Undrained shear strength of soil in the
retaining wall foundation embedment
zone 100 kPa

The proposed retaining wall should be provided with an adequate free draining zone to the
rear with a suitable drainage outlet, so as to ensure the wall will not be subject to hydrostatic
pressure.

PROPOSED RETAINING WALL C

Proposed Retaining Wall C will be up to approximately 5.8 m in vertical height and
approximately 60 m long. Proposed Retaining Wall C is a two-tiered wall and is associated
with the formation of proposed level building platforms in the southern part of the site.

On the basis of the logs of the boreholes put down at the site and our experience with similar
soils elsewhere, the following preliminary soil parameters are recommended for the design

of Proposed Retaining Wall C:

(a) Effective friction angle of fill

being retained: 30°
(b) Effective cohesion of soils: 0 kPa
(©) Bulk density of soil: 18 kN/m’

(d) Active soil pressure coefficient (K,)
for cases where lateral soil movement
will be able to occur against a flexible
retaining wall structure and assuming
a slope surcharge of 5° to the
horizontal: 0.35

(e) At rest pressure coefficient (K,)
for cases where lateral soil movement
will not be able to occur against a rigid
retaining wall structure and assuming
no slope surcharge: 0.53

) Undrained shear strength of soil in the
retaining wall foundation embedment
zone 100 kPa

The proposed retaining wall should be provided with an adequate free draining zone to the
rear with a suitable drainage outlet, so as to ensure the wall will not be subject to hydrostatic
pressure.
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It is recommended that the proposed retaining wall be appropriately designed to take
account of the loss of support due to sloping ground located downslope of the base of the
proposed retaining wall. It is recommended, for design purposes, that the upper 0.6 m of
soil veneer located downslope for the retaining wall be assumed to not provide any ground
support for the proposed retaining wall.

PROPOSED RETAINING WALL D

Proposed Retaining Wall D will be up to approximately 2.4 m in vertical height and
approximately 60 m long. Proposed Retaining Wall D is associated with the formation of
proposed level building platforms in the western part of the site.

On the basis of the logs of the boreholes put down at the site and our experience with similar
soils elsewhere, the following preliminary soil parameters are recommended for the design

of Proposed Retaining Wall D:

(a) Effective friction angle of fill

being retained: 30°
(b) Effective cohesion of soils: 0 kPa
(¢c)  Bulk density of soil: 18 kN/m’

(d) Active soil pressure coefficient (K,)
for cases where lateral soil movement
will be able to occur against a flexible
retaining wall structure and assuming
no slope surcharge: 0.33

(e) At rest pressure coefficient (K,)
for cases where lateral soil movement
will not be able to occur against a rigid
retaining wall structure and assuming
no slope surcharge: 0.50

(f) Undrained shear strength of soil in the
retaining wall foundation embedment
zone 100 kPa

The proposed retaining wall should be provided with an adequate free draining zone to the
rear with a suitable drainage outlet, so as to ensure the wall will not be subject to hydrostatic
pressure.

RETAINING WALL SURCHARGES

It should be noted, depending on the locations of the proposed walls at the site and the
finished site profile, that traffic surcharges may be imposed on the proposed retaining walls.
It is recommended that any proposed retaining wall at the site be appropriately designed to
take account of any traffic surcharges, and any other surcharges, which may be imposed on
the retaining walls.
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SPECIFIC GEOTECHNICAL INVESTIGATIONS

The retaining wall preliminary design parameters presented in Sections 15.2, 15.3, 15.4 and
15.5 are based on limited field investigation data. The type and configuration of the
proposed retaining walls are also not known at this stage. It is recommended, once the type
and configuration of the proposed retaining walls is known, that a specific geotechnical
investigation be undertaken for proposed Walls A to D, in order to provide reliable retaining
wall design parameters and recommendations for detailed design purposes.

DEVELOPMENTAL EARTHWORKS

It is recommended, unless the stability of any developmental earthworks is considered in
detail by a chartered professional engineer experienced in geotechnical engineering, that
temporary cut and fill slopes should be constructed to a maximum slope angle of 30°
(1V:1.73) with maximum batter height of approximately 2.0 m. Any proposed higher batter
slopes should be subject to specific stability appreciation so as to determine stable limiting
batter slopes.

It is further recommended, in order to mitigate against shallow sloughing of the temporary
batter slope face due to concentrated stormwater runoff over the batter face, that stormwater
runoff be diverted away from the crest of any proposed temporary batter slope.

EXCAVATABILITY

As discussed in Section 3.0 of this report, it is understood that it is proposed to undertake cut
and fill earthworks at the site. The maximum depth of cut is expected to be located in the
central and southern parts of the site and is expected to be up to approximately 5.0 m depth.

It is anticipated that the excavations will generally be undertaken within residual soils and
very weak to extremely weak Waitemata Group sandstone and mudstone.

It is anticipated that the residual soils and the very weak to extremely weak Waitemata
Group sandstone and mudstone will be able to be excavated using conventional hydraulic
excavation equipment and techniques.

It is however anticipated that either a ripping hook or a pneumatic breaker may be required
to excavate moderately strong to weak bedrock material, if these materials are encountered
during the proposed excavations.

STORMWATER DISPOSAL

Stormwater disposal issues associated with the proposed development at the site will be
addressed by Fraser Thomas Ltd in a separate report.

Unless Fraser Thomas Ltd are engaged to undertake further specific appraisal works to
assess the risk of stormwater discharge on the stability of slopes at the site, it is
recommended that the stormwater from the roof area of any proposed new buildings, that is
not retained for domestic use, or paved areas, be directed in a controlled manner in sealed
pipes to the proposed reticulated stormwater system or to the toe of the slopes at the site.
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It is recommended, if the water is directed to discharge at the toe of the steep slopes at the
site, that an appropriately designed energy dissipation structure be constructed at the outlet
of any such pipe so as to the prevent any localised soil erosion at the discharge point.

It is our opinion that the site soils are not suitable for stormwater disposal by means of
ground soakage, and accordingly any stormwater disposal methods involving soak pits or
similar systems should not be permitted.

It is our opinion based on our experience with similar soils in the greater Auckland area that
the site is unlikely to be suitable for the disposal of stormwater to ground soakage and,
accordingly, any stormwater disposal involving soak pits or similar systems, which rely only
on ground soakage for the disposal of stormwater, are unlikely to be effective.

It is recommended that, in order to mitigate the risk adversely affecting the stability of the
steep slopes at the site, any proposed combined soakage/overflow systems at the site be
located within the non specific building foundation design zone (i.e. not within the specific
building foundation design zone shown on drawings 60834/1A and 2A, unless a specific
geotechnical appraisal is undertaken.

HOUSEHOLD EFFLUENT DISPOSAL

Wastewater disposal issues associated with the proposed development at the site will be
addressed by Fraser Thomas Ltd in a separate report.

It is our opinion that effluent disposal fields, comprising drip irrigation systems with a
loading application rate of not more than 3 mm per day, can generally be located outside the
non specific foundation design zone determined for the site, shown on drawings 60834/1A
and 2A, without adversely affecting the stability of the slopes at the site.

It should be noted that although, in our opinion, effluent disposal fields, comprising drip
irrigation systems with a loading application rate of not more than 3 mm per day, are
unlikely to adversely affect the stability of the slopes at the site, there is, in our opinion, a
risk that slope instability may adversely affect drip irrigation systems located within the
specific foundation design zone. It is possible that maintenance and/or repositioning of drip
irrigation systems may be required, should the systems be adversely affected by slope
instability.

It is recommended that the design of any effluent disposal field at the site be undertaken and

the construction supervised and certified by a chartered professional engineer experienced in
wastewater disposal.

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations should be read together and not be taken in
isolation.

CONCLUSIONS
(a) In general terms and within the limits of the investigation as outlined and reported

herein, except for the slope stability issues discussed in Sections 7.0 and 9.0 of this
report, and provided proper control of any proposed earthworks is exercised, no
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unusual problems are anticipated with the development of the site along the general
lines shown on drawings 60834/1A and 2A.

The site is, in general, considered suitable for its intended use for residential and
commercial purposes with satisfactory conditions for buildings, subject to the
recommendations and qualifications reported herein, provided the design and
inspection of foundations are carried out as would be done under normal
circumstances in accordance with the requirements of the relevant New Zealand
Standard Codes of Practice.

In arriving at this conclusion and expressing this opinion, reliance has been based on
the various topographical data as discussed herein and on subsoil strata, their depths
and thicknesses, and the location of groundwater levels, which have only been
obtained at the locations and within the depths of the boreholes and test pits reported
herein. It has been assumed that these subsoil features can be projected between the
various boreholes. Even though such inference is made and forms the basis of the
conclusions and opinions expressed herein, no guarantee can be given as to the
validity of this inference or of the nature and continuity of the subsoil features
underlying the proposed development.

The purpose of the geotechnical investigation reported herein was to determine the
subsoil conditions at the site as they may affect the proposed development, with
particular regard to slope stability; and foundation considerations; and to confirm the
suitability of the site, in support of an application for land use consent.

Topsoil was generally encountered to depths ranging between approximately 0.1 m
and 0.3 m below the existing ground surface at the locations of the boreholes and test
pits put down during the investigation reported herein.

A surficial layer of material, generally comprising black silt intermixed with shell
fragments, was also encountered on the west facing slopes at the site. Generally this
surficial layer ranged between approximately 0.2 m and 0.3 m depth, however the
material was encountered to a depth of approximately 0.9 m on the lower bench
affecting the north western part of the site. This material is believed to be dredgings
associated with the construction of the nearby Pine Harbour marina. The dredgings
are believed to have been spread over the west facing slopes at the site during the
previous dredging works.

Material, generally comprising clayey silts intermixed with mudstone fragments, was
encountered to a depth of approximately 0.7 m below the existing ground surface at
the location of Test Pit TP6, put down on the existing bench located on the west
facing slopes at the site. This material is inferred to be colluvium associated with
past slope instability of the upper parts of the west facing slopes in this area.

The residual soils, inferred to be weathering products of the underlying Waitemata
Group bedrock, generally comprised silty clays and clayey silts. In situ undrained
shear strength values measured in the soils generally ranged from 100 kPa to greater
than 231 kPa, corresponding to a stiff to hard consistency. The residual soils were
generally encountered to the extent of the hand augered boreholes put down at the
site.
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From the DCP results, the depth to the highly weathered very weak to extremely
weak sandstone and mudstone has been inferred, at the time of the investigation
reported herein, to be between approximately 0.7 m and 4.9 m below the existing
ground surface at the site.

Material inferred to be highly weathered, very weak to extremely weak sandstone
and mudstone was encountered at depths ranging between approximately 0.6 m and
4.0 m below the existing ground surface at the locations of the test pits put down at
the site.

Highly weathered, very weak to extremely weak sandstone and mudstone was also
encountered at the locations of the machine boreholes put down at the site. The very
weak to extremely weak sandstone and mudstone was encountered at depths ranging
between approximately 1.5 m and 5.5 m below the existing ground surface.
Generally the very weak to extremely weak sandstone and mudstone was
encountered at depths no shallower than approximately 2.0 m below the existing
ground surface.

Material, inferred to be slightly to moderately weathered, moderately strong to weak
sandstone and mudstone was encountered at the locations of Machine Boreholes M1
to M5 M7, M8 and M9. The moderately strong to weak sandstone and mudstone
was generally encountered at depths ranging between approximately 5.0 m and

17.8 m below the existing ground surface. Generally the moderately strong to weak
sandstone and mudstone was encountered to the extent of the boreholes. However
layers of very weak to extremely weak sandstone were encountered below 21.0 m
depth at the location of Machine Borehole M8.

The depth to moderately to slightly weathered, moderately strong to weak sandstone
and mudstone was approximately 17.8 m and 14.0 m below the existing ground
surface at the locations of Boreholes M2 and M9 respectively, which are greater than
the depths encountered at the locations of the other machine boreholes put down at
the site. The bedrock material underlying the benches, located along the west facing
slopes at the site, appears to have been subject to a greater degree of weathering than
the bedrock material encountered elsewhere on the site.

As discussed in Section 5.2 of this report, material inferred to be slightly weathered
Waitemata Group muddy sandstone and mudstone was generally observed exposed
in the base of the gullies. Measurements were undertaken on bedrock exposed in
Gullies A and B. The bedding of the rock exposed in these gullies appeared to be
dipping at an angle of between approximately 3° and 5° to the horizontal in a
westerly to north westerly direction.

It should be noted that no clay seams or slickensided joint surfaces were identified at
the locations of the machine boreholes put down at the site. No evidence of block
sliding, by way of disturbed, highly fractured bedrock, was observed in the machine
boreholes in the zones where disturbance would be expected to be encountered, had
the existing benches been formed by block slides.

Test Pits TP5, TP6, TP10 and TP12 were put down along the upslope edge of the
benches, in order to determine the nature and consistency of the material in these
areas. It would be expected if the existing benches affecting the west facing slopes
was formed by way of a block slide movement that the material along the upslope
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edge of the bench 1i.e. in the vicinity of the expected failure plane of any such block
slide) would comprise disturbed highly fractured bedrock. Material generally
comprising highly weathered, very weak to extremely weak mudstone and sandstone
was encountered at the locations of TP5, TP6, TP10 and TP12 at depths of
approximately 0.7 m, 1.2 m, 0.6 m and 3.4 m respectively below the existing ground
surface. The bedrock encountered appeared to be intact and did not appear to be
highly fractured or disturbed, i.e. no evidence of block sliding, by way of disturbed,
slightly fractured bedrock, was observed at the locations of Test Pits TP5, TP6, TP10
and TP12 put down along the upslope edge of the benches on the west facing slopes.

Groundwater was not encountered at the locations of the hand augered boreholes and
test pits put down during the field investigation reported herein. The groundwater
levels within the piezometers installed in Machine Boreholes M1, M2, M6 and M7
were measured on 6 March, 2 April and 1 September 2008, and 7 May and 22
September 2009. The groundwater levels within the piezometers installed in
Machine Boreholes M8 and M9 were measured on 6 October 2009.

An analysis of potential deep-seated movement within the Waitemata Group bedrock
(block sliding) has been undertaken for the slope profiles represented by Cross
Sections FF and JJ.

Analyses have also been undertaken to determine the theoretical slope angle for the
soil veneer materials of the steep slopes at the site, represented by Cross Sections AA
to KK inclusive, which would yield satisfactory theoretical factor of safety values,
using the soil strength parameters discussed in Section 7.2 of this report. For the
purposes of the slope stability analyses, it was assumed that the soil veneer overlying
the steep slopes at the site would be subject to slope instability and that the soil
veneer materials at the crest of the slopes would regress back to a “safe” regressed
slope profile. The analyses were undertaken in order to determine the slope angle of
a likely regression line should the veneer materials overlying the steep slopes be
subject to slope instability.

For the block slide analyses of Cross Sections FF and JJ, it has been assumed that the
existing “benched” slope profile of these cross section profiles is the result of a block
slide failure. The assumed slope profile for Cross Section FF, prior to this theoretical
block slide failure, has been back analysed for a defined potential slope movement
assuming a weak layer extending through the bedrock and along a horizontal clay
seam, extending from the toe of the steep west facing slope, into the slope. The back
analyses have been carried out in order to determine the soil strength parameters for
the theoretical horizontal clay seam for a block slide to have occurred in this area in
the past. The approximate location of the defined potential slope movement, inferred
for the purposes of the block slide analyses reported herein, is shown on drawing
60834/8A.

The assumed slope profile was then back analysed under near fully saturated
groundwater conditions in order to obtain a theoretical factor of safety value of 1.00
(i.e. an assumed failure condition). The back analyses yielded effective strength
parameters of zero cohesion and 28° friction angle, for the potential clay seam.
These effective strength parameters were then used in forward analyses for the
existing slope profiles represented by Cross Section FF and JJ and for the assumed
wet winter and extreme transient groundwater conditions in the bedrock.

Fraser Thomas Ltd



®

(w)

)

(W)

)

)

(z)

35

For the purposes of the back analyses design effective strength parameters of 30°
friction angle and 40 kPa cohesion, were assumed for the weak zone extending
through the bedrock, and design effective strength parameters of 30° friction angle
and 80 kPa cohesion, were assumed for the bedrock material.

Based on the results of the investigations reported herein it is evident that the soil
veneer at the crest of the steep slopes at the site generally ranges between
approximately 1.5 m and 5.0 m thickness.

The regression line analyses, undertaken in order to determine the slope angle of a
likely regression line, should the surficial soil veneer materials overlying the steep
slopes be subject to slope instability, indicates that a regressed slope profile of 30° to
the horizontal (1V:1.73H) for the soil veneer materials at the crest of the steep slopes
represented by Cross Sections AA to KK inclusive, obtains theoretical factor of
safety values greater than the conventionally acceptable limiting values for slope
stability purposes. This slope has been adopted as the regressed slope for the
determination of the regression line for the site.

The regression line allows for the loss of the soil veneer materials at the crest of the
steep slopes at the site, assuming that the soil veneer materials overlying the steep
slopes have been removed by slope instability, and assumes that the soil veneer
materials at the crest of the slopes will regress to a slope angle of 30° to the
horizontal (1V:1.73H) under assumed wet winter and extreme transient conditions.

The back analysis undertaken for the assumed block slide at the location of Cross
Section FF yielded an effective friction angle of 28 and a cohesion value of zero for
the assumed clay seam, for the assumed failure condition, assumed to be represented
by near fully saturated groundwater conditions.

Forward Slope/W analyses yielded theoretical factor of safety values of 1.53 and
1.34 for the assumed wet winter and extreme transient groundwater conditions
respectively within the bedrock, using the friction angle obtained from the back
analysis (ie. assuming the presence of an inferred clay seam), for the existing slope
profile represented by Cross Section FF. Forward Slope/W analyses yielded
theoretical factor of safety values of 1.50 and 1.39 for the assumed wet winter and
extreme transient groundwater conditions respectively within the bedrock, for the
existing slope profile represented by Cross Section JJ. These values are considered
to be satisfactory, either approximating of being greater than the limiting values of
1.5 and 1.2 to 1.3 for wet winter and extreme transient groundwater conditions
respectively.

It is our opinion that the benches located on the steep west facing slopes, shown on
Cross Sections FF and JJ, have developed due to differential erosion processes rather
than being surficial evidence of the occurrence of deep-seated block sliding within
the Waitemata Group bedrock underlying the site. It is our opinion that the benched
profile observed for the west facing slopes at the site may also have been formed by
coastal erosion processes, at a time when the sea levels were higher than they are
today.
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It is concluded that deep-seated block slide movement is unlikely to occur and that
the main risk to any proposed development is defined by the development of shallow
seated soil veneer failures, and by the reactivation or continued movement of existing
soil veneer failures.

Based on the site appraisal and investigations, as reported herein, and on the basis of
ground conditions existing at the time of the investigation reported herein, a
“Recommended Building Line Limitation” has been determined for the site.

The “Recommended Building Line Limitation” defines the boundary between:-

(1) A non specific building foundation design zone, in which the foundations of
any proposed residential building do not require specific design and which
may, therefore, be constructed in accordance with the requirements of the
relevant New Zealand Standard Codes of Practice, providing the inspection
and design of foundations are carried out as would be done under normal
circumstances in accordance with the requirements of the relevant New
Zealand Standard Codes of Practice.

(i1) A specific building foundation design zone, in which the foundations of any
proposed residential building should be subject to specific design with
particular regard to slope stability and settlement by a chartered professional
engineer either experienced in geotechnical engineering or with the assistance
of an engineer experienced in geotechnical engineering. Within this zone, the
designer should, along with other criteria considered appropriate, undertake
the following:

(a) The design of a foundation system which properly takes into account
the ground conditions at the specific location of any proposed
structure.

(b) An assessment of founding depths and the locations of foundation
lines to provide secure foundations for any proposed structure in the
event of slope movement.

It should be noted that the “Recommended Building Line Limitation” shown in
plan on drawings 60834/1A and 2A and on the cross section profiles on
drawings 60834/3A to 13A, is based on the existing ground surface profile.
Subdivisional earthworks in the vicinity of the '"Recommended Building Line
Limitation' are likely to change the location of the ''Recommended Building
Line Limitation' in some places. It is envisaged that the location of the
'""Recommended Building Line Limitation' will be reviewed following the
completion of any subdivisional earthworks and the revised location will be
presented in the Geotechnical Completion Report to be prepared for the site.

It should also be noted, based on the results of the investigation and appraisal
reported herein, there is, in our opinion, a risk that land located within the specific
foundation design zone determined for the site, may be subject to slope instability
during or following heavy rainfall, which may result in the loss of land within the
specific foundation design zone. It is, however, our opinion, providing any proposed
building development at the site located within the specific foundation design zone is

Fraser Thomas Ltd



(f)

(g2)

(hh)

(i)

@)

(kk)

()

37

subject to specific foundation design, as discussed in the foregoing Conclusion
(cc)(ii), and is designed in accordance with the recommendations reported herein,
that slope instability is unlikely to adversely affect future residential buildings at the
site.

It is our opinion that settlement at the site should not present a problem within the
proposed subdivisional development, for buildings founded on the Waitemata Group
residual soils, providing the inspection and design of foundations are carried out in
accordance with the requirements of NZS 3604, including the provisions of Clauses
3.1.2 and 3.1.3 of NZS 3604, and providing the recommendations in this report are
adopted.

Expansive soils are defined by the Code as those soils that have a liquid limit of more
than 50% and a linear shrinkage of more than 15 %, determined in accordance with
the test procedures described in NZS 4404:1986. As discussed in Section 5.6 of this
report, the linear shrinkage values obtained by the specified test procedure were 20%,
21% and 16% in Boreholes H2, H8 and H20 respectively, which exceed the limiting
value of 15%. Based on the foregoing linear shrinkage values, and on our experience
with similar soils elsewhere in the Auckland region, it is our opinion that the surficial
soils at the site are slightly to moderately expansive.

It is understood that the fill material for the proposed fill earthworks at the site will
be borrowed from cut earthworks undertaken generally in the central and southern
parts of the site. It is anticipated that the borrow material will generally comprise
silty clays and clayey silts inferred to be residual soils of the Waitemata Group. The
undrained shear strength values in the proposed cut materials, as determined from the
borehole logs of Appendix A, are expected to generally be in excess of 100 kPa,
corresponding to a very stiff consistency.

Based on our observation of the residual soils encountered at the site during the
investigations reported herein, and our experience with similar soils in the Auckland
area, it is our opinion that the residual soils should be suitable for placement and
compaction as engineered fill for the formation of the proposed new road subgrades
and proposed building platforms.

It may, in our opinion, be necessary to install underfill drainage or a drainage blanket
where groundwater seepage is encountered. If underfill drainage is required, it
should be directed in a controlled manner to the discharge into the existing
watercourses at the site.

The maximum depths of proposed filling are located downslope of the “Recommend
Building Line Limitation”, within the specific foundations design zone. Providing
any fill earthworks are undertaken in accordance with the relevant New Zealand
Standard Codes of Practice, and in accordance with the recommendations presented
herein, it is our opinion that the proposed fill earthworks as indicated on drawing
60834/2A, are unlikely to adversely affect the stability of the existing slopes at the
site.

Stormwater disposal issues associated with the proposed development at the site will
be addressed by Fraser Thomas Ltd in a separate report. It is our opinion based on

our experience with similar soils in the greater Auckland area that the site is unlikely
to be suitable for the disposal of stormwater to ground soakage and, accordingly, any
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stormwater disposal involving soak pits or similar systems, which rely only on
ground soakage for the disposal of stormwater, are unlikely to be effective.

Wastewater disposal issues associated with the proposed development at the site will
be addressed by Fraser Thomas Ltd in a separate report. It is our opinion that
effluent disposal fields, comprising drip irrigation systems with a loading application
rate of not more than 3 mm per day, can generally be located outside the non specific
foundation design zone determined for the site, shown on drawings 60834/1A and
2A, without adversely affecting the stability of the slopes at the site.

It should be noted that although, in our opinion, effluent disposal fields, comprising
drip irrigation systems with a loading application rate of not more than 3 mm per
day, are unlikely to adversely affect the stability of the slopes at the site, there is, in
our opinion, a risk that slope instability may adversely affect drip irrigation systems
located within the specific foundation design zone. It is possible that maintenance
and/or repositioning of drip irrigation systems may be required, should the systems
be adversely affected by slope instability.

RECOMMENDATIONS

Our recommendations based on the field data obtained from the site and as presented in this
report, our visual appraisal of the site, our study of the geological maps relating to the area
and our professional judgement and opinions, are as follows:

(a)

(b)

(©

(d)

(e

That all building construction undertaken at the site within the non specific
foundation design zone, as shown on drawings 60834/1A and 2A, should be
constructed in accordance with the requirements of the relevant New Zealand
Standard Codes of Practice, providing the inspection and design of foundations are
carried out as would be done under normal circumstances in accordance with the
requirements of the relevant New Zealand Standard Codes of Practice

That all building construction undertaken within the zone located downslope of the
"Recommended Building Line Limitation", should be subject to specific foundation
design with particular regard to slope stability by a chartered professional engineer
either experienced in geotechnical engineering or with the assistance of an engineer
experienced in geotechnical engineering.

That, as far as practicable, the existing vegetation on the slopes at the site be retained
and protected from damage by felling or clearing. Slope stability is enhanced by
binding of the soil by the root systems of trees and other vegetation, which provides
mechanical reinforcement and resists erosion by surface water, and by shedding of
water by transpiration processes.

That any proposed building development be designed to satisfy the relevant
requirements of the Building Code, so as to ensure compliance with the Building
Act.

That specific appraisals be undertaken for any proposed heavy structures (i.e.
structures outside the scope of NZS 3604) by a chartered professional engineer
experienced in geotechnical engineering in order to assess the risk of differential
foundation settlement adversely affecting the proposed structure. It is anticipated
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that the specific settlement appraisal works would be undertaken in support of an
application for building consent for any such structure.

That the ultimate static bearing capacity for vertical loading of shallow pad or strip
footings and the corresponding strength reduction factor and dependable bearing
capacity values presented in Section 11.0 of this report be adopted for limit state
design in accordance with AS/NZS 1170, Structural Design Actions.

That, if unfactored load combinations are to be considered, the allowable foundation
bearing pressures presented in Table 4 of this report be adopted for shallow pad or
strip footings.

That the ultimate static bearing capacity and skin friction values for vertical loading
of piled foundations, founded in the soil veneer and the underlying bedrock, and the
corresponding strength reduction factor and dependable bearing capacity values
presented in Section 11.0 of this report, be adopted for limit state design in
accordance with the requirements of AS/NZS 1170.

That, if unfactored load combinations are to be considered, the allowable end bearing
pressures and skin friction values presented in Tables 5 and 6 of this report be
adopted for piled foundations founded in the soil veneer and underlying bedrock
respectively.

The allowable foundation bearing pressures indicated in Tables 4, 5 and 6 are, in our
opinion, safe maximum values. These values do not, however, take account of
settlement considerations or the need to limit the foundation bearing pressures so as
to limit the associated settlement. However it is our opinion, providing the proposed
foundations are designed in accordance with the requirements of NZS 3604:1999,
New Zealand Standard, Timber Framed Buildings, and in accordance with the
recommendations reported herein, that settlement should not present a problem for
proposed residential dwellings at the site.

That the earthworks subgrade within the footprint of any proposed building be
maintained at or close to its natural water content to avoid drying out and associated
shrinkage of the subgrade. Any drying out of the subgrade may result in the
subgrade swelling after building construction, resulting in the possibility of heaving
and cracking of the floor slab. This risk may be mitigated during construction by
placement of a minimum 300 mm thick granular layer or some other suitable barrier
to soil water loss, such as a Damp Proof Membrane (DPM) underlain with a 50mm
thick cushion course of sand, within three days following excavation of the building
subgrade.

Nevertheless, should the exposed building subgrade be subject to drying during the
three day period prior to the placement of the barrier to soil water loss, it is
recommended that consideration be given to wetting up the building subgrade prior
to the placement of the barrier.

That, due to the risk of consolidation settlement of the trench backfill occurring, if
any foundations of any proposed building are located within the zone of influence of
existing service lines, either the trench backfill be excavated and replaced with
compacted hardfill, or that the foundations and floor of the proposed building be
designed to span across the trench backfill and the adjacent zone of influence.
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The zone of influence is defined by a theoretical line projecting upwards in both
directions from the centreline of the pipeline at the invert level of the pipeline at an
angle of 45° to the vertical. The zone of influence is defined by the zone between the
intersection point of the theoretical line and the ground surface on each side of the
pipeline.

That any proposed foundation excavations in the vicinity of the inferred extent of the
zone of influence of the existing service lines be inspected by Fraser Thomas Ltd to
ensure that the foundations are not underlain by any trench backfill which may be
associated with the existing service lines.

That specific compaction tests be undertaken on selected samples of the proposed
borrow material, prior to the commencement of fill earthworks, in order to determine
the compaction characteristics of the residual soils.

Preparation prior to placing and compaction of any fill at the site should involve the
stripping of any topsoil material to stockpile and also the undercutting of any
unsuitable material.

That Fraser Thomas be engaged to observe any stripping/undercutting prior to the
placement of any fill material, so that the adequacy of any stripping/undercutting can
be verified.

That any fill placed downslope of the “Recommended Building Line Limitation”, or
on existing slopes steeper than 15° to the horizontal (1V:3.73H), be placed and
compacted on benches cut into the slopes at the site. It is recommended that the
benches be slightly sloping into the existing natural slope, and that the surface of the
benches be scarified prior to placement of any fill material in order to improve the
bond between the bench subgrade and the proposed fill material. The benches should
be a minimum width of 5.0 m.

That any fill material placed within the proposed development at the site be placed
are in accordance with the general requirements described in NZS 4431: 1989; Earth
Fill for Residential Development, and in accordance with the recommended fill
specification presented in Appendix B of this report.

That Fraser Thomas Ltd be engaged to observe the placement and compaction of the
proposed fill material to confirm that the fill has been placed in accordance with the
recommended fill specification.

On the basis of experience with similar soils in the Auckland area, a bulking factor
from solid in situ cut to solid in situ fill for earthworks calculations in the range of
10% to 20% is considered appropriate. In our opinion, a value of 15% could
reasonably be taken for design purposes for the soils expected to be encountered
during the bulk earthworks at the site. This recommended bulking factor relates to
the volume reduction from cut to fill and does not include an allowance for spillage,
wastage or otherwise unsuitable materials. An indicative bulking increase factor for
solid cut to loose spoil of 30% is, in our opinion, appropriate for excavation of the
site materials to stockpile.
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That, in order to control the groundwater level in the vicinity of the proposed filling
to be undertaken at the heads of Gullies A, B and C and to enhance the stability of
the slopes in these areas, buttress trench drains be installed in these slopes prior to the
placement of any fill material. The buttress trench drains should be spaced no further
apart than approximately 12 m. The approximate recommended locations and
extents of the proposed buttress trench drains are shown on drawing 60834/2A.

That the buttress trench drains be excavated, in general, down to a depth of up to
approximately 4.0 m below the existing ground surface, at the upslope end of the
drain. It is recommended that the drains be backfilled with a lightly compacted
SAP 20 scoria drainage material or similar and sealed with compacted clay to
prevent ingress of surface water. It is recommended that the drains be appropriately
directed to discharge at the downslope end of any proposed filling, into the existing
watercourses.

That Fraser Thomas Ltd be engaged to observe the excavation of the buttress trench
drains to confirm that they are founded at appropriate depths and are appropriately
constructed.

That, unless the stability of any developmental earthworks is considered in detail by
a chartered professional engineer experienced in geotechnical engineering, and
particularly slope stability considerations, permanent fill end slopes (comprising
engineered fill) should be constructed to a maximum batter slope of 260 (1V:2H)
with maximum batter height of approximately 16.0 m. Any proposed higher batter
slopes should be subject to specific stability appreciation so as to determine stable
limiting batter slopes.

That, unless a bench is incorporated into the batter slope profile, permanent batter
slopes should be a maximum 10.0 m in vertical height. Any benches should be a
minimum 4.5 m wide and should be constructed so as to slope back into the slope at
a minimum gradient of 1.5%. An appropriately constructed drain should be installed
along the upslope edge of the bench so as to collect the stormwater collected by the
bench. This stormwater should be piped in sealed pipes to discharge to the base of
the batter slope. An appropriately designed energy dissipation structure will be
required to installed at the discharge point of the sealed pipes.

That, in order to mitigate against shallow sloughing of the permanent or temporary
batter slope faces due to concentrated stormwater runoff over the batter face,
stormwater runoff should be diverted away from the crest of any proposed permanent
or temporary batter slope.

That the proposed retaining walls at the site be designed for the preliminary soil
parameters and in accordance with the recommendations presented in Section 15.0 of
this report.

That, once the type and configuration of the proposed retaining walls is known,
specific geotechnical investigations should be undertaken for proposed Walls A to D,
in order to provide reliable retaining wall design parameters and recommendations
for detailed design purposes.
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That, unless the stability of any developmental earthworks is considered in detail by
a chartered professional engineer experienced in geotechnical engineering, that
temporary cut and fill slopes should be constructed to a maximum slope angle of
30° (1V:1.73) with maximum batter height of approximately 2.0 m. Any proposed
higher batter slopes should be subject to specific stability appreciation so as to
determine stable limiting batter slopes.

That, unless Fraser Thomas Ltd are engaged to undertake further specific appraisal
works to assess the risk of stormwater discharge on the stability of slopes at the site,
the stormwater from the roof area of any proposed new buildings, that is not retained
for domestic use, or paved areas, should be directed in a controlled manner in sealed
pipes to the proposed reticulated stormwater system or to the toe of the slopes at the
site.

That, if the water is directed to discharge at the toe of the steep slopes at the site, that
an appropriately designed energy dissipation structure be constructed at the outlet of
any such pipe so as to the prevent any localised soil erosion at the discharge point.

That, in order to mitigate the risk adversely affecting the stability of the steep slopes
at the site, any proposed combined soakage/overflow systems at the site be located
within the non specific building foundation design zone (i.e. not within the specific
building foundation design zone shown on drawings 60834/1A and 2A, unless a
specific geotechnical appraisal is undertaken.

LIMITATION

The professional opinion expressed herein has been prepared solely for, and is furnished to
the Auckland Council and our client, Ahuareka Trust No 2 Ltd, for their purposes only, on
the express condition that it will not be relied upon by any other person.

No liability is accepted by this firm or by any principal, or director, or any servant or agent
of this firm, in respect of its use by any other person, and any other person who relies upon
any matter contained in this report does so entirely at its own risk. This disclaimer shall
apply notwithstanding that this report may be made available to any person by any person in
connection with any application for permission or approval, or pursuant to any requirement

of law.

Notwithstanding the foregoing, if the circumstances at the subject site change with respect to
topography or the proposed development concept, or if a period of more than three years has
elapsed since the date of this report, this report should not be used without our prior review
and written agreement.

Notwithstanding the foregoing conclusions and recommendations, any proposed building
development should be designed to satisfy the relevant requirements of the Building Code,
so as to ensure compliance with the Building Act.
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The conclusions and recommendations expressed herein should be read in conjunction with
the remainder of this Geotechnical Investigation Report and should not be referred to out of

context with the remainder of this report.

Report prepared by:
FRASER THOMAS LTD.

MV REED
Senior Geotechnical Engineer
Chartered Professional Engineer

AHUA rep 120321 MVRmvr.doc

Report reviewed and approved by:

JPM SHORTEN
Director
Chartered Professional Engineer
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E § Vane readings corrected as per w w
T DESCRIPTION OF STRATA 2 E BS 1377 p MM B AND
i § E X Shear Vane X—e——1 |3
a 2 O Residual Shear Vane COMMENTS
g § 8 8 ! § 8 8
— [TOPSOIL] SILT, brown, friable, dry ~ —
L SILT, clayey, orange, slightly plastic, _
— hard [WAITEMATA GROUP] X —
— 05 T ——— — —
- becomes sandy (fine grained), yellow Sl —
- -1 X 5231 .
— MUDSTONE, light grey/white streaked orange, [— —
— 10| highly weathered, very weak to extremely weak [— ]
— 15 — —
- — 33 ]
— 20 — -
— 25 — _
- — 23 —
L EOTP @ 2.7 m TARGET DEPTH _
. 3.0 ]
— 35 ]
} 4.0 ]
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 27.02.08
N S
[ I [
1.0 |— 10
20— 120
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
5.0 — 50 [A\] Fraser
ol | L1 L 60 NZ] Thomas
DISTANCE (m)  RESOURCE MANAGERS.
® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP5
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 27.02.08 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
STRENGTH (kPa) (%) €|  TESTING
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA e E BS 1377 p W W E AND
] : B 5 Rt Snear e X bE
e & COMMENTS
2 8§ B 8§ ! ¢ 8 8
— [TOPSOIL] SILT, black/brown, friable, dry, ~ —
— contains large amounts of shells 7
- SILT, clayey, sandy (fine grained), orange, . —
— 05| slightly plastic, hard [WAITEMATA GROUP] :_,_,:?__; ]
- MUDSTONE, light grey/white streaked orange, [— =221 ]
— 10 highly weathered, very weak to extremely weak — ]
15 — i =
— 2 — >33 -
L EOTP @ 2.0 m TARGET DEPTH ]
= -
} 3.0 E
— 35 ]
} 4.0 ]
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 27.02.08
N S
T 1T 1 I
10— 10
_ 20— —120
E
£ 30 UNIFORM PROFILE —30
8 40— —{a0
50— 50 [AD Fraser
60 L1 | 60 NZ] Thomas
DISTANCE (m)  RESOURCE MANAGERS.
©® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP6
PROJECT AHUAREKATRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE
650 WHITFORD-MARAETAI ROAD GROUND LEVEL DATUM
PROJECTNO, 60834 DateDriled  27.02.08 Logged by J. Ward Checked
UNDRAINED ~ SHEAR WATER CONTENT
STRENGTH (kPa) (%) €|  TesTnG
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA o E BS 1377 p W W E AND
8 § % X ShearVane X—o—| =
a 2 O Residual Shear Vane COMMENTS
2 8§ B 8§ ! ¢ 8 8
L [TOPSOIL] SILT, black/brown, friable, dry, - —
n contains large amounts of shells : ]
- SILT, clayey, slightly sandy (fine grained), - —
— 05 black/brown, slightly plastic, clasts of mudstone, |31+ N ]
L slope debris [COLLUVIUM] ) T 143 _
n SILT, clayey, sandy (fine grained), orange, 7]
10| slightly plastic, hard [WAITEMATA GROUP] —
- MUDSTONE, light grey/white streaked orange, [— ]
— 15 highly weathered, very weak to extremely weak | — 43 ]
= 2 = -
- — >23 ]
— 25 EOTP @ 2.4 m TARGET DEPTH ]
} 3.0 E
} 35 —
C 40 -
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 27.02.08
N S
T 1T 1 I
1.0 |— —11.0
_ 20— —120
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
50— 50 LA\ Fraser
60 L1 | 60 NZ] Thomas
DISTANCE (m) ok
* ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PITLOG SHEET 1 OF 1 TEST PIT NO. TP7
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 27.02.08 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
STRENGTH (kPa) (%) €|  TESTING
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA e E BS 1377 p e W E AND
2 2§ xomae ke |
a & Residual Shear Vane COMMENTS
g § 8 8 ! § 8 8
— [TOPSOIL] SILT, brown, friable, dry ]
— 05 - - —
— CLAY, silty, orange/light grey, moderately —
— plastic, very stiff, moist /l/ ]
L [WAITEMATA GROUP] ﬁ X —
— 1.0 / ]
. % E
} 2.0 % ]
} 25 ﬁ E
o ﬁ -
= s % -
— 40 /lﬁ —
— SANDSTONE, coarse, dark grey/green, coa —
— moderately weathered, very weak ]
— 43 EOTP @ 4.4 m TARGET DEPTH ]
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 27.02.08
N S
1 1°r 1 1 1T 1T 1T 1T 7T 1
1.0 |— 110
_ 20— —120
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
5.0 — 50 [A\] Fraser
ool L 111 60 NZ] Thomas
DISTANCE (m)  RESOURCE MANAGERS
® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG

ser 1oe 1| TESTPITNO. TP8

PROJECT AHUAREKA TRUST NO 2 LTD.

CO-ORDINATES

AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 DateDriled  21.09.09 Logged by J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
STRENGTH (kPa) (%) €| TESTING
E Vane readings corrected as per w w
£ DESCRIPTION OF STRATA E BS 1377 p W W E AND
& X Shear Vane X——o—| =
a % | O Residual Shear Vane COMMENTS
g &8 8 § ] ¢ 8 8
- [TOPSOIL] SILT, black/brown, friable, dry —
— CLAY, silty, light grey/orange/yellow, —
— 05 slightly to moderately plastic, very stiff ]
— | [WAITEMATA GROUP] —
} 1.0 ]
— becomes SILT, sandy clayey, white/grey ]
. mottled yellow/orange, moist ]
= -
= -
} 3.0 E
- becomes yellow/orangg | —
— 35 o —
— EOTP @ 3.5 m TARGET DEPTH —
} 4.0 ]
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 21.09.09
N S
rrr-r -t 1 1 © T T 1
10— —{10
_ 20— —20
E
£ 30 UNIFORM PROFILE —130
8 40| —{a0
50— 50 [AD Fraser
ool L 111 60 NZ] Thomas
DISTANCE () L Couse e
©® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP9
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 21.09.09 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
STRENGTH (kPa) ) €| TEsTNG
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA e E BS 1377 A E AND
2 2| 5| Xsoriom ket B
a & Residual Shear Vane COMMENTS
2 8§ B 8§ ! § 8 8
- [TOPSOIL] SILT, black/brown, friable, dry —
- 05| CLAY, silty, light grey mottled orange, slightly X -
— to moderately plastic, very stiff /l/ 7
— [WAITEMATA GROUP] ﬁ 7
— 10 ﬂ ]
- 15| MUDSTONE light grey/white streaked orange, — - -
— highly weathered, very weak — ]
— 20 — -
— 25 — UFP :
I EOTP @ 2.5 m TARGET DEPTH _|
} 3.0 E
} 3.5 —]
o -
} 4.5 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 21.09.09
N S
1T 1T 1T 1T T 1 1T
1.0 |— 10
20— —120
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
5.0 — 50 LA\ Fraser
ol L 11 L L L1 eo NZ] Thomas
DISTANCE (n) T
® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP10
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 21.09.09 Logged by J. Ward Checked
UNDRAINED ~ SHEAR WATER CONTENT
STRENGTH (kPa) (%) €|  TesTnG
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA o E BS 1377 p W W E AND
b £ || X 1 |
a & Residual Shear Vane COMMENTS
2 8§ B 8§ ! ¢ 8 8
- [TOPSOIL] SILT, black/brown, friable, dry, -
— contains large amounts of shells ~ n
} 0.5 — ]
— SANDSTONE light brown/grey/orange, highly 7
- to completely weathered, contains orange Lol -
— 1.0/ limonite staining, very weak to extremely weak, |: : - —
N corestones up to approximately 200 mm in size _
} 15 ]
= 2 -
} 25 — _
L EOTP @ 2.6 m TARGET DEPTH _
— 3.0 ]
— 35 —
} 4.0 ]
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 21.09.09
N S
rr -ttt 11 1T 1T T 1
1.0 |— —11.0
_ 20— —120
E
£ 30 UNIFORM PROFILE —30
8 40— —{a0
50— 50 [AD Fraser
ol L 1L 11 g NZ] Thomas
DISTANCE (m) ok
©® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP11
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 DateDriled  21.09.09 Logged by J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
STRENGTH (kPa) %) €| TesTnG
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA Q E BS 1377 p Wi ! E AND
: £ 8| xoorim 1 |5
a & Residual Shear Vane COMMENTS
2 8§ B 8§ ! § 8 8
- [TOPSOIL] SILT, black/brown, friable, dry Indl .
— CLAY, silty, light grey streaked orange/yellow, % —
— 05 slightly to moderately plastic, very stiff / ]
— %9 [WAITEMATA GROUP] ﬁ/ ]
o Aﬁ :
- MUDSTONE light grey/white streaked orange, — d il -
— 15/ highly weathered, very weak to extremely weak [ — ]
= = -
— 25 — -
. = -
35 EOTP @ 3.3 m TARGET DEPTH ]
" o -
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 21.09.09
N S
I T ] [
1.0 |— 10
20— 120
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
50— 50 LA\ Fraser
ol L 11 N L 60 NZ] Thomas
DISTANCE (m)  RESOURCE MANAGERS
® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP12
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 21.09.09 Logged by J. Ward Checked
UNDRAINED ~ SHEAR WATER CONTENT
STRENGTH (kPa) (%) €|  TesTnG
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA e E BS 1377 A E AND
b £ || X 1 |
a & Residual Shear Vane COMMENTS
g § 8 8 ! § 8 8
- [TOPSOIL] SILT, black/brown, friable, dry, —
n contains large amounts of shells ’
} 05 - E
— 10| CLAY, silty, light grey streaked orange/yellow, /}/ -
— slightly to moderately plastic, very stiff / ]
- [WAITEMATA GROUP] /l/ —
r 15 ﬁ —
. ﬁ :
= ﬁ : -
} 3.0 % E
— 35 MUDSTONE light grey/white streaked orange, — —
— highly weathered, very weak to extremely weak | — ]
- TP —
— EOTP @ 3.7 m TARGET DEPTH i _|
— 4.0 —
} 45 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 21.09.09
N S
11 1 1 1T 1T T 1
1.0 |— —l1.0
_ 20— —12.0
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
5.0 — 50 [A\] Fraser
ool L 11 1 60 NZ] Thomas
DISTANCE (m) ~ RESOURCE MANAGERS
® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




TEST PIT LOG SHEET 1 OF 1 TEST PIT NO. TP13
PROJECT AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 21.09.09 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
STRENGTH (kPa) ) €| TEsTNG
E 3 Vane readings corrected as per w w
£ DESCRIPTION OF STRATA e E BS 1377 A E AND
8 § % X ShearVane X—o—| =
a 2 O Residual Shear Vane COMMENTS
2 8§ B 8§ ! ¢ 8 8
- [TOPSOIL] SILT, black/brown, friable, dry, - —
n contains large amounts of shells ’
— CLAY, silty, light grey streaked orange/yellow, » ]
— 05 slightly to moderately plastic, very stiff / ~ B
- [WAITEMATA GROUP] /l//l/ -
} 1.0 ﬁ x ]
= ﬁ/‘” E
} 2.0 /?:/?// -
S ﬁ -
=y ﬁ =
— 35 MUDSTONE light grey/blue streaked orange, —— ]
— highly weathered, very weak to extremely weak — 7
— 40 EOTP @ 3.8 m TARGET DEPTH — —
} 4.5 -
EXCAVATION METHOD:
TEST PIT PROFILE: GROUNDWATER DATAAND REMARKS:
Groundwater not encountered on 21.09.09
N S
1T 1T 1T 1T T 1T T T
1.0 — 10
20— —120
E
£ 30 UNIFORM PROFILE —30
8 40— —{40
50— 50 LA\ Fraser
ool L 11 1 60 NZ] Thomas
DISTANCE () T
® ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




Machine Boreholes

Fraser Thomas Ltd



MACHINE BOREHOLE LOG SHEET 1 OF 2 BOREHOLE NO. M1

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 29.02.08 Logged by J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o a |w X Shear Vane X—o—| g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
1%l < 8 8 s e 2 = o °l " )
mn — — o~ N < © [s¢)
| [TOPSOIL] SILT, black/brown, friable, dry - -
[ 90 _|
= CLAY, silty, yellow/orange streaked grey, /|/ |
— 05| slightly to moderately plastic, very stiff , /l/ 231 -
[ [WAITEMATAGROUP] / /|/ ]
B becomes light grey streaked orange /|/ ]
— 1.0 /|//|/ 90 ]
—1.5 - - - m % ]
= SILT, clayey, sandy (fine grained), light grey | 3 _
— streaked orange, slightly plastic, very stiff to Skl 8o 5 —
— hard RR s
— 2.0 A —
| ; '-\.: - N=13 |
" (L9l0) MR n
Y25 A5l 90 ]
| (22.0.09) E -
Y30 Al X s
[ g w105 3 n
— e B 4
— 3.5 - - p— —
B MUDSTONE, light grey/white streaked p— N=7
B orange/red, highly to completely weathered, — ]
— contains orange/red limonite staining, very to — —
— 40 extremely weak —|% ]
45| e — >231 —
- becomes very weak — 5
[ : 80 0
| JE— 14 ]
5.0 p— _
| — N=24 |
[ MUDSTONE, dark grey/blue, moderately — -
| 10 highly weathered, very to extremely weak — 90 -
Y (2.408) — ]
60 — -
B — 90 6 -
- — 7 ]
— 6.5 — N=13
B ——1 90 _
RE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 8.0 m below existing ground surface.
2. Rotary cored (NQ) from 8.0 m to 10.5 m depth.
3. Groundwater level not recorded due to drilling disturbance. _@"&_ F raser
4. Standpipe piezometer (25 mm dia. uPVC) installed on 4 March 2008. Slotted pipe installed . |/
between depths of 5.5 m and 2.5 m below the existing ground surface. Sli Thomas
Bentonite plug installed between depths of 6.5 m and 5.5 m, and between 2.5 m and 0.5 m. e CONSULTING ENGINEERS
5. Piezometer was dry on 6.3.08 * RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




MACHINE BOREHOLE LOG SHEET 2 OF BOREHOLE NO. M1
AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
PROJECT. AHUAREKA VILLAGE GROUND LEVEL
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled Logged by J. Ward Checked
_ | UNDRAINED WATER CONTENT
o |&| STRENGTH =
E S | S| Vane readings corrected as per W o= SPTresults
T DESCRIPTION OF STRATA o (& ! Ez &
o o | X Shear Vane X—o—| g E (p) pocket
a x |8 O Residual Shear Vane S| penetrometer
= S © (kPa)
3 & 8 8
| MUDSTONE, dark grey/blue, moderately — —
[ to highly weathered, very weak — 195 7]
: 75 — :
[ P 20 _
— — 190 30 —
| J— 20 :
B 80 — For 100 mm |
[ 45 —1 % |
[ 90 —_— |
B SANDSTONE, dark grey slightly blue, I 15
B moderately weathered, contains orange limonite |: :: :| 90 %
— staining, weak to very weak : PL—
B 9.5 For 130 mm_|
100 L% —
[ 10 |
N EOB @ 10.5 m TARGET DEPTH |
11 —
[ 118 ]
[ 12, ]
: 124 :
[ 5 _
[ 13 _
REMARKS:

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




MACHINE BOREHOLE LOG

SHEET 1

oF 4 BOREHOLE NO. M2

PROJECT. AHUAREKATRUST NO 2 LTD. CO-ORDINATES N
- AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 28.02.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o | & | STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o o | X Shear Vane X PY | g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
= o 8 8 8 o 29 o o ° (kPa)
L [ [TOPSOIL] SILT, black/brown, friable, dry, =l B
[ contains large amounts of shells 20 N
— CLAY, silty, orange/grey, slightly to moderately /l/ —
05| plastic, very stiff [WAITEMATA GROUP] /|//|/ —
10 becomes orange/pink % 90 ]
= SILT, clayey, sandy (fine grained), orange/pink, []":|" n
B slightly plastic, very stiff to hard r ik N
—15 - el 31 |
= SANDSTONE, light grey/yellow streaked orange)|: : : h o |
— highly to completely weathered, contains orange |::::[80 u
[ limonite staining, very weak to extremely weak |[:::: u
— 2.0 s i
B SR N=22
oo e B
30 Do 31 5 ]
— T —
= MUDSTONE, light grey/yellow streaked orange, [:1:74 o9 o _]
— completely weathered, very stiff //l;/y . N
I 35 " - —
— X N=10 —|
B SANDSTONE, light grey/yellow streaked orangef: : : : _
- highly to completely weathered, contains orange |: : : : -
— 40| limonite staining, very weak to extremely weak |: :::[90 —]
[ 45 —
— e 6 _
— il 80 &
| 2 ]
L 5.0 ]
- N=5 ]
55 MUDSTONE, light grey/yellow streaked orange [+ *° —
[ completely weathered, very stiff //l;/y _
60 /y 231 _—
[ /ﬁ 80 2 B
— Rk 2
—6.5] SANDSTONE, light grey/yellow streaked orange|- - - —
[ highly to completely weathered, contains orange |: ::: N=4 -
| limonite staining, very weak to extremely weak |::::]| g0 ]
RIE'M\:ARKS; 1. Drilling method: open barrel to a depth of approximately 18.0 m below existing ground surface.
2. Rotary cored (NQ) from 18.0 m to 22.5 m depth.
3. Groundwater level not recorded due to drilling disturbance. _@"&_ F raser
4, ipe pi ter (2 ia. uPVC) install March 2008. Slotted pipe install
Standpipe piezometer (25 mm dia. uPVC) installed on 3 March 2008. Slotted pipe installed Eg ThomaS

between depths of 17.5 m and 4.5 m below the existing ground surface.

Bentonite plug installed between depths of 19.5 m and 17.5 m, and between 4.5 m and 2.0 m.

5. Piezometer was dry on 6.3.08 and 1.9.08.

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




MACHINE BOREHOLE LOG SHEET 2 OF 4 BOREHOLE NO. M2
AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
PROJECT. AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 28.02.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E Q | 8§ | Vanereadings corrected as per w w W s SPT results
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o o | X Shear Vane X—o—| g E (p) pocket
a x |8 O Residual Shear Vane S| penetrometer
= o 8 8 8 o 29 o o ° (kPa)
| SANDSTONE, light grey/yellow streaked orange}: : : : -
[ highly to completely weathered, contains orange |: : : :| 50 ]
= limonite staining, very weak to extremely weak : _
7.5 s
— 180 ¢
| . 13 ]
Y e —
= becomes extremely weak N=22 |
e 115 ]
[ 90 , ]
[ Sii90 8 ]
- : 9 —
—95 o _|
— MUDSTONE, light grey/yellow streaked orange.:[: |- N=17
B completely weathered, very stiff i ]
:10.C 80 T
102 __ -
| 5
— 11. :_;- N=9 |
[ 118 s 80 —
12 . 2 i ]
— SANDSTONE, light grey/yellow streaked orangey: - : : T —
(7.5.00) highly to completely weathered, contains orange |: : : :| 90 8
2 4 limonite staining, very weak to extremely weak : -
 "128 0 _ _ _ _ _ _ __ ____________ ]
— becomes speckled black N=1T
[ 13, i 90 ]
[ 13, _ P —
— MUDSTONE, light grey/yellow streaked orange|:}<:t= 8 —
[ completely weathered, very stiff 1 90 5 =
- : 10 —
REMARKS: N=15
LA Fraser
NP1 Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




MACHINE BOREHOLE LOG

SHEET 3 OF

4

BOREHOLE NO. M2

PROJECT AHUAREKATRUST NO 2LTD CO-ORDINATES N
- AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 28.02.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o | & | STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o a |w X Shear Vane X—o—| g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
1"l & 8 8 s e 2 = o °l " )
-~ | SANDSTONE, grey streaked orange, highly —
[ weathered, contains orange limonite staining, n
- very weak to extremely weak Pl |
— 14.9 - 90 —
e MUDSTONE, dark grey/blue, highly weathered, [ — _
— very weak to extremely weak — N
[ 15, — ]
| — 7 —
B — 90 L
. — 9 _
v 15.5 : N=16 —
[™(22.9.09) — 7
16 —180 |
= SANDSTONE, grey streaked orange, highly ce -
| 54 Weathered, contains orange limonite staining, ]
- ] very weak to extremely weak P 7 ]
B .- 80 10
| : 17 |
—17.0 N=27 —
| (2.4p8 Ll n
1__(17.5 ) .. .80 ]
- becomes weak to very weak : _|
[ MUDSTONE, dark grey/blue, moderately — ]
[ 180 to highly weathered, weak to very weak — -
| —— | 50 For 145 mm —]
[ 185 — —
— SANDSTONE, dark grey, moderately to T —
[ highly weathered, weak to very weak P _
100 MUDSTONE, dark grey/blue, moderately — 80 ]
— to highly weathered, weak to very weak — n
[ 19 — -
| — 20 —
- — |80 0
= — 0
j 20. —_— For 40 mm i
Yy — 80 =
REMARKS:
LA Fraser
NP1 Thomas
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MACHINE BOREHOLE LOG

SHEET 4 OF 4 BOREHOLE NO. M2

PROJECT AHUAREKATRUST NO 2LTD. CO-ORDINATES N
- AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 28.02.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E Q | 8§ | Vanereadings corrected as per w w W s SPT results
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o o | X Shear Vane X—o—| g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
@ l= s g 3 © (kPa)
8 2 8 8 R g 8 8
— | MUDSTONE, dark grey/blue, moderately — B~
B to highly weathered, weak to very weak — 190 Forttomm |
219 — .
= SANDSTONE, dark grey, moderately to |
— highly weathered, weak to very weak N
[ 2 490 ]
— MUDSTONE, dark grey/blue, moderately — |
B to highly weathered, weak to very weak — 7]
[ 22 — _
— EOB @ 22.5 m TARGET DEPTH _
[ og |
[ 234 ]
240 —
24 —
25, ]
WYY _|
[ 2. ]
[ 26 ]
- _
[ 27 —
REMARKS:

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
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MACHINE BOREHOLE LOG

SHEET 1 OF 1 BOREHOLE NO. M3

PROJECT.AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 29.02.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
. o |&| STRENGTH (kPa) (%) =
£ Q | 8§ | Vanereadings corrected as per w w W s SPT results
T DESCRIPTION OF STRATA o & BS 1377 p f ! o &
8 g |2 X Shegr Vane X—o—| == (p) pocket
a & | 8] O Residual Shear Vane S| penetrometer
1"l & 8 8 s e 2 = o °l " )
[ [_[TOPSOIL] SILT, black/brown, friable, dry W= -
— CLAY, silty, yellow/orange streaked grey, /|/ 9% —
[ 5| Slightly to moderately plastic, very stiff /|/ ]
7| [WAITEMATA GROUP] ,I//I/ —
[ 1.0 % 80 |
15 % X , ]
B /l//|/ 80 5 ]
[ /r‘;_, .
— 2.0 - - —]
- MUDSTONE, light grey/white streaked — N=9 ]
— orange/red, highly weathered, contains — —
| orange/red limonite staining, very p— _
—2.5| to extremely weak — |95 —
— SANDSTONE, grey streaked orange/red, highly S ]
30| to completely weathered, contains orange/red P |
— limonite staining, very to extremely weak i1 es —
- e -
= EEE N=10
4.0 R [ —
[ becomes slightly blue e ]
[ 45 e , —
- HIE s
| —— 13 —
50 MUDSTONE, dark grey/blue, moderately to p— —
— slightly weathered, weak to very weak — N=2
ey — % =
60 I 50
— EOB @ 6.0 m TARGET DEPTH For 150 mm —
[ 65 —
RIE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 6.0 m below existing ground surface.
2. Groundwater level not recorded due to drilling disturbance.
LA Fraser
NY] Thomas
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MACHINE BOREHOLE LOG

SHEET 1

OF 1 BOREHOLE NO. M4

PROJECT.AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 29.02.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o o | X Shear Vane X—o—| g E (p) pocket
a x |8 O Residual Shear Vane S| penetrometer
O S o
|l g 8 8 8 S 2 g g (kPa)
| [TOPSOIL] SILT, black/brown, friable, dry ~ -
B CLAY, silty, yellow/orange, slightly to /I/ % ]
| o5| moderately plastic, very stiff 31 ]
- [WAITEMATA GROUP] A B
- SILT, sandy (fine grained) clayey, light A _
10 grey/white streaked orange, slightly plastic, 1 80 7
| | very stiff to hard il _
- o] 80 -
20 _ _ 31 -
— SANDSTONE, light grey/white streaked —
B orange/red, highly to completely weathered, ]
= contains orange/red limonite staining, very D —]
25| to extremely weak 11|90 -
[ 40 _|
= S s |
B 195 13 ]
- . 16 —]
— 35 ]
| N=29 —]
= MUDSTONE, light grey/white streaked — .
— 40| orange/red, highly to extremely weathered, — % ]
— contains orange/red limonite staining, very — —
— weak — n
— 45 — —
| J— 23 |
[ — 190 a1
— — 19 —]
B 50 : Foroomm ™|
[ SANDSTONE, grey speckled black, slightly to |::::| . -
— 53| moderately weathered, contains orange limonite e ]
B staining, moderately strong to weak _
[ 6.0 —
— EOB @ 6.0 m TARGET DEPTH —
[ 65 —
RIE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 4.5 m below existing ground surface.
2. Rotary cored (NQ) from 4.5 m to 6.0 m depth.
3. Groundwater level not recorded due to drilling disturbance. _@"&_ F raser
NP1 Thomas
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MACHINE BOREHOLE LOG SHEET 1 OF 2 BOREHOLE NO. M5
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 03.03.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o & BS 1377 p f ! o &
8 g |2 X Shegr Vane X—o—| == (p) pocket
a x |8 O Residual Shear Vane 3 penzt(ch)Jrr)\eter
= o =) = o o o o a
| [TOPSOIL] SILT, black/brown, friable, dry - -
[ 50 _|
B CLAY, silty, yellow/orange, slightly to |
—0.5| moderately plastic, very stiff - /|/ 31 _|
— [WAITEMATA GROUP] - g /|/ N
— becomes light grey streaked orange /|//|/ N
10 @ ——-_——— - - 90 |
= becomes moderately plastic ﬁl/ |
[ 15 ﬁ 3 =
B %I/ 90 3 ]
| ﬁ 3 —
L 20 /l/ _
| /|/ N=6 ]
Y - - /% 90 _
- SANDSTONE, light grey/white streaked orange, |: : : _
— highly to completely weathered, contains orange |: . : —
| limonite staining, very to extremely weak _
73.0 3 —
— SN E s
| 5 _|
— 3.5 — |
— MUDSTONE, light grey/white streaked orange, — N=9  —
i highly to completely weathered, contains orange [ — |
— limonite staining, very to extremely weak — % —
— 4.0 — —
45 — -
B — 80 4
. — 5 ]
L 5.0 —_— N=9
[ 55 —]w —
6.0 — \ _
B : 4 ]
| —_— 6 —
— 6.5 —180 N=10
RIE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 10.0 m below existing ground surface.
2. Groundwater level not recorded due to drilling disturbance.
LA Fraser
NY] Thomas
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MACHINE BOREHOLE LOG

SHEET 2 OF

AHUAREKAVILLAGE

PROJECT. AHUAREKA TRUST NO 2 LTD.

CO-ORDINATES
GROUND LEVEL

BOREHOLE NO. M5

650 WHITFORD-MARAETAI ROAD

PROJECT NO. 60834 Date Drilled Logged by J. Ward Checked
_ | UnbrAINED WATER CONTENT
o |E| STRENGTH =

E S | S| Vane readings corrected as per W o= SPTresults

T DESCRIPTION OF STRATA o (& ! Ez &

o o | X Shear Vane X—o—| g E (p) pocket

a % S| O Residual Shear Vane G | penetrometer

| o= & 2 3 (72

7.n
B MUDSTONE, light grey/white streaked orange, — B
i highly weathered, contains orange limonite 80 _|
— staining, very weak p— —
75 — s
B —190 9 N
| e 1 —
8.0 — _]
— —_— N=20 —]
55| MUDSTONE, dark grey/blue, slightly weathered.—— 90 ]
— weak to very weak |
[ 90 |
— 20
B — H 50 |
— — 90 For 150 mm __|
—9.5 — —
—10.0 I =
- EOB @ 10.0 m TARGET DEPTH For 150 mm —
L 10.5 —
— 11. —]
— 11.5 _
[ 12, ]
: 124 :
— 13. ]
[ 13 )

REMARKS:

[AJ Fraser
NY] Thomas
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Bentonite plug installed between depths of 6.5 m and 5.5 m, and between 2.5 m and 0.5 m.

4. Piezometer dry on 2.4.08.

MACHINE BOREHOLE LOG SHEET 1 OF BOREHOLE NO. M6
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E
AHUAREKAVILLAGE GROUND LEVEL
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled Logged by J. Ward Checked
_ | UNDRAINED WATER CONTENT
o |&| STRENGTH =
E Q | 8§ | Vanereadings corrected as per W s SPT results
T DESCRIPTION OF STRATA o (& ! gz &
o a |w X Shear Vane X—o—| g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
G| = - 3 e o © (kPa)
| [TOPSOIL] SILT, black/brown, friable, dry ~ -
— CLAY, silty, yellow/orange, slightly to /|/ % ]
[ 5| moderately plastic, very stiff /l/ 31 |
- [WAITEMATA GROUP] /|//|/ a
[ becomes orange/pink speckled white ﬁ 90 X ]
[ becomes pink speckled white ﬁ _
15| becomessiighty plasic ﬁ x —_—
— /|/ 90 s
n / R
| /|/ N=7 —]
)5 ﬁ 80 -
[ becomes pink/red mottled orange/yellow /l//|/ |
[ /|//|/ 90 3 N
| (1.908) /|/ 4 _|
- ¥35 ﬁ —]
— /l/ N=7 —]
[ 40 % 80 .
[ 45 - —-———-— - == /l/ ]
— becomes white streaked pink/red /|/ 2
[ /I//I/ 70 A
. 4 ]
5.0 ﬁ Ne7 —
- e E
— MUDSTONE, light grey/white streaked orange, — -
- highly weathered, contains orange limonite p— —
— staining, very to extremely weak — —
[y 50 — 6
= (6.308) — 0 ]
| (7.506) — u
% 6.5 : 80 N=21
RIE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 7.5 m below existing ground surface.
2. Groundwater level not recorded due to drilling disturbance.
3. Standpipe piezometer (25 mm dia. uPVC) installed on 4 March 2008. Slotted pipe installed _@"&_ Fl’aser
between depths of 5.5 m and 2.5 m below the existing ground surface. Eg Th omas
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MACHINE BOREHOLE LOG

SHEET 2 OF

PROJECT. AHUAREKA TRUST NO 2 LTD.
AHUAREKAVILLAGE
650 WHITFORD-MARAETAI ROAD

CO-ORDINATES
GROUND LEVEL

BOREHOLE NO. M6

PROJECT NO. 60834 Date Drilled Logged by J. Ward Checked
_ | UNDRAINED WATER CONTENT
o |&| STRENGTH =

E S | S| Vane readings corrected as per w, o= SPTresults

T DESCRIPTION OF STRATA o (& Ez &

o o | X Shear Vane X—o—| g E (p) pocket

a x |8 O Residual Shear Vane S| penetrometer

° = S © (kPa)
3 & 8 8

‘I.r'\
— MUDSTONE, dark grey/blue, moderately to — —
B highly weathered, very to extremely weak — 180 N
s 10 .
- EOB @ 7.5 m TARGET DEPTH -
[ 3
— 8.0 |
— N=26 —]
55 ]
— 9.0 _
—9.5 —
—10.4 —
L 10.5 —
— 11. —
— 11.5 |
[ 12, ]
: 124 :
— 13. —
[ 13 )

REMARKS:

[AJ Fraser
NY] Thomas
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MACHINE BOREHOLE LOG SHEET 1 OF 4 BOREHOLE NO. M7
PROJECT.AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 04.03.08 Logged by J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o & BS 1377 p f ! = &
a T |w X Shear Vane X— o g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
e = o o o © (kPa)
3 2 &8 & R & 8 8
| [TOPSOIL] SILT, black/brown, friable, dry ~ -
— CLAY, silty, orange/yellow, slightly to moderately! % —
o5/ plastic, very stiff to hard [WAITEMATA GROUP] /|/ 24 ]
[ becomes light grey streaked orange/yellow %y B
[ 1.0 % 90 31 _]
15 . . . ﬁ 31 —
— SILT, clayey, sandy (fine grained), light grey ! I 4 —
B streaked yellow/orange, slightly plastic, ]:3 80 5 B
- very stiff to hard 5 _|
L 20 . _
':-: N=10 |
| (22.9.p9) ikt ]
Y25 :2[::]90 |
| (6.3.08) ; |
Y30 : See 31 -
— SANDSTONE, light grey/yellow streaked orange,): : : : B
[ highly to completely weathered, contains orange |: :: :|90 0
s limonite staining, very weak to extremely weak : 15—
- N=35 —
40 R K -
45 —
- Dl 8 _|
B =280 10
| . 18—
5.0 _
— N=28 |
[ 55 i —
[ 60 P T 7 ]
| becomes slightly purple Do 5 |
— o 1 5
| 7 ]
— 6.5 _
| N=12 ]
[ s o0 _
RE?MCARKS' 1. Drilling method: open barrel to a depth of approximately 5.0 m below existing ground surface.
" 2.Rotary cored (NQ) from 5.0 m to 22.5 m depth.
3. Groundwater level not recorded due to drilling disturbance. _/a"&_ F raser
4. Two standpipe piezometers (25 mm dia. uPVC) installed on 4 March 2008. Upper standpipe, slotted pipe installed \u|»/ h
between depths of 5.0 m and 2.0 m below the existing ground surface. Sli T omas

Bentonite plug installed between depths of 5.5 m and 5.0 m, and between 2.0 m and 1.0 m.

Lower standpipe, slotted pipe installed between depths of 22.5 m and 18.5 m below the existing ground surface.

Bentonite plug installed between depths of 18.5 m and 18.0 m.
5. Lower piezometer dry on 6.3.08. Upper and lower piezometer dry on 2.4.08 and 1.9.08.
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MACHINE BOREHOLE LOG

SHEET 2

oF 4 BOREHOLE NO. M7

PROJECT.AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 04.03.08 Loggedby J. Ward Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o o | X Shear Vane X—o—| g'ﬁ (p) pocket
a x |8 O Residual Shear Vane S| penetrometer
O = (@]
° o 8 8 8 o o o (kPa)
mn — — o~ N < © [s¢)
| SANDSTONE, light grey/yellow streaked orange,|: : : : -
B moderately to highly weathered, contains orange |- :: |90 N
- limonite staining, weak ]
7S 17|
~ 21|80 0
- . 20 —}
B 80 For90mm |
e 5 90 T
[ 90 N _
- e 7
| - 23 _ |
j9'5 For 130 mm_|
Cod oo SRR ]
e becomes weak to moderately strong : ]
10 Tl > _
B f 80 For 110 mm |
— 11 ]
B SANDSTONE, light grey, contains orange N
= limonite staining, slightly weathered, weak to _|
— moderately strong L —
— 11.9 T 95 —]
[ becomes moderately strong _
12 RN >
: .- 90 For90mm:
[ 124 ]
13 i es —
[ 13 — _
= ) -
REMARKS:
LA Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




MACHINE BOREHOLE LOG SHEET 3 OF 4 BOREHOLE NO. M7

PROJECT.AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 04.03.08 Loggedby J. Ward Checked
_ | UNDRAINED  SHEAR WATER CONTENT
o |E| STRENGTH (kPa) %) =
E S | §| Vane readings corrected as per W W W o= SPTresults
= DESCRIPTION OF STRATA o (& BS 1377 P f ! = &
o o | X Shear Vane X—o—| g'ﬁ (p) pocket
a % S| O Residual Shear Vane G | penetrometer
| 8 8 & 8 S § 3 8 (P

fiN
H

SANDSTONE, light grey, contains orange
limonite staining, slightly weathered,
moderately strong

15.
MUDSTONE, light grey slightly blue, —
154 contains orange limonite staining, slightly p—
L ] weathered, weak —
—— 90
[ 15 —

L " '| SANDSTONE, dark grey slightly blue,

— contains orange limonite staining, slightly
weathered, weak to moderately strong Pl

le.E T I 50
- MUDSTONE, light grey slightly blue, For 110 mm
— contains orange limonite staining, slightly
., weathered, weak

90

B - - 90
— SANDSTONE, light grey/yellow slightly Pl
blue, contains orange limonite staining,

— 19.0 moderately weathered, weak to very weak

- oL

REMARKS:

[AJ Fraser
NY] Thomas
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MACHINE BOREHOLE LOG

SHEET 4 OF

PROJECT.AHUAREKATRUST NO 2 LTD.
AHUAREKA VILLAGE

CO-ORDINATES

BOREHOLE NO. M7

GROUND LEVEL
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled Logged by J. Ward Checked
_ | UNDRAINED WATER CONTENT
o |&| STRENGTH =
E S | S| Vane readings corrected as per W o= SPTresults
T DESCRIPTION OF STRATA o (& ! gz &
o o | X Shear Vane X—o—| g E (p) pocket
a x |8 O Residual Shear Vane S| penetrometer
= S © (kPa)
3 & 8 8
[ SANDSTONE, light grey/yellow slightly % _|
— blue, contains orange limonite staining, —
[ o1 moderately weathered, weak to very weak ]
2 : S . _
— SANDSTONE, grey, slightly weathered, .- ]
B moderately strong 7
22 31 0 |
50 —]
- EOB @ 22.5 m TARGET DEPTH For7smm  —]
[ og _
234 ]
—24.0 |
[ 244 —
— 25. —]
— 25.5 _
[ 2. ]
[ 264 ]
— 27. ]
[ 27 —
REMARKS:

[AJ Fraser
NY] Thomas
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MACHINE BOREHOLE LOG SHEET 1 OF 5 BOREHOLE NO. M8

PROJECT AHUAREKATRUST NO 2LTD CO-ORDINATES N
- AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 17.09.09 Loggedby J. Jones Checked
_ | UNDRAINED SHEAR WATER CONTENT
. o |&| STRENGTH (kPa) =
E S | S| Vane readings corrected as per W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 ! = &
o a |w X Shear Vane X—o—| g E (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
e = o o o © (kPa)
8 2 8 8 < 8 8
| [TOPSOIL] SILT, brown, friable, wet ~ -
- CLAY, silty, light grey mottled orange, 100 —
o moderately plastic, very stiff, moist /|/ e ]
| [WAITEMATA GROUP] _|
[ /|//I/ 88 _|
10 /l/ X -
- becomesverysily /I/ N
- - _____ 100 ]
— contains corestones of weak sandstone ﬁ - —
—15 - - - e —]
| SILT, very sandy (fine grained), clayey, light ~ []: 7 i 7
— brown speckled orange and light grey, non to B 0
B slightly plastic, very stiff to hard 5
20 becomes light brown/orange mixed light ~{100 Neos |
- grey, slightly plastic, hard —]
25 SBiE uTP —
- SANDSTONE, Iig_ht grey/light brown/yellow -2 l100 |
— streaked orange, highly weathered, c —
5| contains orange limonite staining, very weak, UTP ]
— closely spaced fractures 13
B 16 ]
35 z
B . " e N = 38 ]
- . S 1100 ]
— contains occasional clay bands, contains L —
40 occasional very closely spaced fractures ]
45| SANDSTONE, light grey/light brown/yellow P UTpP i ]
— streaked orange, highly weathered, S R
B contains orange limonite staining, weak to very For 145 mm_ |
ey weak, closely spaced fractures —
- 2o -
[ 55 : _
6.0 UFP ] -
| 5
B For 130 mm |
[ 65 e —
— contains occasional clay layers s —
— : + :[100 —
RE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 4.5 m below existing ground surface.
2. Rotary cored (NQ) from 4.5 m to 30.0 m depth.
3. Groundwater level not recorded due to drilling disturbance. _@"&_ F raser
4. Two standpipe piezometer (25 mm dia. uPVC) installed on 18 September 2009. Slotted pipe installed Eg Thomas

between depths of 1.0 m and 5.0 m and between 21.0 m and 25.0 m below the existing ground surface.
Bentonite plugs installed between depths of 0.0 m and 1.0 m and between 20.0 m and 21.0 m
5. Upper piezometer dry on 27.9.09.
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MACHINE BOREHOLE LOG SHEET 2 OF BOREHOLE NO. M8
PROJECT AHUAREKATRUST NO 2LTD CO-ORDINATES : N
AHUAREKA VILLAGE GROUND LEVEL
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled Logged by J. Jones Checked
_ | UNDRAINED WATER CONTENT
o |&| STRENGTH =
E Q | 8§ | Vanereadings corrected as per W s SPT results
T DESCRIPTION OF STRATA N 1 ' g o pﬁcket
o a | ¥ — &
a % S| O Residual Shear Vane X ! = § penetrometer
= o 8 o o (kPa)
[ SANDSTONE, light grey/light brown/yellow : -
[ streaked orange, moderately to highly weathered,|: : : *|100 N
= contains orange limonite staining, weak, closely : _
— 75| spaced fractures B~
: For 135 mm —
80 -
- e J
785 . —
— 9.0 I 50 |
B Foro5 mm |
[ g5 |
= 110|100 -
—10.0 —]
4 _|
| (22.909) |
109 I 50 _|
B For 125 mm_|
11 —
— 1 tl100 n
— 11.5 . |
12 —
— SANDSTONE, grey, highly weathered, very = _
— weak, closely spaced fractures For 96 mm |
Y very closely spaced fractures, rough R —
[ undulating fracture surface, infilled with clay|: : : : —
= (124 mto 13.5m) P 100 —
[ 5 _
— 13.% SANDSTONE, dark grey occasionally streaked B —
[ orange, highly weathered, contains minor Fo 130 B
- orange limonite staining, very weak to ornmn
— . | extremely weak -
REMARKS:
LAD\ Fraser
NP1 Thomas
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MACHINE BOREHOLE LOG SHEET 3 OF 5 BOREHOLE NO. M8
PROJECT AHUAREKATRUSTEES LTD CO-ORDINATES E N
PROPOSED DEVELOPMENT GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 17.09.09 Loggedby J. Jones Checked
_ | UnbrAINED SHEAR WATER CONTENT
o |E| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per W W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o a |w X Shear Vane X—o—| g'ﬁ (p) pocket
a & | 8| O Residual Shear Vane S| penetrometer
1"l & 8 8 s e 2 = o °l " )
" | SANDSTONE, grey occasionally streaked E -
B orange, moderately weathered, weak, very i N
= closely to closely spaced fractures, rough Lo _
— 144 undulating fracture surfaces, infilled with clay | :::| & —
T SANDSTONE, grey, moderately to slightly -
| [ weathered, weak to moderately strong, .- l 50 |
— closely to moderately widely spaced fractures Do For 95 mm
153 L -
N 100 _|
o i -
- - =
: L For 45 mm —|
174 i —
- : 21100 N
174 3 —
: 180  ——m————————— e ——————— B :
— becomes dark grey/blue T [
— For 35 mm—]|
[ 185 it —
B R I n
L 19, i —
104 S5 —
— il I 50—
B L For 40 mm_|
— 20. - ;: ]
= MUDSTONE, grey, slightly weathered, weak, —— -
— closely spaced fractures, smooth and rough p— -
| undulating fracture surfaces —1 93 _
— 20.4 — —
[ SANDSTONE, grey, slightly weathered, — -
= weak, closely spaced fractures —
REMARKS:
LA Fraser
NY] Thomas
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MACHINE BOREHOLE LOG

SHEET 4 OF

5

PROJECT. AHUAREKATRUST NO 2 LTD
AHUAREKA VILLAGE

CO-ORDINATES

BOREHOLE NO. M8

650 WHITFORD-MARAETAI ROAD GROUND LEVEL DATM
PROJECTNO. 60834 Date Drilled 18.09.09 Loggedby J. Jones Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |E| STRENGTH (kPa) (%) =

E S | S| Vane readings corrected as per W W W o= SPTresults

T DESCRIPTION OF STRATA o & BS 1377 p f ! o &

8 g |2 X Shear Vane X PY | == (p) pocket

a & | 8] O Residual Shear Vane S| penetrometer

1%l < 8 8 s e 2 = o " ra)

a1 0 [¥e) — — (39 N < © (s
L | SANDSTONE, dark grey, slightly weathered, B |
[ very weak, very closely spaced fractures 90 For50 mm |
[ 214 —
- MUDSTONE, dark grey/blue, slightly weathered| — n
— 220 weak, closely to moderately widely spaced — |90 ]
- fractures — _]
[ 224 — —
| — I 50 —]
B : For 60 mm |
[ 23, — —
[ 234 — —
[ 244 — —]
— SANDSTONE, grey, moderately weathered, -
B very weak to extremely weak, closely spaced For50 mm |
- fractures -
— 24 5 —]
25, —
— 25.5 _|
- I 50 ]
B For70 mm |
[ 2. —
- SANDSTONE, grey, moderately weathered, _|
— weak, closely spaced fractures -
[ .4 SANDSTONE, grey, moderately to highly ]
= weathered, very weak to extremely weak, —
B closely spaced fractures n
. at 26.6 m becomes moderately weathered, I
- weak to very weak B
: For 65 mm—|
[ 27 —

REMARKS:

[AJ Fraser
NY] Thomas
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MACHINE BOREHOLE LOG

SHEET 5 OF

5

BOREHOLE NO. M8

PROJECT AHUAREKATRUST NO 2LTD CO-ORDINATES N
- AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 18.09.09 Loggedby J. Jones Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) =
E S | §| Vane readings corrected as per W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o o | X Shear Vane X—o—| g E (p) pocket
a % S| O Residual Shear Vane G | penetrometer
| s 8 8 8 S 8 8 (kPa)
| SANDSTONE, dark grey, moderately R _|
B weathered, weak to very weak 00 —
— 284 MUDSTONE, dark grey/blue, moderately — - _
B weathered, weak, very closely spaced fractures [—— B
| — For75mm |
— SANDSTONE, dark grey, moderately weathered|: - . : —
290 very weak to extremely weak B -
- becomes slightly weathered, weakto | ::[100 -
[ g moderately strong, closely spaced fractures T
[ 30, _
- EOB @ 30.0 m TARGET DEPTH _|
[ 304 ]
310 ]
[ 31 —
— 32. _|
[ 324 ]
[ 33, ]
[ 33 ]
[ o _
[ 344 ]
REMARKS:

[AJ Fraser
NY] Thomas
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MACHINE BOREHOLE LOG SHEET 1 OF 3 BOREHOLE NO. M9
AHUAREKA TRUST NO 2 LTD CO-ORDINATES E N
PROJECT AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 21.09.09 Loggedby J. Jones Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E Q | 8§ | Vanereadings corrected as per w w W s SPT results
T DESCRIPTION OF STRATA o |& BS 1377 N = &
8 g |2 X Shegr Vane X—o—| == (p) pocket
a & | 8] O Residual Shear Vane S| penetrometer
= o 8 8 8 o 29 o o ° (kPa)
| [PLATFORM FILL] CLAY, silty, brown mottled 100 -
[ orange, moderately plastic, very stiff, contains PYY) n
| occasional gravels, contains occasional - ]
—05[ inclusions of topsoil —
- CLALY, silty, orange mottled light brown/orange, ;1/{ 8 -
B moderately plastic, very stiff, moist N
10| [WAITEMATA GROUP] ﬁ >202 ]
[ ﬁ 100 ]
: 15 ﬁ X . :
- ﬁ s ]
i .
Y ﬁ =
I 1 L N=7 ]
- becomes very silty, slightly sandy % 80 —
B (very fine grained), contains occasional / ]
—25 fine gravels ATy —
30 S, very sandy (fine grained), clayey, brown  [Z[: ] s
— speckled orange and light grey, non to slightly | 474" 7
| plastic, very stiff to hard, contains numerous R s
—35]| fine gravels o B —
— > N=12  —
- SANDSTONE, light grey/light brown/yellow 2| % —
[ streaked orange, completely to highly N
40| Wweathered, contains orange limonite staining, - UTP ]
— very weak to extremely weak, very closely T —
B spaced fractures -1 100 ]
45 UTP —
: 19 :
- 21 ]
B 50 N=40 |
- 2 iog -
[ 55 : _
: 6.0 - - Ll P :
— SANDSTONE, light grey/light brown/yellow 0
B streaked orange, highly weathered, contains 3
= orange limonite staining, very weak, closely 6
—65[ spaced fractures Lol N=29
— .1 i 1100 —
RIE'M\:ARKS: 1. Drilling method: open barrel to a depth of approximately 4.5 m below existing ground surface.
2. Rotary cored (NQ) from 4.5 m to 18.0 m depth.
3. Groundwater level not recorded due to drilling disturbance. _@"&_ F raser
4. Standpipe piezometer (25 mm dia. uPVC) installed on 22 September 2009. Slotted pipe installed Eg Thomas

between depths of 13.0 m and 17.0 m below the existing ground surface. Bentonite plugs installed between

depths of 12.0 m and 13.0 m
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MACHINE BOREHOLE LOG

SHEET 2

OF 3

BOREHOLE NO. M9

PROJECT. AHUAREKATRUST NO 2LTD CO-ORDINATES N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 21.09.09 Loggedby J. Jones Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) (%) =
E S | S| Vane readings corrected as per w W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p f ! = &
o a | X Shear Vane X PY | g E (p) pocket
a x |8 O Residual Shear Vane S| penetrometer
O = (@]
° s 8 8 8 s 2 g g (kPa)
| SANDSTONE, light grey/light brown/yellow —
[ streaked orange, highly weathered, contains - B
[ orange limonite staining, very weak oo ]
mia] e v
— becomes moderately to highly weathered u
| 13 _
— 80 N=24
[ ol 100 _|
55 ]
[ 90| @ @ ————e——e——-— ]
— very closely spaced fracture, very weak o
i -
[ 12 _|
5| MUDSTONE light grey/brown streaked orange, [ — N=20 ]
v completely to highly weathered, extremely weak t—1 . N
| {22.9.p9) p— _
—10.0 — —]
L SANDSTONE, light grey/light brown/yellow ]
— . | streaked orange, highly weathered, contains —
101 orange limonite staining, very weak, closely s |
— to very closely spaced fractures 6
L MUDSTONE light grey/brown streaked orange, | — R
— 1.0 highly weathered, extremely weak to very weak, N=14
| very closely spaced fractures p— _]
n MUDSTONE light grey, highly weathered, very —— > ]
— 119 weak, closely spaced fractures p— —
12 — ]
. J— 20 |
B — H 24
B : 26
12,1 . . |
| SANDSTONE, light grey/light brown/yellow = For 110 mm_|
— streaked orange, highly to completely weathered, |: : : :| 9o —
B contains orange limonite staining, very weak, fris ]
—13.9 contains numerous closely spaced fractures —
[ 134 becomes extremely weak — | . _
i 0 —
[ 16
REMARKS: N=26
[AJ Fraser
NP1 Thomas
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MACHINE BOREHOLE LOG

SHEET 3 OF 3

BOREHOLE NO. M9

PROJECT AHUAREKATRUST NO 2LTD CO-ORDINATES N
- AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECTNO. 60834 Date Drilled 22.09.09 Loggedby J. Jones Checked
_ | UNDRAINED SHEAR WATER CONTENT
o |&| STRENGTH (kPa) =
E S | S| Vane readings corrected as per W W o= SPTresults
T DESCRIPTION OF STRATA o (& BS 1377 p ! = &
o a |w X Shear Vane X—o—| g E (p) pocket
a = |8 O Residual Shear Vane O | penetrometer
O = (@]
| 8 &8 B B 8 2 3 (72
" | MUDSTONE, dark grey/blue, slightly _
B weathered, weak, closely spaced fractures — n
— 143 SANDSTONE, dark grey occasionally streaked |:::: % ]
B orange, slightly weathered, weak, closely spaced |: : : : _
— fractures : —
L 15. - .
— MUDSTONE, dark grey/blue, slightly — -
[ weathered, weak, closely spaced fractures — For 85 mm |
154 SANDSTONE grey, moderately weathered, |
— weak, closely spaced fractures R —
[ R 13 _|
[ 6. |
BT —
| I 50 1
: For 75 mm |
717.(: - ow :
[ 2171100 -
[ 173 —
— 18. | =
— EOB @ 18.0 m TARGET DEPTH For 65 mm—|
[ 185 _|
[ 10, —
[ 104 ]
[ o0, _
[ 20 _
REMARKS:

Fraser
NY] Thomas
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Hand Augered Boreholes

Fraser Thomas Ltd



BOREHOLE AND TEST PIT LOGS SYMBOLS AND TERMS

(Based on New Zealand Geomechanics Society "Guidelines for the Field Description
of Soils and Rock in Engineering Use" November 1988)

SYMBOLS AND ABBREVIATIONS

Wi Field water content
RL Reduced level Wp Plastic limit (%)
EOB  End of borehole W Liquid limit (%)
X Shear vane test result RQD Rock quality designation
UTP  Unable to penetrate SG Specific gravity
® Pocket penetrometer test result % F Percentage fines (<75 micron)
SPT Standard Penetration Test PSD Particle size distribution
N SPT blows per 300mm penetration CONS Consolidation test
35/90 35 blows per 90mm penetration COMP Compaction test
after seating for SPT ucCs Unconfined compressive strength
(s) Inclusive of seating blow count for SPT k Permeability coefficient (m/s)
v Recorded water level LS Linear shrinkage (%)
GWL  Groundwater level oC Organic content (%)
SAMPLE TYPES
Bulk disturbed 1 "Undisturbed" tube
(arrows denote depth interval)
A\ Block
® Small disturbed ! Standard Penetration Test
SOIL STRENGTH
Symbol Description (a) Cohesive Description Undrained Shear Strength (kPa)
\ery soft less than 10
Clay Soft 10to 25
Firm 2510 50
Silt Stiff 50 to 100
Very stiff 100 to 200
sand Hard >200
<1 Aﬂ D
BAA 44 Gravel (b) Non-cohesive Description SPT "N" Value
ODDOQU Very loose 0to4
0o Boulders and Cobbles Loose 41010
~ . . Medium dense 10to 30
~ o~ Organic Material Dense 30 to 50
- Very dense >50
Fill
ROCK STRENGTH
Description Unconfined Compressive
Symbol Description Strength (MPa)
T ) Extremely weak <1
I [ Limestone Very weak 1to5
L Weak 5 t0 20
— Mudstone Moderately strong 20to 50
Strong 50 to 100
e Sandstone \ery strong 100 to 250
L Extremely strong >250
O
D gé)c,@q Conglomerate WEATHERING SPACING OF DISCONTINUITIES
== ; UW unweathered Description Spacing (mm)
%%%:l&g Breccia SW slightly weathered Very widely spaced >2000
oS ZTEX MW moderately weathered Widely spaced 600 to 2000
v Vv Volcanic Rock HW highly weathered Moderately widely spaced 200 to 600
vV V V CW completely weathered Closely spaced 60 to 200
o) s) . Very closely spaced 20 to 60
o © o| Fossiliferous Extremely closely spaced <20
Notes
1. Composite soil types are signified by combined symbols %E Fraser

[NZ] Thomas
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HAND AUGER LOG

SHEET 1

BOREHOLE NO. H1

PROJECT. AHUAREKATRUST NO 2 LTD.

AHUAREKAVILLAGE

CO-ORDINATES
GROUND LEVEL

DATUM

650 WHITFORD-MARAETAI ROAD

PROJECT NO. 60834

Date Drilled

Logged by F. Scheibmair Checked

SHEAR WATER CONTENT

_ o | w _ (kPa) s| TESTING

£ S "-;_“ Vane readings corrected as per W o

= DESCRIPTION OF STRATA o | i P " EEl A

i 2| £ O Roagu Shear v X ————| s

(=) % 5 esldual shear aneo 8 COMMENTS
| [TOPSOIL] SILT, brown, friable, dry - ]
[ CLAY, silty, orange, slightly plastic, very stiff _
05| [WAITEMATAGROUP] __ __ __ __ _ -1 / x -
= becomes slightly to moderately plastic, moist /I//V _
0 becomes streaked white, highly plastic /I//I/ ]
[ SILT, clayey, orange streaked white, moderately _|
— plastic, hard, contains occasional fine gravels of [J. |¥] o —
15| sandstone b 33 ]
= becomes pink |
[ By _
[ 5 becomes pink mottled brown, slightly plastic | Y 31 ]
[ =l |7 _
[ 25 k. 234 ]
I = |F] ]
= becomes orange mottled white b ]
—3.0 234
[ EOB @ 3.0 m TARGET DEPTH _|
Iy _|
} 4.0 ]
" s =
[ 50 ]
[ 55 _
L 60 _
[ 65 —

20

REMARKS: 1. Groundwater not encountered on 15.01.08

[AJ Fraser
NY] Thomas
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HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H2
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 15.01.08 Logged by F. Scheibmair Checked
UNDRAINED  SHEAR WATER CONTENT

_ o | | STRENGTH (kPa) %) <| testnG

£ S "—;_“ Vane readings corrected as per W w W oy

= DESCRIPTION OF STRATA o | i BS 1377 e =

a a | & X Shear Vane X—o—| ==

a % s O Resid(lfl Sheir Vaneo S| coMMENTS
7| CLAV, silty, brown/orange, slightly plastic, A’/I/ _
- very stiff [WAITEMATA GROUP] % a
05 % 31 —
[ 10 % 31 _
15 /% 31 —
20 ’& 231 .
| EOB @ 2.0 m TOO HARD TO AUGER -
[, ]
20 ]
[ 55 ]
L 40 —
L 45 —
[ 5o ]
[ o ]
50 ]
[ 65 ]

REMARKS: 1. Groundwater not encountered on 15.01.08

[AJ Fraser
NY] Thomas
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HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H3
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 15.01.08 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
.| sTrRenGTH (kPa) %) ~

E § "-;_“ Vane readings corrected as per W w W o 'e:, TESTING

= DESCRIPTION OF STRATA o o BS 1377 P f ! = AND

o a % X Shear Vane X—o—| ==

a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| SILT, brown/grey, friable, dry, very stiff _
— [WAITEMATA GROUP] N
[ 05 becomes sandy, speckled orange/white X ]
10 X ]
: 1.5 —
— EOB @ 1.4 m TOO HARD TO AUGER —
50 ]
Py ]
[ 20 ]
[ 55 |
L 40 —
[ 45 —
5o _
Y _
[ 60 _
[ 65 ]

REMARKS: 1. Groundwater not encountered on 15.01.08

[AJ Fraser
NY] Thomas
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HAND AUGER LOG

SHEET 1 OF

1

BOREHOLE NO. H4

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 15.01.08 Loggedby F. Scheibmair  checked
UNDRAINED  SHEAR WATER CONTENT

. o | | STRENGTH (kPa) o [——

£ S "-;_“ Vane readings corrected as per W W o

= DESCRIPTION OF STRATA o | i BS 1377 e =

a a | & X Shear Vane X—o—| ==

a % s O Resid(lfl Sheir Vaneo S| coMMENTS

8 S B § 8 8 8

| [TOPSOIL] SILT, brown, friable, dry ~ ]
[ SILT, clayey, orange, slightly plastic, hard _|
— [WAITEMATA GROUP] -
—0.5 31 |
[ SILT, sandy, light yellow, friable, hard BN n
10 becomesclayey g 31 _
B contains dark brown gravels (medium) ~ [{=[F. ]
— S| -
— 15 ,ﬂ' % F 31 ]
u -|Fy: a
20 1A uTP -
B EOB @ 2.1 m TOO HARD TO AUGER ]
Py ]
[ 20 ]
[ 55 ]
L 40 —
s =
[ 50 ]
Y ]
[ 60 ]
6.5 —

REMARKS: 1. Groundwater not encountered on 15.01.08

[AJ Fraser
NY] Thomas
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HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H5

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 15.01.08 Loggedby F. Scheibmair  checked
UNDRAINED  SHEAR WATER CONTENT
_ o | | STRENGTH (kPa) %) o [——
£ S "-;_“ Vane readings corrected as per W w W o
= DESCRIPTION OF STRATA o | i BS 1377 e =
a a | & X Shear Vane X—o—| ==
a % s O Resid(lfl Sheir Vaneo S| coMMENTS
| [TOPSOIL] SILT, brown, friable, dry ~
[ SILT, clayey, grey/orange, slightly plastic, very
— | Stiff WAITEMATA GROUP] o
—0. V4
= SAND, silty, light grey, friable, hard LN
10 Lk 31
[ 15 . . . _ L 31
= CLAY, silty, orange/light yellow, slightly plastic,
B very stiff to hard ),I”
" ,0|  Decomes grey, slightly to moderately piastic | ? X
g/

- CLAY, orange, highly plastic, contains brown
— 2.5\ gravels (fine) .
B CLAY, silty, grey, highly plastic, very stiff

o
o
x

| SILT, sandy (fine grained), slightly plastic,
— very stiff

-
ol
w
=

— CLAY, silty, grey, highly plastic, very stiff

40| becomesdakorey |

SN

[ury

~
3]

EOB @ 4.4 m TOO HARD TO AUGER

a1
o

g
o

34
&)

T T T T I T T [T T T T T T T T T T T T TTT]
ol
ol

20

REMARKS: 1. Groundwater not encountered on 15.01.08

[AJ Fraser
NY] Thomas
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HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H6
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 16.01.08 Logged by J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
. o | | STRENGTH (kPa) o [——
£ S "-;_“ Vane readings corrected as per W W o
= DESCRIPTION OF STRATA o | i BS 1377 e =
o a | g X Shear Vane e e
a =z | = O Residual Shear Vane X ! ;%
6| o o o O | COMMENTS

[<»]
D

1

[TOPSOIL] SILT, brown/grey, friable, dry

SILT, slightly clayey, brown/yellow, slightly

plastic, dry, hard [WAITEMATA GROUP] A4

—0.5

x

becomes SILT, yellow/grey

— 1.0

\'A
N
[e=]

x

. °| EOB @ 1.4 m TOO HARD TO AUGER

— 4.0

~
3]

a1
o

g
o

34
&)

T T T T I T T [T T T T T T T T T T T T TTT]
ol
ol

20

REMARKS: 1. Groundwater not encountered on 16.01.08

[AJ Fraser
NY] Thomas
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¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H7

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 22.01.08 Logged by J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
_ o | | STRENGTH (kPa) %) o [——
£ S "-;_“ Vane readings corrected as per W w W o
= DESCRIPTION OF STRATA o | i BS 1377 e =
o a % X Shear Vane X—o—| ==
a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| |_[TOPSOIL] SILT, grey/brown, friable, dry = ]
N SILT, slightly clayey, brown/orange, slightly ]
| plastic, hard [WAITEMATAGROUP] ~—__- . -
e becomes SILT, yellow/brown slightly grey d ]
10 20 ]
51 i 20 —~
- | EOB @ 1.4 m TOO HARD TO AUGER ]
50 ]
Py ]
[ 20 ]
[ 55 |
L 40 —
[ 45 —
[ 50 ]
Y _
[ 60 _
[ 65 ]
REMARKS: 1. Groundwater not encountered on 22.01.08
[AJ Fraser
NY] Thomas
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HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H8

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKE VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD ——
PROJECT NO. 60834 Date Drilled 16.01.08 Logged by F. Scheibmair Checked
UNDRAINED  SHEAR WATER CONTENT
| sTrencTH (kPa) (%) =
E § "-;_“ Vane readings corrected as per W w W o ,e_’ TESTING
= DESCRIPTION OF STRATA o | i BS 1377 e =
o a % X Shear Vane X Py | g E
fa) z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| [TOPSOIL] SILT, brown, friable, dry, frequent - ]
— shells, hard N
- CLAY, silty, orange, slightly plastic, hard /|/ _
[ 05N [WAITEMATA GROUP] 31 ]
- SILT, slightly clayey, white/yellow, slightly _|
— plastic, hard N
| 10| CLAY, dark orange/red, slightly plastic, hard - UTP |
— | EOB @ L0m TOO HARD TO AUGER -
[ .5 ]
P ]
[, ]
[ 20 |
[ 55 |
0 .
45 ]
[ 50 ]
| 55 _
[ 60 _
6.5 —
REMARKS: 1. Groundwater not encountered on 16.01.08
LA Fraser
NY] Thomas
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HAND AUGER LOG

SHEET 1 OF

1

BOREHOLE NO. H9

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 16.01.08 Logged by F. Scheibmair Checked
UNDRAINED  SHEAR WATER CONTENT

_ o | | STRENGTH (kPa) %) o [——

£ S "—;_“ Vane readings corrected as per W w W oy

= DESCRIPTION OF STRATA o | i BS 1377 e =

o a % X Shear Vane X—o—| ==

a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
[ | CLAY, silty, yellow/brown, slightly /|/ _
— plastic, hard [WAITEMATA GROUP] ,I//I/ -
: 0.5 - - /I/ P 31 :
| CLAY, silty, orange/yellow, slightly to moderately / |
— plastic, hard /|/ -
10 becomes slightly to moderafely plastic, | /I//I/ I
- veystitt A -
B becomes orange / n
| 15| SILT, clayey, pink, moderately plastic, hard 114 234 |
: .-"f.""'.' :
20| EOB @ 1.8 m TOO HARD TO AUGER —
Py ]
[ 20 ]
[ 55 ]
L 40 —
[ 45 —
[ 50 ]
Y ]
[ 60 ]
6.5 —

20

REMARKS: 1. Groundwater not encountered on 16.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1

OF 1

BOREHOLE NO. H10

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 16.01.08 Logged by F. Scheibmair Checked
UNDRAINED  SHEAR WATER CONTENT

. o | | STRENGTH (kPa) o [——

£ S "-;_“ Vane readings corrected as per W W o

= DESCRIPTION OF STRATA o | i BS 1377 e =

a a | & X Shear Vane X—o—| ==

a % s O Resid(lfl Sheir Vaneo S| coMMENTS

8 § & § 8 8 8

| [TOPSOIL] SILT, brown, friable, dry ~ ]
L SILT, clayey, brown/yellow, slightly plastic, |
— hard [WAITEMATA GROUP] j ]
05 uTP —
[ EOB @ 0.6 m TOO HARD TO AUGER _|
10 ]
[ 5 ]
P ]
Py ]
73.0 :
[ 55 |
— 4.0 —
s =
[ 50 ]
Y _
[ 60 _
6.5 —

REMARKS: 1. Groundwater not encountered on 16.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H11
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 16.01.08 Logged by F. Scheibmair Checked
UNDRAINED  SHEAR WATER CONTENT
_ o | | STRENGTH (kPa) %) =| Tesing
£ S "—;_“ Vane readings corrected as per W w W oy
= DESCRIPTION OF STRATA o | i BS 1377 e =
& a | g X Shear Vane X— o <;t E
a % 5| O Residual Shear Vane S| coMMENTS
| [TOPSOIL] SILT, brown, friable, dry, hard ~ ]
[ SILT, clayey, light brown/yellow, slightly ]
— | plastic, hard [WAITEMATA GROUP] i~ -
— %[ cLaAy, silty, orange/yellow, slightly to moderately ~4°] ]
— plastic, hard % —
10 % 31 ]
B becomes orange streaked white/grey | %l/ ]
[ 15 % 231 —
[ becomes pink streaked white/grey | //l/l//l/ _
20 »’r X _
B EOB @ 2.0 m TOO HARD TO AUGER _
Py ]
a0 .
[ 55 |
} 4.0 ]
[ 45 —
[ 50 ]
Y _
[ 60 _
6.5 —
REMARKS: 1. Groundwater not encountered on 16.01.08
LA Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1

OF 1

BOREHOLE NO. H12

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 17.01.08 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT

. o | | STRENGTH (kPa) =| Tesing

£ S "-;_“ Vane readings corrected as per W W o

= DESCRIPTION OF STRATA o | i BS 1377 e =

o a % X Shear Vane X—o—| ==

a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS

8 § & § 8 8 8

. |_[TOPSOIL] SILT, brown, friable, frequent shells |-~ _
[ SILT, light yellow/grey, friable, hard, dry 7]
| [WAITEMATA GROUP] UTP
B EOB @ 0.4 m TOO HARD TO AUGER ]
[ 10 ]
[ .5 ]
P ]
[, ]
73.0 :
[ 55 |
— 4.0 —
[ 45 —
[ 50 ]
| 55 _
[ 60 _
6.5 —

20

REMARKS: 1. Groundwater not encountered on 17.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1

OF

1

BOREHOLE NO. H13

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 17.01.08 Loggedby J.Ward Checked
UNDRAINED  SHEAR WATER CONTENT

. o | | STRENGTH (kPa) o [——

E QS | £| Vanereadings corrected as per W W g

= DESCRIPTION OF STRATA o | i BS 1377 e =

o a % X Shear Vane X—o—| ==

a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| [TOPSOIL] SILT, brown, friable, dry ~ ]
[ SILT, slightly clayey, yellow/orange, slightly |
o5 plastic, hard, dry [WAITEMATA GROUP] —
10| : X _]
= becomes SILT, sandy, no longer clayey |
[ 15 % —
[ EOB @ 1.6 m TOO HARD TO AUGER ]
P ]
[, ]
[ 20 |
[ 55 |
40 —
45 —
[ 50 ]
| 55 _
[ 60 _
[ 65 —

REMARKS: 1. Groundwater not encountered on 17.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG SHEET 1 BOREHOLE NO. H14
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled Logged by J. Ward Checked
SHEAR WATER CONTENT
_ o | w _ (kPa) s| TESTING
£ S "-;_“ Vane readings corrected as per o
T DESCRIPTION OF STRATA Q| o BS 1377 E&G|  AND
i g | = O Roagu Shear v X ————| E4=
e &1° eoictalshearane_ S| commENnTs
| [TOPSOIL] SILT, brown, friable, dry ~ ]
[ SILT, yellow/grey slightly streaked orange, _|
5| friable, dry [WAITEMATA GROUP] - -
[ becomes sandy (fine grained) o ]
[ 10 :':: X ]
N becomes sfightly clayey 3 .
15 : : X ]
I - X ]
= becomes grey/yellow s _]
: 25 '-.. X :
= 20 CLAY, silty, grey/yellow, slightly plastic, hard " -
RS ZU —
[ becomes orange/yellow streaked light grey ﬁ |
[ 35 ;ﬁ 20 ]
[ EOB @ 3.6 m TOO HARD TO AUGER |
} 4.0 ]
45 —
[ 50 ]
[ 55 _
L 60 _
[ 65 —
REMARKS: 1. Groundwater not encountered on 17.01.08
Fraser
Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1 OF

1

BOREHOLE NO. H15

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD —
PROJECT NO. 60834 Date Drilled 17.01.08 Loggedby F. Scheibmair  checked
UNDRAINED  SHEAR WATER CONTENT

. o | | STRENGTH (kPa) o [——

E QS | £| Vanereadings corrected as per W W g

= DESCRIPTION OF STRATA o | i BS 1377 e =

o a % X Shear Vane X—o—| ==

a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| [TOPSOIL] SILT, brown, friable, dry, hard - ]
[ SILT, clayey, yellow/orange, slightly plastic, _|
—0.5| dry, hard [WAITEMATA GROUP] 31 —
- SILT, sandy (fine grained), yellow, friable, hard _|
B becomes pink mottied white | ]
10 UTP ]
[ EOB @ 1.1 m TOO HARD TO AUGER _|
[ 5 ]
50 ]
Py ]
[ 20 ]
[ 55 ]
40 —
45 —
[ 50 ]
Y ]
[ 60 ]
[ 65 —

REMARKS: 1. Groundwater not encountered on 17.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1 OF 1

PROJECT. AHUAREKATRUST NO 2 LTD.

AHUAREKAVILLAGE

CO-ORDINATES

BOREHOLE NO. H16

GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD ——
PROJECT NO. 60834 Date Drilled 17.01.08 Loggedby F. Scheibmair  checked
UNDRAINED ~ SHEAR WATER CONTENT

. o | u| STRENGTH (kPa) (%) =| TEsTING

£ S "-;_“ Vane readings corrected as per W w W o

= DESCRIPTION OF STRATA o | i BS 1377 e =

& a | g X Shear Vane X— o <;t E

a % 5| O Residual Shear Vane S| coMMENTS
| | _[TOPSOIL] SILT, brown, dry, friable, i ]
[ SILT, clayey, brown, slightly plastic, _|
[ 5| Y. very stff WAITEMATAGROUP] | X -
05 becomes slightly to moderately plastic = ]
L CLAY, silty, orange, moderately to highly plastic, _|
— 10| very stiff /l/i X —
| SILT, clayey, pink/red, slightly plastic, very stiff _|
[ 15 X ]
[ 5| CLAY, sandy (fine grained), silty, brown, E{,{ : X |
B contains frequent dark brown gravels (medium) ﬁ —
[ EOB @ 2.6 m TOO HARD TO AUGER 7
.y .
Iy _|
} 4.0 ]
45 —
[ 50 ]
[ 55 _
L 60 _
[ 65 —

REMARKS: 1. Groundwater not encountered on 17.01.08
LA Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1 OF

BOREHOLE NO. H17

PROJECT. AHUAREKATRUST NO 2 LTD.

AHUAREKA VILLAGE
650 WHITFORD-MARAETAI ROAD

CO-ORDINATES
GROUND LEVEL

PROJECT NO. 60834 Date Drilled F. Scheibmair Checked
UNDRAINED WATER CONTENT

_ o | w| STRENGTH <| TESTING
£ S "-;_“ Vane readings corrected as per W | o

= DESCRIPTION OF STRATA o |5 =3 E
o a | g X Shear Vane e e

a =z | = O Residual Shear Vane X ! = o)

6| O | COMMENTS

o
(Yol

200

o
©

o
(e}

[<»]

SILT, yellow/brown, friable dry, hard
[WAITEMATA GROUP]

becomes sandy (fine grained), yellow/grey

k

SILT, clayey, yellow/grey, slightly plastic,
very stiff

becomes CLAY, silty

X

[ EOB @ 3.0 m TOO HARD TO AUGER

— 4.0

~
3]

a1
o

g
o

34
&)

T T T T I T T [T T T T T T T T T T T T TTT]
ol
ol

20

w
ks

REMARKS: 1. Groundwater not encountered on 17.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H18
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 17.01.08 Loggedby J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT
.| sTrRenGTH (kPa) %) ~

E % "-;_“ Vane readings corrected as per W w W o 'e:, TESTING

= DESCRIPTION OF STRATA o o BS 1377 p f ! = AND

& o % X Shear Vane X— o <;t E

a z |3 O Remd(lfl Sheir Vaneo S| comments
| SILT, brown/yellow, slightly plastic, _]
— dry [WAITEMATA GROUP] a
05 Be?:o_m_es_ygl low/white mixed ar;nﬁe_ - X ]
[ EOB @ 0.7 m TOO HARD TO AUGER _|
1.0 ]
[ 5 ]
50 ]
Py ]
[ 20 ]
[ 55 ]
40 —
[ 45 ]
5o ]
Y ]
[ 60 ]
6.5 —

REMARKS: 1. Groundwater not encountered on 17.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1 OF

1

BOREHOLE NO. H19

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKAVILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD ——
PROJECT NO. 60834 Date Drilled 17.01.08 Logged by F. Scheibmair Checked
UNDRAINED ~ SHEAR WATER CONTENT
. o | u| STRENGTH (kPa) =| Tesing
E QS | £| Vanereadings corrected as per W W g
= DESCRIPTION OF STRATA o | i BS 1377 e =
o a % X Shear Vane X—o—| ==
a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| [TOPSOIL] SILT, brown, friable, dry - ]
[ SILT, clayey, yellow/brown, slightly plastic, _
— 05| very stiff, dry [WAITEMATA GROUP] 231 —
[ 10 _ . X ]
= CLAY, yellow streaked white/grey, highly |
— plastic, moist, very stiff N
15 X ]
= SILT, clayey, orange, slightly to moderately plastic, _
— 20| verystff 31 ]
= becomes pink/white mottled dark brown, ]
— contains medium gravels F N
ol - - ] X _
25 becomes dark pink b _|
[ AL 7 _|
30 - X —
N EOB @ 3.0 m TARGET DEPTH _|
Iy _|
40 —
45 —
[ 50 ]
[ 55 _
L 60 _
[ 65 —
REMARKS: 1. Groundwater not encountered on 17.01.08
LAD\ Fraser
NP1 Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

SHEET 1

BOREHOLE NO. H20

PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES N
AHUAREKA VILLAGE GROUND LEVEL
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled Logged by J. Ward Checked
WATER CONTENT
_ o | w _ <| TESTING
E QS | £| Vanereadings corrected as per g
= DESCRIPTION OF STRATA o | u o
o o S —_—  —— =
a % % O Residual Shear Vane X I = § COMMENTS
|| [TOPSOIL] SILT, grey/brown, friable, dry . ]
05| SILT, orange/grey/yellow, friable, very stiff 0 _|
— | WAITEMATAGROUPT _ _________ .
- becomes clayey, slightly plastic —
1.0 _ _ X —]
= CLAY, silt, yellow/grey, slightly to moderately |
B plastic, very stiff ]
e becomes slightly sandy (fine grained) ~ [atut ]
[ becomes Tight grey streaked yellow, moderately [ ]
20 plastic % —
- | . ____ /V:* N
[ becomes yellow/orange, moderately to highly ﬁ ]
25 plastic, contains fine orange gravels ﬁ X ]
= CLAY, grey streaked orange/pink, moderately to _|
D highly plastic, very stiff, moist —
[ EOB @ 3.0 m TARGET DEPTH |
Iy |
} 4.0 ]
45 —
[ 50 ]
[ 55 .
L 60 .
[ 65 —
REMARKS: 1. Groundwater not encountered on 22.01.08
Fraser
Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H21
PROJECT. AHUAREKA TRUST NO 2 LTD. CO-ORDINATES E N
AHUAREKA VILLAGE GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 22.01.08 Logged by J. Ward Checked
UNDRAINED  SHEAR WATER CONTENT

_ o | | STRENGTH (kPa) %) =| Tesing

£ S "—;_“ Vane readings corrected as per W w W oy

= DESCRIPTION OF STRATA o | i BS 1377 e =

a a | & X Shear Vane X—o—| ==

a % 5| O Residual Shear Vane S| coMMENTS
| [TOPSOIL] SILT, grey, friable, dry - ]
[ SILT, clayey, yellow/orange, slightly plastic, _
— 05| very stiff, dry [WAITEMATA GROUP] . >20 —
B becomes yellow/grey _|
10 20 ]
[ becomes slightly to moderately plastic | ]
[ 0 =
[ cLay, silty, light grey streaked orange/red, slightly [°4" i ]
B to moderately plastic, very stiff % N
20 contains occasional orange fine gravels ﬁ X —
.| Decomes sandy, siightly pink ;r/;r; . =
u nolongersandy 1o .
—3.0 M 20
[ EOB @ 3.0 m TARGET DEPTH |
[ 55 ]
L 40 —
oy .
[ 50 ]
Y ]
[ 60 ]
6.5 —

20

REMARKS: 1. Groundwater not encountered on 22.01.08

[AJ Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG

PROJECT. AHUAREKATRUST NO 2 LTD.

AHUAREKAVILLAGE

CO-ORDINATES
GROUND LEVEL

BOREHOLE NO. H22

650 WHITFORD-MARAETAI ROAD

PROJECT NO. 60834 Logged by J. Ward Checked
WATER CONTENT

_ o | w . <| TESTING

£ S "-;_“ Vane readings corrected as per o

= DESCRIPTION OF STRATA o | u o

i 2| £ ; X——| ==

a z |3 O Residual Shear Vane S| coMMENTS
| [TOPSOIL] SILT, dark grey, friable, dry - ]
[ SILT, clayey, yellow/orange, sightly grey, slightly _
05| plastic, very stiff, dry WAITEMATA GROUP] X ]
[ CLAY, silty, yellow/grey slightly orange, slightly _
—10[ to moderately plastic, very stiff /l//|/ X ]
o ﬁ .
B becomes moderately plastic, moist }ﬁ ]
[ becomes slightly sandy (fine grained), light grey [ +; 7
— 20 streaked yellow/red sl ]
= CLAY, slightly silty, light grey streaked orange, o
[ 55 slightly to moderately plastic, very stiff _ _ _ _ X |
_-_— becomes orange/grey, moderately plastic ]
= CLAY, grey slightly purple, slightly plastic, hard o
—3.0 X
[ EOB @ 3.0 m TARGET DEPTH _|
Iy _|
} 4.0 ]
45 —
[ 50 ]
[ 55 _
L 60 _
[ 65 —

REMARKS: 1. Groundwater not encountered on 22.01.08
Fraser

Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




HAND AUGER LOG SHEET 1 OF 1 BOREHOLE NO. H23

PROJECT. AHUAREKA TRUSTEES LTD. CO-ORDINATES N
PROPOSED DEVELOPMENT GROUND LEVEL DATUM
650 WHITFORD-MARAETAI ROAD
PROJECT NO. 60834 Date Drilled 21.09.09 Logged by J. Ward Checked
UNDRAINED SHEAR WATER CONTENT
_ o | | STRENGTH (kPa) (%) =| TestinG
£ S "—;_“ Vane readings corrected as per W w W oy
= DESCRIPTION OF STRATA o | i BS 1377 e =
o a % X Shear Vane X—o—| ==
a z |3 O Remd(lfl Sheir Vaneo S| coMMENTS
| [TOPSOIL] SILT, black/brown, friable, dry |~| _
— CLAY, silty, yellow/grey streaked red/orange, ’,I/ N
[ 5| slightly to moderately plastic, very stiff, dry /|/ % T
| [WAITEMATA GROUP] /|//|/ _|
10 . /I//l/ X ]
- becomes moist, streaked red/orange/yellow % _|
15 ﬁ X —
o /% -
— EOB @ 2.0 m TARGET DEPTH N
[ 55 |
[ 40 _|
Iy _|
40 —
[ 45 _|
[ 50 ]
[ 55 _
L 60 _
[ 65 —
REMARKS: 1. Groundwater not encountered on 21.09.09
LA Fraser
NY] Thomas

e CONSULTING ENGINEERS

¢ RESOURCE MANAGERS

¢ ENVIRONMENTAL CONSULTANTS
® SURVEYORS & PLANNERS




PROJECT No.:

DYNAMIC CONE PENETROMETER TEST
TEST METHOD : NZS 4402 : 1988, TEST 6.5.2.
PROJECT NAME:

AHUAREKA TRUST NO 2 LTD.
AHUAREKA VILLAGE

650 WHITFORD — MARAETAI ROAD
60834

Sheet1 Of 2

Date tested:
15.01.08 16.01.08

17.01.08 22.01.08

Tested by:

Checked by:

J. Ward & F. Scheibmair

TABLE OF BLOWS PER PENETRATION INCREMENT
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PROJECT No.:

DYNAMIC CONE PENETROMETER TEST
TEST METHOD : NZS 4402 : 1988, TEST 6.5.2.
PROJECT NAME:

AHUAREKA TRUST NO 2 LTD
AHUAREKA VILLAGE

650 WHITFORD — MARAETAI ROAD
60834

Sheet2 Of 2

Date tested:
15.01.08 16.01.08

17.01.08 22.01.08

Tested by:

Checked by:

J. Ward & F. Scheibmair

TABLE OF BLOWS PER PENETRATION INCREMENT
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Appendix B

Recommended Fill Specification

Fraser Thomas Ltd



RECOMMENDED

FILL SPECIFICATION

The proposed fill materials should be brought to an appropriate water content prior to
compaction by either wetting or drying as is necessary, and be spread uniformly in
layers of not greater than 150 mm loose thickness, unless the Contractor can
demonstrate to the Engineer that compaction to the required standards is achieved
with layers of greater thickness. Compacted fill which does not meet the specified
requirements shall be excavated, disced and dried or moistened as may be necessary
prior to recompaction. Any fill surface which has been steel wheel rolled at the
completion of a day’s work must be scarified and brought to the appropriate water
content prior to continuing filling operations.

Compaction must be carried out using approved equipment. Equipment used in the
transportation and spreading of fill will not be permitted as compaction equipment.
Compaction plant shall cover the entire area of each layer of fill and give each layer a
uniform degree of compactive effort to the procedures agreed with the Engineer and
as set out in the contract documents.

COMPACTION STANDARDS
@) General

Optimum water content, optimum density, field water content and density will
be determined by the methods of NZS 4402:1986 and BS 1377:1975, where
these are appropriate.

(ii)  Engineered Fill

Fill shall be broken up and placed in uniform layers not greater than 150 mm
loose thickness. Compaction on each layer of fill materials so placed shall be
sufficient to obtain the following minimum standards:

(a) Air Voids Percentage (As defined in NZS 4402:1986)

An average value of not more than 10% and any one test site value of
not more than 12%.

The air voids value at any one test site shall be taken as the mean of the
results of a minimum of two individual tests made within an area of
0.5 m” that has been carefully trimmed to below the compacted surface.

The average value of the air voids shall be taken as the mean of any ten
consecutive test site values. If less than ten test sites have been tested,
the average air voids value should be taken as the mean of the test site
values obtained up to that time.



(b) Undrained Shear Strength (As measured by hand held field vane)

An average value of not less than 120 kPa and any one test site value of
not less than 100 kPa.

The test site value of undrained shear strength shall be taken as the
mean of six field measurements made within an area of 0.5 m” at a
single test site and two laboratory measurements, one on each of two
“undisturbed” test samples taken from the test site. If no “undisturbed”
test samples are taken, the test site value of undrained shear strength
shall be taken as the mean of six field measurements.

The average value of the undrained shear strength shall be taken as the
mean of ten consecutive test site values. If less than ten test sites have
been tested, the average air voids value should be taken as the mean of
the test site values obtained up to that time.

In addition to the above criteria, if the variation of the strength values

in any one fill area are, in the judgement of the controlling engineer,

sufficiently large so as to bring into question the uniformity of the fill

materials as placed, the engineer shall reject the fill so affected.
TESTING

@) General

Testing shall be carried out by the Engineer’s Representative as and where
required by the Engineer.

(ii) Test Results
Interim IANZ accredited compaction control test results shall be made

available to the Engineer and his designated representative, the Contractor and
the Local Authority's representative immediately the results come to hand.
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data obtained at the test locations. Such an assessment will not identify
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The soil descriptions on this drawing have been simplified for this
presentation. For detailed descriptions refer to the logs of the boreholes
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survey, undertaken by Fraser Thomas Ltd on 15 January 2008.
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1. The subsurface conditions as shown on these drawings have been
determined only at the locations and within the depths of the various
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2. The subsurface conditions have been projected between the boreholes and
represent a rational assessment based on all available data.

3. In making any assessment of subsurface conditions from small diameter
boreholes it should be noted that such an assessment is based upon
data obtained at the test locations. Such an assessment will not identify
any variation that may exist away from these locations.

4. No guarantee can be given as to the validity of, and the nature and
continuity of the various subsurface features shown.

5. The soil descriptions on this drawing have been simplified for this
presentation. For detailed descriptions refer to the logs of the boreholes
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NZGD various nearby borehole logs
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SOURCE: NZGD
SOURCE: NZGD
Borehole ID. HA01
- . sheet; 10f1
-
Englneerlng Log Hand Auger project no. AKLGE222037
client: Ignite Partners Ltd. date started: 05 Dec 2018
principal: date completed: 05 Dec 2018
project:  Beachlands School logged by: AC/WW
location: Refer to Site Plan checked by: JCF
position: E: 1778175; N: 5916104 (NZGD2000 ) surface elevation: Not Specified angle from horizontal: 90°
drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.: 1466
drilling information material substance
5 > | 5 material description ~Z | vane structure and
- 3 samples & SRR oc | B8 | shear additional observations
35| 3 fieldtests | —~ | £ | o | &5 SOIL TYPE: plasticity or particle characteristic, 58| 235 |®oa™
£5| § B E £ § 22 colour, secondary and minor components % T ;% (kPa)
E3| .| % HEIEIED £8| 88 |z25%8
T TOPSOIL: Clayey SILT: low plasticity, dark brown, M | vst | TTTTTTorsolL ]
11 K with trace fine grained sand, with trace rootlets. [T
L ML Clayey SILT: low plasticity, orange brown, with I'1'1'l'| PUKETOA FORMATION SOIL 1
11 g trace black inclusions (<5mm), sensitive. o e | E
1] | 1] |VS131/27kPa _
[ 1 [N 1
[ | (RN ]
} } } ﬁ ‘P} VS 167/67 kPa ]
1.0 7 -
11 7 CL Silty CLAY: low plasticity, orange brown mottled (RN J
1] %% grey pale brown, moderately sensitive. [re) J
1] | 1] |VS187kPa J
1 éé 1.3 m: becoming pale brown streaked orange and RN ,
oy v arey N B
I gé 1 s a7 ]
I // [N ]
N
2 [N 20 74’% — &l ld -
E 1] ’g” ML Clayey SILT: low plasticity, pale grey mottled ||| |VS182/48kPa ]
H 1 ”/’ orange red a_nd brown, with m\norﬁnetocogrse RN i
= N ”e’ grained pumiceous sand, moderately sensitive. RN ]
7
v
z } } } éégé GTTD} } VS 109/ 40 kPa ]
3 /’ 7| J
Je! [ 7 (RN J
3 I ?ggé ey ]
2 N i 11| |Vs147/53kPa ]
2 N 30 % Cl Silty CLAY: medium plasticity, pale grey streaked 1 -
£ ) // orange red and brown, with trace fine grained ,
2 LI // pumiceous sand, moderately sensitive. 3‘?<‘P I ]
4 [N // 3.2 m: becoming pale grey mottied black-brown I VS 100/ 43 kPa ,
g N %7 i ]
g [N ?? OH | ORGANIC CLAY: medium plasticity, black, with Mto W| RN |
o [N / / organic odour. blal ]
g o éé 1171 | vs 148153 kPa 1
gl v J
3 =% / / (RN
z 2 ,
gl |11 7% 1L
z = 4.0 1
g H } g éé SWH VS 100/ 33 kPa i
<]
2 J
& [ / % (RN J
g N 1 R ]
:o: ] éé || ]| |VS108/32kPa -
[ 27 RN 1
g
: I 27 I 1
4 J
3 o %% 1% | vs 187 kPa ]
H Ll W7 %, L1
@ 11 : Hand Auger HAO1 terminated at 5.0 m (RN J
4 1 Target depth RN ,
g ]
g [ [N
< [ (RN 1
o [ [N N
2 [ (RN ]
5 [l RN 1
[ (RN J
Ll Ll
method - support samples & field tests classification symbol & consistency / relative density
AD " auger drilling” M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing® C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classffication System F firm
W washbore penetration ss split spoon sample st stiff
HA  hand auger RS resistance U##  undisturbed sample ##mm diameter moisture Vst very stiff
anging to HP hand penetrometer (kPa) D d H hard
—ter refusal N standard penetration test (SPT) M moist Fb friable
. N SPT - sample recovered W wet VL very loose
. /b\‘:) ls_?own by suffix v Iggg:g;:(;rom No SPT with solid cone S saturated L loose
E'g' blank bit b ater inflow Vs vane shear; peak/remouded (kPa) mp F!,i?fﬁ!'n”ﬁ“ MD medium dense
i R refusal D dense
HA_TT93817 HA_89709 7o < wecor cutton BB oo bounding vo o dense
HA_TT127451 HA_116789




SOURCE: NZGD SOURCE: NZGD

DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.: DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.:
HA 01 HA 02
SHEET 1 OF 1 SHEET 1 OF 1
PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED
ADDRESS: 17a Bell Road, Beachlands SG CT IH ADDRESS: 17a Bell Road, Beachlands SG CT IH
BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266 BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266
" SHEAR " SHEAR
DEPTH Sstrt:l?:TL?rtg /(::IZZIP’MC:\IJ%J;{J % % % STRENGTH = % SCALA BLOWS DEPTH Sstrt:l?:?L?rtg /(::IZZIP’MC:\IJ%J;{J % % 5 STRENGTH = % SCALA BLOWS
(m) SOIL DESCRIPTION plasticity, moisture content, g ok («Pa) 3 G (PER 50 mm) m SOIL DESCRIPTION plasticity, moisture content, g ok (kPa) 3 5 (PER 50 mm)
o other comments o % = O;esld;a\ ;P;ak é i . . ol other comments w % = O;esm;a\ ;P;ak é i . .
TOPSOIL TOPSOIL
[ Very stiff, yellow, SILT, dry, friable, trace topsoil intrusion [ Very stiff, pale grey brown, trace orange, SILT, moist, friable
(Puketoka Formation) (Puketoka Formation)
yellow trace pale grey Unable To ~ non friable, pale grey brown » 27
r Penetrate r
pale grey and orange, moist, non friable
1 Peak Exceeded - 1 Peak Exceeded -
[ pale grey streaked orange trace white P, [
brown grey and black
occasional brown streaks
light pinkish brown, trace pumice speckles d 29 Peak Exceeded -
[ [ Very stiff, brown grey and black, trace pink, clayey SILT, trace peat
(Puketoka Formation)
2 some speckles of black, trace peat o 23 2 Peak Exceeded -
P > p l End of Hand Auger (Target Depth Achieved) :
&
[ white trace orange, trace brown, slightly pumiceous, trace sand = [ o::
very moist, trace to some pumice nodules, occasional small pockets x
r of orange sand r ‘)
hd 3.3 i
black, brown, orange and white, peaty > X)
[ white, trace orange [ !
—3 L —3 ‘"'\
3.2 S
End of Hand Auger (Target Depth Achieved) x o’.
> ¢
: EOH@330m
»
..
r *
?
i
— 4 .0
%
Y
EOH @4.20m
NOTES: NOTES:

No groundwater encountered during drilling No groundwater encountered during drilling

CIVIL, STRUCTURAL,

ENGINEERING DESIGN CONSULTANTS LTD ENVIRONVENTAL GEOTEGHNICAL AND

FIRE ENGINEERS

CIVIL, STRUCTURAL,

ENGINEERING DESIGN CONSULTANTS LTD ENVIRONVENTAL GEOTECHNICAL AND

FIRE ENGINEERS

1st FLOOR, UNIT 1, 100 BUSH ROAD,
t“ w w.edé:.co.nz ALBANY, AUCKLAND
eam@edc.co.nz PO BOX 118 ALBANY, AUCKLAND 0755

1st FLOOR, UNIT 1, 100 BUSH ROAD,
t“ w w.edé:.co.nz ALBANY, AUCKLAND
eam@edc.co.nz PO BOX 118 ALBANY, AUCKLAND 0755

PH (09) 451 9044 1st FLOOR, UNIT 1, 100 BUSH ROAD,
FAX (09) 415 1280 ALBANY, AUCKLAND

PH (09) 451 9044 1st FLOOR, UNIT 1, 100 BUSH ROAD,

PH (09) 451 9044 FAX (09) 415 1280 ALBANY, AUCKLAND

PH (09) 451 9044

Produced With GEROC Core-GS
Produced With GEROC Core-GS
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SOURCE: NZGD SOURCE: NZGD
DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.: DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.:
HA 03 HA 04
SHEET 1 OF 1 SHEET 1 OF 1
PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED
ADDRESS: 17a Bell Road, Beachlands SG CT IH ADDRESS: 17a Bell Road, Beachlands SG CT IH
BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266 BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266
" SHEAR " SHEAR
DEPTH j:;i?ﬁ:g/(::igzlﬁy MCXL%JFri 2|2 | STRENGTH | E SCALA BLOWS pEPTH Ss‘:;i?g:g/(:‘?ir"‘??”"'c:%ﬁ 2 2 fi| STRENSTH | E SCALA BLOWS
! } . =} 2F ! ) , =} 2F
(m) SOIL DESCRIPTION plasticity, moisture content, g ok («Pa) 3 G (PER 50 mm) m SOIL DESCRIPTION plasticity, moisture content, g ok (kPa) 3 5 (PER 50 mm)
o other comments o % = O;esld;a\ ;P;ak é i . . ol other comments w % = O;esm;a\ ;P;ak é i . .
TOPSOIL TOPSOIL
Very stiff, pale grey and orange, SILT, friable, maist - - - -
i (Puketoka Formation) i Very stiff, pale grey brown, SILT, slightly moist, friable
(Puketoka Formation)
non friable Unable To ~ pale grey orange, non friable ° 4.1
r Penetrate r
[ friable, pale grey streaked orange [
— 1 — 1 - - - L4
Peak Exceeded - slightly friable in places 22
trace brown grey, non friable
- [ ] L ]
Very stiff, brown grey and black, clayey SILT, trace peat 1.6 21
(Puketoka Formation) occasional thin (approximately 20mm layers) of black
[ white trace orange [ brown light grey and orange, trace white = .
trace peat P,
— 2 i - { — 2 L d
slightly peaty, brown black trace pink 24 white trace and orange 24
[ Stiff, black, clayey PEAT [ End of Hand Auger (Target Depth Achieved) ‘
(Puketoka Formation) >
[ white trace black and brown [ 0‘
'Medium dense', brow grey, silty SAND, moist Peak Exceeded - \x
r (Puketoka Formation) r H
moist to very maist, slighly pumiceous \x
L End of Hand Auger (Target Depth Achieved) (I L <
H b
—3 (! —3 i
' 8,
L t r 2
Q‘ LY
L * EOH@335m
* %
L .
.~
»
L)
g i
.
L o
i
r [3
?
EOH @ 4.50 m
[2] [2]
Q Q
'g NOTES: 'g NOTES:
©Q|No groundwater encountered during drilling ©Q|No groundwater encountered during drilling
8 8 Peat noted on Scala Penetrometer
w w
9 CIVIL, STRUCTURAL, 9 CIVIL, STRUCTURAL,
£ ENGINEERING DESIGN CONSULTANTS LTD  Guioweria seorccrmca o £ ENGINEERING DESIGN CONSULTANTS LTD  Guioweria seorccmca o
o o
] 3
S 1st FLOOR, UNIT 1, 100 BUSH ROAD. S 1st FLOOR, UNIT 1, 100 BUSH ROAD.
3 www.edc.co.nz : : PH (09) 4519044 | 1st FLOOR, UNIT 1, 100 BUSH ROAD, 3 www.edc.co.nz : : PH (09) 4519044 | 1st FLOOR, UNIT 1, 100 BUSH ROAD,
E team@edc.co.nz /SI(_)BQ(')\‘IH/Tg%IémQ. AUCKLAND 0755 FAX (09) 415 1280 | ALBANY, AUCKLAND PH (09) 451 9044 E team@edc.co.nz /SI(_)BQ(')\‘IH/Tg%IémQ. AUCKLAND 0755 FAX (09) 415 1280 | ALBANY, AUCKLAND PH (09) 451 9044
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SOURCE: NZGD SOURCE: NZGD
DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.: DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.:
HA 05 HA 06
SHEET 1 OF 1 SHEET 1 OF 1
PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED
ADDRESS: 17a Bell Road, Beachlands SG CT IH ADDRESS: 17a Bell Road, Beachlands SG CT IH
BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266 BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266
DEPTH Strength/density, colour, % % x STSR"&A;.H E DEPTH Strength/density, colour, % % x STSR"&A;.H E
structure, minor, MAJOR, sSu == SCALA BLOWS structure, minor, MAJOR, sSu == SCALA BLOWS
m SOIL DESCRIPTION plasticity, moisture content, g g '<_( Or d(k:’a).P . 3 5; (PER 50 mm) (m SOIL DESCRIPTION plasticity, moisture content, g g '<_( Or d(k:’a).P . 3 5; (PER 50 mm)
] esidual eal z w esidual eal z
oL other comments 415 = o8 88 & . R . oL other comments 415 = e s 88 & . R .
TOPSOIL TOPSOIL and hardfill %
I
E E TOPSOIL
Very stiff, yellowish arange brown, SILT, trace sand, friable, dry [ " e
(Puketoka Formation) B
[ tree rootlet (approximately 6mm diameter) [ Very stiff, yellow brown orange, SILT, maist, friable
Unable To (Puketoka Formation) L4 32
r Penetrate - r
[ pale grey orange, non friable, moist [
pale grey orange, trace brown, moist
1 slightly friable Unable To - 1 Peak Exceeded -
Penetrate
pale grey white, non friable
Peak Exceeded - Peak Exceeded -
[ [ pale grey trace orange trace white
[ white, pumiceous, slightly friable [
2 light brown grey, speckles of black 9 25 2 * 21
[ [ End of Hand Auger (Target Depth Achieved) x
white trace orange, moist, non friable \\
occasional orange speckles, pumiceous " i 35 ".
friable I
»
~ ~ i
[
—3 slightly sandy e ° 04 3 i
End of Hand Auger (Target Depth Achieved) t i
L r N,
A e
‘.. x’
L «x r .
»
. s . b4
t i
: EOH@3.70m
L t,
s,
— »
1
L *
\7
EOH @4.30m
[2] [2]
Q Q
'g NOTES: 'g NOTES:
©Q|No groundwater encountered during drilling ©Q|No groundwater encountered during drilling
8 No peat on Scala Penetrometer 8
& &
= CIVIL, STRUCTURAL, z CIVIL, STRUCTURAL,
£ ENGINEERING DESIGN CONSULTANTS LTD  Guioweria seorccrmca o £ ENGINEERING DESIGN CONSULTANTS LTD  Guioweria seorccmca o
- -
2 2
S 1st FLOOR, UNIT 1, 100 BUSH ROAD. S 1st FLOOR, UNIT 1, 100 BUSH ROAD,
3 www.edc.co.nz . . PH (09) 451 9044 | 1st FLOOR, UNIT 1, 100 BUSH ROAD, 3 www.edc.co.nz : : PH (09) 451 9044 | 1st FLOOR, UNIT 1, 100 BUSH ROAD,
B team@edc.co.nz A N AUCKLAND 0755 Y (0)9) 4151280 | ALBANY, AUCKLAND PH (09) 451 9044 B team@edc.co.nz A N AUCKLAND 0755 P (0)9) 4151280 | ALBANY, AUCKLAND PH (09) 451 9044
o N o N
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SOURCE: NZGD SOURCE: NZGD
DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.: DRILLED: 08/12/2017  FILE: 47931 HAND AUGER NO.:
HA 07 HA 08
SHEET 1 OF 1 SHEET 1 OF 1
PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED PROJECT: ECE Development CLIENT: Signature Building Ltd - AKL LOGGED PROCESSED | CHECKED
ADDRESS: 17a Bell Road, Beachlands SG CT IH ADDRESS: 17a Bell Road, Beachlands SG CT IH
BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266 BH LOCATION: COORDS: RL GROUND: SHEAR VANE ID#: 266
" SHEAR " SHEAR
DEPTH j:;i?ﬁ:g/(::igzlﬁy ’I\AC:L%JFri 2|2 | STRENGTH | E SCALA BLOWS pEPTH jﬁ;i?ggg/(:‘?igzlﬁy”"'c:%ﬁ 2 2 fi| STRENSTH | E SCALA BLOWS
! } . =} 2F ! ) , =} 2F
(m) SOIL DESCRIPTION plasticity, moisture content, g ok («Pa) 3 G (PER 50 mm) m SOIL DESCRIPTION plasticity, moisture content, g ok (kPa) 3 5 (PER 50 mm)
other comments w X = | OResidual  @Peak & other comments w X = | OResidual  @Peak &
GL o 2 88 8 ® o e o GL o s 3 8 8 ® - o o
TOPSOIL TOPSOIL, gravely
[ [ FILL, hardfill gravel with silt, friable on auger
Very stiff, pale grey white, SILT, friable, dry e
r (Puketoka Formation) S r
tree rooflet (approximately 5mm diameter) ° 7.0 Very stiff, pale grey trace orange, SILT, slightly moist, non friable Unable To R
r r (Puketoka Formation) Penetrate
non friable, moist, pale grey trace orange slightly friable, pale grey brown streaked orange
pale grey light brown
1 » 3.8 1 Peak Exceeded -
End of Hand Auger (Target Depth Achieved) EOH@ 1.10m End of Hand Auger (Target Depth Achieved) EOH@ 1.10m
[2] [2]
Q Q
'g NOTES: 'g NOTES:
8 No groundwater encountered during drilling 8 No groundwater encountered during drilling
4 4
& &
= CIVIL, STRUCTURAL, = CIVIL, STRUCTURAL,
£ ENGINEERING DESIGN CONSULTANTS LTD  Guioweria seorccrmca o £ ENGINEERING DESIGN CONSULTANTS LTD  Guioweria seorccmca o
o o
] 3
S 1st FLOOR, UNIT 1, 100 BUSH ROAD. S 1st FLOOR, UNIT 1, 100 BUSH ROAD.
3 www.edc.co.nz : : PH (09) 4519044 | 1st FLOOR, UNIT 1, 100 BUSH ROAD, 3 www.edc.co.nz : : PH (09) 4519044 | 1st FLOOR, UNIT 1, 100 BUSH ROAD,
E team@edc.co.nz /SI(_)BQ(')\‘IH/Tg%IémQ. AUCKLAND 0755 FAX (09) 415 1280 | ALBANY, AUCKLAND PH (09) 451 9044 E team@edc.co.nz /SI(_)BQ(')\‘IH/Tg%IémQ. AUCKLAND 0755 FAX (09) 415 1280 | ALBANY, AUCKLAND PH (09) 451 9044
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SOURCE: NZGD SOURCE: NZGD

BH_TT71997 BH_TT71997




SOURCE: NZGD

SOURCE: NZGD

BH_TT71997 BH_TT71260 BH_68917




SOURCE: NZGD SOURCE: NZGD

BH_TT71260 BH_68917 BH_TT71260 BH_68917




SOURCE: NZGD SOURCE: NZGD

BH_TT71260 BH_68917 BH_TT71260 BH_68917




BH_TT71260

SOURCE: NZGD

BH_68917

TypeofRig: , . Trackmounted..........
ShearVaneNo: . NA...............
Logged by: SB.... Checkedby: .....

Shear Vane Callb Factor:
Dato of last calibration:

SOURCE: NZGD
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SOURCE: NZGD

BH_TT71261
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