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Attn:  Steven Green — Design Management Consultants Ltd

Dear Sir,

Re: Geotechnical Completion Report - Soils and Earth Fill Report,
Frontier Developments Residential Subdivision
Stage 1 - Lots 2 to 41
Pirongia Road, Hamilton

Please find enclosed four copies of our Soils Investigation and Geotechnical Completion Report
for the above-referenced project.

The results of our studies indicate that the site is suitable for use as a residential subdivision. A
test hole has been drilled within each of the lots so as to provide a guide to the soil conditions
present. The results of these tests indicate that standard foundations are to be used for Lot Nos.
3 to 41 as detailed in the attached report.

At the time of building site preparation work, where site soils are found to be different from those
shown on the attached Bore Hole Logs, which could arise following wet weather conditions, we
should inspect the site excavations to advise on the extent of remedial work required.

Yours faithfully

Mark T Mitchell Ltd

B, ey \M\;‘gc(f\w

Mark T Mitchell
Director

Director: Mark T Mitchell BE MS (Purdue) MIPENZ MASCE CPEng IntPE(NZ) Member ACENZ
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GEOTECHNICAL SUBDIVISION COMPLETION REPORT
(INSPECTING ENGINEERS REPORT)
FRONTIER DEVELOPMENTS SUBDIVISION — STAGE 1
Lots 2 to 41
PIRONGIA ROAD, HAMILTON

1. Introduction

This report combines the Soils Investigation Report and the Subdivision Completion Report (or
the Inspecting Engineer's Report) for Frontier Developments Residential Subdivision Stage 1,
which is located off Pirongia Road, Te Awamutu. This stage of the development comprises
Lots 2 to 41, the locations of which are shown on the attached Site Plan, Drawing No. 16234-
01. The development is being undertaken by Frontier Developments Ltd, with the land
surveying and engineering design carried out by Design Management Consultants.

The topography of the majority of Stage 1 of the subdivision consists of an elevated, low hill
area. But to the north-east, Lot 2 is within a low lying area.

The purpose of the Soils Investigation was to determine the subsurface conditions within the
specified lots and to evaluate what special conditions, if any, would be required for the
foundation support of residential dwellings to be constructed on the site. This Geotechnical
Completion Report also details the extent of filling and other activities that have taken place
during the site development and outlines limitations of earth filling that has been placed during
the subdivision development.

2. Field Investigations and Site Testing

2.1 Soil testing

The soil conditions within the Stage 1 subdivision areas were investigated following completion
of the site earthworks, which consisted of cut and fill land re-contouring. These earthworks
were carried out between last autumn and the current construction seasons and included
excavations of up to 4 metres in depth within elevated regions and filling of up to about 2 metres
in lower areas. The Filling was placed and compacted within localised areas to produce near-
level building sections.

The earthworks for Road 1 has also received compacted filling, up to about 8 metres in depth in
parts in order to attain an appropriate road gradient.

ﬁ Mark T Mitchell Lid - Consulting Geotechnical Engineers 1
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The Filling that has been placed within this Stage 1 Development has been inspected and
tested under the direction of Geocon Geotechnical Ltd and Mark T Mitchell Ltd geotechnical
staff. On-site testing included nuclear density (NDM) testing, in-situ shear vane and Scala
Penetrometer probe testing. Laboratory testing including soil compaction, water content and
shear vane testing. The testing criteria adopted were in general accordance with NZS
4431:1989 “Code of Practice for Earthfill for Residential Development”.

The soil conditions within the Stage 1 project site were investigated by drilling forty hand auger
test borings, together with Scala Penetrometer probe and in-situ shear vane tests at the centre
point of each lot, as shown on the attached Site Plan. The designated bore hole number
corresponds to the relevant Lot number, with Bore Hole Logs and associated test results
presented on Figs. A-1 to A-20.

The purpose of the bore holes and associated testing was to provide guidance as to the
general consistency, relative density and shear strength of soils located within the building site
areas. This testing was also to determine general requirements for foundation construction for
residential dwellings.

It should be noted that the Topsoil depths encountered within each of the bore holes are likely
to vary across the general lot areas.

2.2 Soil Descriptions

2.2.1 Elevated Areas (Lots 310 41)

The near-surface soil conditions consist of 200 to 500mm of re-spread Topsoil over natural soils
or shallow, Engineer-certified Fill to variable depths. The Fill composition is a mixture of light to
dark brown, compacted, Clays, Silts and Sands. The natural soils and naturally occurring soils
below the Filling consist of stiff to very stiff, Silts and Clays which continue to at least the base of
the 2 metre deep bore holes.

The original soils have developed by the progressive weathering of volcanic ash (tephra)
erupted about 60,000 to 350,000 years B.P. and described generally as the Hamilton Ash
Formation. The ash layers are a few metres thick and are representative of a sequence of
volcanic ash deposits weathered to Clay and Silt soils. Some of these ash soils were
excavated during earthworks and provided the bulk material for the filling operations.

Peat soils have been encountered at in excess of 20 metres depth during well drilling below the
volcanic ash soils. These Peat soils were found at a level that corresponds with Peat soils on
the low lying area near the Sediment Retention Pond. This implies that compressed Peat may
underlie some of the elevated area of the site but at a depth that will not affect the residential
dwelling sites.

The Walton Subgroup soils are present below the upper layers, consisting of two geological
units referred to as the Karapiro and Puketoka formations. However these soils are not likely to
be exposed during house foundation excavations.

e
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2.2.2 Low Lying Area (Lot 2)

Lot 2 is located within a low lying area of Stage 1. The near-surface soil conditions
encountered within Bore Hole No. 2 consist of 300mm of re-spread Topsoil overlying Engineer-
certified Fill to about 0.9 metres depth. The Fill composition is a mixture of compacted light to
dark brown, Clays, Silts and Sands.

The naturally occurring soils below the Filling consist of stiff to very stiff Silts overlying loose to
medium dense silty, fine to medium Sand which continues to at least the base of the 2.2 metre
deep bore hole.

The natural Silts and Sands are categorized as Recent Alluvium which comprises soft Silts
and Sands, deposited within the last 10,000 years by local streams and rivers. These soils
typically exhibit low strengths which are typical of young sediments and represent relatively
low energy depositional environments.

3. Engineer-Certified Fill - Lot Nos. 3, 7, 13 to 17, 21 to 23, 27 to 31, 40 and 41

3.1 Fill Areas and Depths

Earth filling has been place within all, or part of the following lots so as to form near-level
building site areas:

Approximate Fill Depth Lot Numbers

Less than 0.5 metres 7,17,21, 22,27, 28 and 31
Between 0.5 and 1.0 metres 3,13, 16, 29, 30, 40
Between 1.0 and 2.0 metres 14, 15, 23, 41

Note that the filling will typically cover only a portion of the lots concerned.

Also noted, that within Lot 23 some of the filling was required to backfill an area where rubbish
from a former farm rubbish hole had been removed.

3.2 Fill Description

The Engineer-certified Fill was placed and compacted between March and November 2019 by
C & R Developments Ltd, with periodic field and laboratory testing carried out by Geocon
Geotechnical Ltd and Mark T Mitchell Lid, to ensure that the filling was constructed to the
requirements of New Zealand Standard NZS 4404:2010, Land Development and Subdivision
Infrastructure. Compaction of these soils was carried out using a combination of 12 and 24
tonne sheep-foot/wedge-foot and flat-drum rollers and loaded HM300 and HM400 articulated
dump trucks.

Mark T Mitchell Ued - Consulting Geotechnical Engineers 3
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The Contract Specification required the level of compaction effort applied to achieve a density
which is acceptable for building construction to the NZ Standard for Light Timber Framed
Buildings, NZS 3604:2011. Engineer-verification consisting of site inspections and testing was
carried out during regular inspections during the backfilling process.

The Engineer-certified Filling is generally capable of supporting residential foundation designed
in accordance with NZS 3604:2011. However, because building sites may contain areas of
well-compacted filling that are alongside naturally occurring soils of a lower density, it is
recommended for lots within this category further compaction of soils takes place. This would
take place after the building site area has been excavated to design level, with the entire
building site area then to be compacted with a roller of minimum 2 tonne weight.

3.3 Fill Placement Procedures

Prior to placement of Engineer-certified Filling within the lots, the topsoil and some of the
underlying soils were removed and stockpiled for later re-spreading. Benching was completed
across areas where natural slopes of greater than 1 vertical to 5 horizontal were located prior to
any filling being placed.

4. Engineer-Certified Fill - Lot No. 2

Lot 2 is located within a low-lying area to the west of the other lots within Stage 1. At that
location, Filling was placed within all of this lot in the same manner as that described in Section
3 above.

The Engineer-certified Filling within Lot 2 is generally capable of supporting residential
foundations designed in accordance with NZS 3604:2011. However where low-strength soils
within the proposed building sites are exposed, those soils should be either compacted in place,
or removed and replaced with compacted pit sand.

5. Natural Ground - Cut Areas — Lot Nos. 3 to 27 and 31 to 41

5.1 Lot Locations

These lots are located within locations where site excavations have taken place, with the
excavated soils being utilized as Certified Fill areas located elsewhere within the subdivision.

5.2 Ground Conditions

The near-surface soils within these lots typically consist of 300 to 500mm of respread Topsoil,
overlying stiff to very stiff, clayey Silt and silty Clay soils. These soils are generally able to
provide satisfactory support for residential foundations that are designed in accordance with
NZS 3604:2011. However where low-strength soils are exposed within the proposed building
site areas, those soils should be either compacted in place, or removed and replaced with
compacted pit sand or rockfill.

-
ﬁ Mark T Mitchell Utd - Consulting Geotechnical €ngineers 4
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An alternative option for this situation would be provide additional steel reinforcement within the
exterior foundations, to an engineer-design.

Where the presence of low-strength soils is on account of water-exposure to the near-surface
soils, the affected soils should be removed and replaced with pit sand or rockfill.

6. General Foundation Recommendations — Lot Nos. 3 to 41

Lot Nos. 3 to 41 have all been excavated into the original clay soils and lightly rolled prior to the
placement of the Topsoil layer. However at some locations, over-excavations were required to
remove filling that had been placed during previous farm operations.

The soil test results carried out and represented by the attached Bore Hole logs indicate that all
foundations may be designed and constructed in accordance with NZS 3604:2011, the NZ
Standard for Timber Framed Buildings or NZS 4229:2013 Code of Practice for Concrete
Masonry Buildings not requiring Specific Design.

However if site excavations for footings and floor slab reveal soft areas to be present within the
exposed soils, or if rain softens them prior to pouring of concrete, these soils are to be removed
and replaced with pit sand as part of the general foundation support for concrete slab
construction.

Due to the nature of the Clay and Silt soils, all foundations, including the perimeter beams of
concrete floor slabs, should be founded to a minimum depth of 400mm below the adjacent final
ground level. This is in order so that shrinkage of the foundation soils during summer does not
affect the concrete house foundations.

7. Foundation Recommendations — Lot No. 2

The soil test results carried out within Lot No. 2 indicate that the natural, saturated Sand soils
are prone to liquefaction during a large seismic event, as discussed in Section 11 of this report,
although due to the presence of the overlying relatively high strength Engineer-certified Filling
and stiff Silt soils, sand boils at ground surface are unlikely to develop should liquefaction of
some of the underlying soils take place.

However the currently proposed amendments to NZS 3604; 2011, when published, may
require engineer-foundations to be used for this lot.

8. Site Preparation — Concrete slab-on-grade Construction

This form of construction should be carried out by firstly excavating and removing all Topsoil
and soft soils from below and surrounding the proposed foundation area. The exposed surface
should then be proof rolled with the roller that is to be used for compaction of the hardfill layer
that immediately underlies the concrete slab. Any soft areas encountered are to be compacted
further or the soft soil removed and replaced with hardfill.

Moark T Mitchell Ltd - Consulting Geotechnical Engineers 5
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The replacement hardfill (compacted pit sand or similar) below the concrete slab and footings
should be placed in layers not exceeding 200mm in thickness, with each layer thoroughly
compacted with the roller, adding water to assist compaction as required.

9. Timber Floor Construction

The near surface, stiff to very stiff, Silt and Clay soils and the Engineer-Certified Fill soils that
occur within the development are generally capable of supporting foundations for timber floor
structures which are designed to the requirements of NZS 3604:2011 the NZ Standard for
Timber Framed dwellings. This is provided that foundations are deepened to found below the
Topsoil to a depth at which the Scala values exceed 5 blows per 100mm, or to such other
minimum depth specified in NZS 3604:2011. Alternatively in-situ shear vane values must
exceed minimum shear strength of 80kPa in cohesive soils.

Where the Scala blows do not achieve the required 5 blows per 100mm or shear vane values
do not achieve 80kPa, the diameter of the footings will need to be increased by about 100mm
greater than the minimum values set out in Table 6.1 of NZS 3604:2011.

10. Groundwater

Groundwater only encountered only in Bore Hole No. 2 at the time of our November 2019 test

drilling program.

11. Variations of Soil Type, Density and Shear Strength

Prospective purchasers and owners of lots within this development are advised that variations
in soil type, density and shear strength will occur across the overall site and within individual
sections. This fact applies to both unfilled and filled ground and in some circumstances,
supplementary foundation preparation and construction work may be required where soft soil
conditions are encountered.

12. Assessment of Natural Hazards

For this particular site, the natural hazards consist of:

e liquefaction

e ground subsidence
e surface flooding

e slope instability

ﬁ Mark T Mitchell Ltd - Consulting Geotechnical €ngineers 6
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12.1 Liguefaction

Tonkin and Taylor Ltd have recently released a Liquefaction Desktop Study (2019) identifying
the likely spatial distribution of liquefaction vulnerability within the Hamilton City Council (HCC)
boundary. For land areas that are located within fow hills (which is applicable to the subject
site), the Tonkin and Taylor (2019) report indicates that the potential for liquefaction for Lot Nos.
3 to 41 of this category is unlikely.

Lot No. 2 is low lying and therefore characterised as a river terrace gully comprising alluvial
sediments in which liquefaction damage is possible. The high strength Engineer-Certified
Filling and stiff to very stiff Silt soils that cap the alluvial sands is expected to contain the effects
of site liquefaction, with the likelihood of liquefaction occurring and damaging the surface with
sand boils is assessed as low. However currently proposed amendments to NZS 3604; 2011
may require engineer-foundations to be used for this lot.

12.2 Ground Subsidence — Building Sites

Sections 4 to 7 of the above report state that in general, the results of the recent testing
indicates that the soils underlying the subdivision are suitable for foundation support, subject to
our recommendations being followed.

12.3 Surface Flooding

The land topography within Stage 1 development currently consists of a gently sloping ground
surface and therefore surface water flooding of the respective lots in their as-developed state is
not expected to occur.

12.4 Slope Stability

The completed land topography is such that all as-constructed ground slopes, within both cuts
and fills possess a Factor of Safety of at least 1.5 and ‘safe’ building platforms have been
provided, as required by Section 106 of the Resource Management Act (1991).

12.5 Certification

A Statement of Professional Opinion as to suitability of Land for Subdivision is presented at the
end of this report, which includes a statement that providing the recommendations presented in
this report are adhered to, the environmental risks associated with the proposed subdivision
development are acceptable.

ﬁ Mark T Mitchell Lid - Consulting Geotechnical €ngineers 7
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13. Limitations

The Geotechnical opinions and recommendations that are contained in this report are based on
site conditions as they presently exist and further assume that the exploratory holes and
soundings are representative of subsurface conditions throughout the site, i.e. inferences about
the nature and continuity of ground conditions away from the bore holes have been made in the
preparation of this report. It is assumed that subsurface conditions elsewhere are not
significantly different from those disclosed by the investigation.

We should be notified of any subsurface conditions that appear to be different from those as
disclosed by this investigation so that the conditions may be reviewed and our
recommendations reconsidered where necessary.

This report and certification does not preclude routine foundation inspections by the Builder or
the Waipa District Council Building Inspectors. Where such inspections reveal the presence of
localised soft areas, further soils investigations may need to be carried out in order to assess
the extent of the problem soils and to determine what treatment, if any, of the foundation soils is
required.

14. Conclusions and Recommendations

The results of this study indicate that, based upon all available information, there is a stable
building site available on each of the proposed lots. A test hole has been drilied centrally within
each of the lots so as to provide a guide to the soil conditions present. Some lots will require
engineer-design of foundations on account of the soil conditions present.

A Statement of Suitability of Earth Fill for Residential Development (NZS 4431 Appendix A) and
a Statement of Suitability of Land for Building Development (Schedule 2A: NZS 4404:2010) are
included with this report.

Mark T Mitchell Ltd

Mark T Mitchell
Director

Attached:

Site Plan Drawing No. 16234-01

Geocon Geotechnical Ltd Bore Holes; Figs. A-1 to A20
Schedule 2A: Ref: NZS 4404:2010

Appendix A: Ref: NZS4431:1989

Mark T Mitchell Ltd - Consulting Geotechnical €ngineers 8




4 December, 2019 Ref: W ~16234

GEOTECHNICAL SUBDIVISION COMPLETION REPORT
(INSPECTING ENGINEERS REPORT)
FRONTIER DEVELOPMENTS SUBDIVISION - STAGE 1
Lots 2 to 41
PIRONGIA ROAD, HAMILTON

1. Introduction

This report combines the Soils Investigation Report and the Subdivision Completion Report (or
the Inspecting Engineer’s Report) for Frontier Developments Residential Subdivision Stage 1,
which is located off Pirongia Road, Te Awamutu. This stage of the development comprises
Lots 2 to 41, the locations of which are shown on the attached Site Plan, Drawing No. 16234-
01. The development is being undertaken by Frontier Developments Ltd, with the land
surveying and engineering design carried out by Design Management Consultants.

The topography of the majority of Stage 1 of the subdivision consists of an elevated, low hill
area. But to the north-east, Lot 2 is within a low lying area.

The purpose of the Soils Investigation was to determine the subsurface conditions within the
specified lots and to evaluate what special conditions, if any, would be required for the
foundation support of residential dwellings to be constructed on the site. This Geotechnical
Completion Report also details the extent of filling and other activities that have taken place
during the site development and outlines limitations of earth filling that has been placed during
the subdivision development.

2. Field Investigations and Site Testing

2.1 Soil testing

The soil conditions within the Stage 1 subdivision areas were investigated following completion
of the site earthworks, which consisted of cut and fill land re-contouring. These earthworks
were carried out between last autumn and the current construction seasons and included
excavations of up to 4 metres in depth within elevated regions and filling of up to about 2 metres
in lower areas. The Filling was placed and compacted within localised areas to produce near-
level building sections.

The earthworks for Road 1 has also received compacted filling, up to about 8 metres in depth in
parts in order to attain an appropriate road gradient.

Mark T Mitchell Led - Consulting Geotechnical €ngineers 1
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The Filling that has been placed within this Stage 1 Development has been inspected and
tested under the direction of Geocon Geotechnical Ltd and Mark T Mitchell Ltd geotechnical
staff. On-site testing included nuclear density (NDM) testing, in-situ shear vane and Scala
Penetrometer probe testing. Laboratory testing including soil compaction, water content and
shear vane testing. The testing criteria adopted were in general accordance with NZS
4431:1989 “Code of Practice for Earthfill for Residential Development”.

The soil conditions within the Stage 1 project site were investigated by drilling forty hand auger
test borings, together with Scala Penetrometer probe and in-sifu shear vane tests at the centre
point of each lot, as shown on the attached Site Plan. The designated bore hole number
corresponds to the relevant Lot number, with Bore Hole Logs and associated test results
presented on Figs. A-1to A-20.

The purpose of the bore holes and associated testing was to provide guidance as to the
general consistency, relative density and shear strength of soils located within the building site
areas. This testing was also to determine general requirements for foundation construction for
residential dwellings.

It should be noted that the Topsoil depths encountered within each of the bore holes are likely
to vary across the general lot areas.

2.2 Soil Descriptions

2.2.1 Elevated Areas (Lots 3 to 41)

The near-surface soil conditions consist of 200 to 500mm of re-spread Topsoil over natural soils
or shallow, Engineer-certified Fill to variable depths. The Fill composition is a mixture of light to
dark brown, compacted, Clays, Silts and Sands. The natural soils and naturally occurring soils
below the Filling consist of stiff to very stiff, Silts and Clays which continue to at least the base of
the 2 metre deep bore holes.

The original soils have developed by the progressive weathering of volcanic ash (tephra)
erupted about 60,000 to 350,000 years B.P. and described generally as the Hamilton Ash
Formation. The ash layers are a few metres thick and are representative of a sequence of
volcanic ash deposits weathered to Clay and Silt soils. Some of these ash soils were
excavated during earthworks and provided the bulk material for the filling operations.

Peat soils have been encountered at in excess of 20 metres depth during well drilling below the
volcanic ash soils. These Peat soils were found at a level that corresponds with Peat soils on
the low lying area near the Sediment Retention Pond. This implies that compressed Peat may
underlie some of the elevated area of the site but at a depth that will not affect the residential
dwelling sites.

The Walton Subgroup soils are present below the upper layers, consisting of two geological
units referred to as the Karapiro and Puketoka formations. However these soils are not likely to
be exposed during house foundation excavations.

P
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2.2.2 Low Lying Area (Lot 2)

Lot 2 is located within a low lying area of Stage 1. The near-surface soil conditions
encountered within Bore Hole No. 2 consist of 300mm of re-spread Topsoil overlying Engineer-
certified Fill to about 0.9 metres depth. The Fill composition is a mixture of compacted light to
dark brown, Clays, Silts and Sands.

The naturally occurring soils below the Filling consist of stiff to very stiff Silts overlying loose to
medium dense silty, fine to medium Sand which continues to at least the base of the 2.2 metre
deep bore hole.

The natural Silts and Sands are categorized as Recent Alluvium which comprises soft Silts
and Sands, deposited within the last 10,000 years by local streams and rivers. These soils
typically exhibit low strengths which are typical of young sediments and represent relatively
low energy depositional environments.

3. Engineer-Certified Fill — Lot Nos. 3, 7, 13 to 17, 21 to 23, 27 to 31, 40 and 41

3.1 Fill Areas and Depths

Earth filling has been place within all, or part of the following lots so as to form near-level
building site areas:

Approximate Fill Depth Lot Numbers

Less than 0.5 metres 7,17, 21,22, 27, 28 and 31
Between 0.5 and 1.0 metres 3, 13, 16, 29, 30, 40
Between 1.0 and 2.0 metres 14, 15, 23, 41

Note that the filling will typically cover only a portion of the lots concerned.

Also noted, that within Lot 23 some of the filling was required to backfill an area where rubbish
from a former farm rubbish hole had been removed.

3.2 Fill Description

The Engineer-certified Fill was placed and compacted between March and November 2019 by
C & R Developments Ltd, with periodic field and laboratory testing carried out by Geocon
Geotechnical Ltd and Mark T Mitchell Ltd, to ensure that the filling was constructed to the
requirements of New Zealand Standard NZS 44042010, Land Development and Subdivision
Infrastructure. Compaction of these soils was carried out using a combination of 12 and 24
tonne sheep-foot/wedge-foot and flat-drum rollers and loaded HM300 and HM400 articulated
dump trucks.
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The Contract Specification required the level of compaction effort applied to achieve a density
which is acceptable for building construction to the NZ Standard for Light Timber Framed
Buildings, NZS 3604:2011. Engineer-verification consisting of site inspections and testing was
carried out during regular inspections during the backfilling process.

The Engineer-certified Filling is generally capable of supporting residential foundation designed
in accordance with NZS 3604:2011. However, because building sites may contain areas of
well-compacted filling that are alongside naturally occurring soils of a lower density, it is
recommended for lots within this category further compaction of soils takes place. This would
take place after the building site area has been excavated to design level, with the entire
building site area then to be compacted with a roller of minimum 2 tonne weight.

3.3 Fill Placement Procedures

Prior to placement of Engineer-certified Filling within the lots, the topsoil and some of the
underlying soils were removed and stockpiled for later re-spreading. Benching was completed
across areas where natural slopes of greater than 1 vertical to 5 horizontal were located prior to
any filling being placed.

4. Engineer-Certified Fill - Lot No. 2

Lot 2 is located within a low-lying area to the west of the other lots within Stage 1. At that
location, Filling was placed within all of this lot in the same manner as that described in Section
3 above.

The Engineer-certified Filling within Lot 2 is generally capable of supporting residential
foundations designed in accordance with NZS 3604:2011. However where low-strength soils
within the proposed building sites are exposed, those soils should be either compacted in place,
or removed and replaced with compacted pit sand.

5. Natural Ground - Cut Areas — Lot Nos. 3 to 27 and 31 to 41

5.1 Lot Locations

These lots are located within locations where site excavations have taken place, with the
excavated soils being utilized as Certified Fill areas located elsewhere within the subdivision.

5.2 Ground Conditions

The near-surface soils within these lots typically consist of 300 to 500mm of respread Topsoil,
overlying stiff to very stiff, clayey Silt and silty Clay soils. These soils are generally able to
provide satisfactory support for residential foundations that are designed in accordance with
NZS 3604:2011. However where low-strength soils are exposed within the proposed building
site areas, those soils should be either compacted in place, or removed and replaced with
compacted pit sand or rockfill.

ﬁ Mark T Mitchell Ltd - Consulting Geotechnical €ngineers 4
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An alternative option for this situation would be provide additional steel reinforcement within the
exterior foundations, to an engineer-design.

Where the presence of low-strength soils is on account of water-exposure to the near-surface
soils, the affected soils should be removed and replaced with pit sand or rockfill.

6. General Foundation Recommendations — Lot Nos. 3 to 41

Lot Nos. 3 to 41 have all been excavated into the original clay soils and lightly rolled prior to the
placement of the Topsoil layer. However at some locations, over-excavations were required to
remove filling that had been placed during previous farm operations.

The soil test results carried out and represented by the attached Bore Hole logs indicate that all
foundations may be designed and constructed in accordance with NZS 3604:2011, the NZ
Standard for Timber Framed Buildings or NZS 4229:2013 Code of Practice for Concrete
Masonry Buildings not requiring Specific Design.

However if site excavations for footings and floor slab reveal soft areas to be present within the
exposed soils, or if rain softens them prior to pouring of concrete, these soils are to be removed
and replaced with pit sand as part of the general foundation support for concrete slab
construction.

Due to the nature of the Clay and Silt soils, all foundations, including the perimeter beams of
concrete floor slabs, should be founded to a minimum depth of 400mm below the adjacent final
ground level. This is in order so that shrinkage of the foundation soils during summer does not
affect the concrete house foundations.

7. Foundation Recommendations — Lot No. 2

The soil test results carried out within Lot No. 2 indicate that the natural, saturated Sand soils
are prone to liquefaction during a large seismic event, as discussed in Section 11 of this report,
although due to the presence of the overlying relatively high strength Engineer-certified Filling
and stiff Silt soils, sand boils at ground surface are unlikely to develop should liquefaction of
some of the underlying soils take place.

However the currently proposed amendments to NZS 3604; 2011, when published, may
require engineer-foundations to be used for this lot.

8. Site Preparation — Concrete slab-on-grade Construction

This form of construction should be carried out by firstly excavating and removing all Topsoil
and soft soils from below and surrounding the proposed foundation area. The exposed surface
should then be proof rolled with the roller that is to be used for compaction of the hardfill layer
that immediately underlies the concrete slab. Any soft areas encountered are to be compacted
further or the soft soil removed and replaced with hardfill.

Mark T Mitchell Ltd - Consulting Geotechnical €ngineers 5
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The replacement hardfill (compacted pit sand or similar) below the concrete slab and footings
should be placed in layers not exceeding 200mm in thickness, with each layer thoroughly
compacted with the roller, adding water to assist compaction as required.

9. Timber Floor Construction

The near surface, stiff to very stiff, Silt and Clay soils and the Engineer-Certified Fill soils that
occur within the development are generally capable of supporting foundations for timber floor
structures which are designed to the requirements of NZS 3604:2011 the NZ Standard for
Timber Framed dwellings. This is provided that foundations are deepened to found below the
Topsoil to a depth at which the Scala values exceed 5 blows per 100mm, or to such other
minimum depth specified in NZS 3604:2011. Alternatively in-situ shear vane values must
exceed minimum shear strength of 80kPa in cohesive soils.

Where the Scala blows do not achieve the required 5 blows per 100mm or shear vane values
do not achieve 80kPa, the diameter of the footings will need to be increased by about 100mm
greater than the minimum values set out in Table 6.1 of NZS 3604:2011.

10. Groundwater

Groundwater only encountered only in Bore Hole No. 2 at the time of our November 2019 test

drilling program.

11. Variations of Soil Type, Density and Shear Strength

Prospective purchasers and owners of lots within this development are advised that variations
in soil type, density and shear strength will occur across the overall site and within individual
sections. This fact applies to both unfilled and filled ground and in some circumstances,
supplementary foundation preparation and construction work may be required where soft soil
conditions are encountered.

12. Assessment of Natural Hazards

For this particular site, the natural hazards consist of:

liquefaction
ground subsidence
surface flooding
slope instability

ﬁ Mark T Mitchell Lid - Consulting Geotedhnical €ngineers 6
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12.1 Liguefaction

Tonkin and Taylor Ltd have recently released a Liquefaction Desktop Study (2019) identifying
the likely spatial distribution of liquefaction vulnerability within the Hamilton City Council (HCC)
boundary. For land areas that are located within low hills (which is applicable to the subject
site), the Tonkin and Taylor (2019) report indicates that the potential for liquefaction for Lot Nos.
3 to 41 of this category is uniikely.

Lot No. 2 is low lying and therefore characterised as a river terrace gully comprising alluvial
sediments in which liquefaction damage is possible. The high strength Engineer-Certified
Filling and stiff to very stiff Silt soils that cap the alluvial sands is expected to contain the effects
of site liquefaction, with the likelihood of liquefaction occurring and damaging the surface with
sand boils is assessed as low. However currently proposed amendments to NZS 3604; 2011
may require engineer-foundations to be used for this lot.

12.2 Ground Subsidence — Building Sites

Sections 4 to 7 of the above report state that in general, the results of the recent testing
indicates that the soils underlying the subdivision are suitable for foundation support, subject to
our recommendations being followed.

12.3 Surface Flooding

The land topography within Stage 1 development currently consists of a gently sloping ground
surface and therefore surface water flooding of the respective lots in their as-developed state is
not expected to occur.

12.4 Slope Stability

The completed land topography is such that all as-constructed ground slopes, within both cuts
and fills possess a Factor of Safety of at least 1.5 and ‘safe’ building platforms have been
provided, as required by Section 106 of the Resource Management Act (1991).

12.5 Certification

A Statement of Professional Opinion as to suitability of Land for Subdivision is presented at the
end of this report, which includes a statement that providing the recommendations presented in
this report are adhered to, the environmental risks associated with the proposed subdivision
development are acceptable.

ﬁ Mark T Mitchell Led - Consulting Geotechnical €ngineers 7
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13. Limitations

The Geotechnical opinions and recommendations that are contained in this report are based on
site conditions as they presently exist and further assume that the exploratory holes and
soundings are representative of subsurface conditions throughout the site, i.e. inferences about
the nature and continuity of ground conditions away from the bore holes have been made in the
preparation of this report. It is assumed that subsurface conditions elsewhere are not
significantly different from those disclosed by the investigation.

We should be notified of any subsurface conditions that appear to be different from those as
disclosed by this investigation so that the conditons may be reviewed and our
recommendations reconsidered where necessary.

This report and certification does not preclude routine foundation inspections by the Builder or
the Waipa District Council Building Inspectors. Where such inspections reveal the presence of
localised soft areas, further soils investigations may need to be carried out in order to assess
the extent of the problem soils and to determine what treatment, if any, of the foundation soils is
required.

14. Conclusions and Recommendations

The results of this study indicate that, based upon all available information, there is a stable
building site available on each of the proposed lots. A test hole has been drilled centrally within
each of the lots so as to provide a guide to the soil conditions present. Some lots will require
engineer-design of foundations on account of the soil conditions present.

A Statement of Suitability of Earth Fill for Residential Development (NZS 4431 Appendix A) and
a Statement of Suitability of Land for Building Development (Schedule 2A: NZS 4404:2010) are
included with this report.

Mark T Mitchell Ltd
/_\\

Mark T Mitchell
Director

Attached:
Site Plan Drawing No. 16234-01
Geocon Geotechnical Ltd Bore Holes; Figs. A-1 to A20

Schedule 2A: Ref: NZS 4404:2010
Appendix A: Ref: NZS4431:1989

% Mark T Mitchell Ltd - Consulting Geotechnical €ngineers 8




Mark T Mitchell Ltd

Consulting Geotechnical Engineers 1150 Victoria Street
P O Box 9123

Hamilton 3240
New Zealand

Telephone 07 838 3119
Facsimile 07 839 3125
email: mtm@geocon.co.nz

APPENDIX A (Ref: NZS 4431:1989)

To: The Director of Works Ref: W — 16234
Waipa District Council
Private Bag 2402
Te Awamutu 3840

STATEMENT OF SUITABILITY OF EARTH FILL
FOR RESIDENTIAL BUILDING DEVELOPMENT

Subdivision :  Frontier Developments — Stage 1
Owner/Developer :  Frontier Developments Ltd
Location :  Lots2to 41

Pirongia Road, Te Awamutu

I, Mark Thomson Mitchell, Consulting Geotechnical Engineer of 1150 Victoria Street, Hamilton
and a Director of Mark T Mitchell Ltd, hereby confirm that:

1 The Engineer-Certified Earth Fill has been placed to a standard equal to or better than the
requirements of NZS 4431:1989, the NZ Standard Code of Practice for Earth Fill for
Residential Development.

2. While work was in progress | carried out the function of Inspecting Geotechnical Engineer.

3. During the work, my staff and |, made periodic visits of inspection to the site, as detailed in
my report dated 4 December, 2019, a copy of which is attached.

4, Fill is present in the following lots:

Engineer-Certified Fill: 3,7, 13to 17, 21 to 23, 27 to 31, 40 and 41

5: In the opinion of the Inspecting Engineer, the limitations as set out in our 4 December,
2019 report should be observed when constructing dwellings over, or in the vicinity of
Filled ground.

6. This Certification, that the Controlled Earth Fills have been placed equal to or to a better
standard than the requirements of NZS 4431, does not remove the necessity for the
normal inspection and design of foundations as would be made in natural ground.

Mark T Mitchell Ltd

Signed .............. Date: 4 December, 2019
Mark T Mitchell, BE(Civil), MS, MIPENZ
(Member ACENZ, IPENZ, ASCE)

Director: Mark T Mitchell BE MS (Purdue) MIPENZ MASCE CPEng IntPE(NZ) Member ACENZ



Mark T Mitchell Ltd

i ical Engineers 1150 Victoria Street
Consulting Geotechnica g 1o ictoria.

Hamilton 3240

New Zealand

Telephone 07 838 3119
Facsimile 07 839 3125
email: mtm@geocon.co.nz

SCHEDULE 2A (Ref: NZS 4404:2010)
To: The Director of Works/Development Engineer Ref: W — 16234
Waipa District Council
Private Bag 2402
Te Awamutu 3840
STATEMENT OF PROFESSIONAL OPINION AS TO SUITABILITY

OF LAND FOR RESIDENTIAL BUILDING DEVELOPMENT

Subdivision : Frontier Developments — Stage 1
Owner/Developer . Frontier Developments Ltd
Location :  Lots 2to 41

Pirongia Road, Te Awamutu

I, Mark Thomson Mitchell, a Director of Mark T Mitchell Ltd, Consulting Geotechnical Engineers of
1150 Victoria Street, Hamilton, hereby confirm that:

1. | am a geo-professional as defined in Section 1.2.2 of NZS 4404:2010 and was retained by
the Developer, as the geo-professional on the above development.

2. The extent of our inspections during construction and the results of all tests carried out are as
described in our Soils and Earthfill report dated 4 December, 2019.

3. In my professional opinion, not to be construed as a guarantee, | consider that:

a. The Engineer-Certified Earth Fill has been placed in compliance with the requirements of
the Waipa District Council.

b. The completed works take into account land slope and foundation stability
considerations, subject to the foundation recommendations contained in our report
dated 4 December, 2019

C. Subject to 3(a) and 3(b) of this Schedule, the original ground not affected by Filing is
suitable for the erection thereon of buildings designed according to NZS 3604:2011,
although the presence of groundwater within both naturally occurring and fill soils may
result in a decrease in soil strength, thereby resulting in additional building site
preparation work.

d. The original ground not affected by Filing and the Filled ground are not subject to
erosion, subsidence, or slippage in accordance with the provisions of Section 106 of the
Resource Management Act 1991 provided the recommendations contained in our report
dated 4 December, 2019 are followed.

Director: Mark T Mitchell BE MS (Purdue) MIPENZ MASCE CPEng IntPE(NZ) Member ACENZ



4 December, 2019 Ref: W — 16234

4, This professional opinion is furnished to Waipa District Council and the Developer for their
purposes alone on the express condition that it will not be relied upon by any other person
and does not remove the necessity for the normal inspection of foundation conditions at the
time of erection of any building.

5. This certificate shall be read in conjunction with our geotechnical report referred to in clause 2
and shall not be copied or reproduced except in conjunction with the full geotechnical
completion report.

\f\/\ow (D \A/JXY/C\\’ Date: 4 December, 2019

Mark T Mitchell, BE (Civil), MS, CPEng
(Member ACENZ, IPENZ, ASCE)

Signed by

On behalf of Mark T Mitchell Ltd, Consulting Geotechnical Engineers

Mark T Mitchell Utd - Consulting Geotechnical €ngineers 2
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g SCALA -
n %3 PENETROMETER o
% BORE HOLE LOG No. 2 (LOt 2) 2 |2z 223 (blows/100mm) %%
0 E |52 262 2z
T T | 8k HIE [oln]
& E |oE| vEs ik
W% SOIL DESCRIPTION B 188 ZEL |, . .scrn0m |50
7 =
7, @]
/| TOPSOIL. Respread. a )
7 <)
k i e
iy : 140+ Jb-d-- --?’?;>
ET] FILLING: Mixture of Clay, Silt, and Sand. Engineer certified, high strength, i 2 140+
doEis moist, yellowish brown, mottled dark brown. = ERRE NN
i 10820 |-l t A b b
© % x -1 108/20
. 1080 -\ |- L
« « x| SILT with minor fine sand. Stiff to very stiff, moist, slightly iron stained, I R
* x| slightly plastic, light grey. - g | 9020
* « x| Becoming fine sandy @ 1.3 metres. - 2
e " clayey and dilatant @ 1.8 mefres. : 3 80/20
X % x <
x x x e 90/21
X X % 3 ©
b 2 o v
siity fine to medium SAND. Loose to medium dense, wet, slightly iron stained, ¢
dilatant, grey. T
Bottom of Bore Hole completed 20/11/19 —— [~ ]
s 1121 1L 2
Y
-3

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

b dual.
BORE HO LE LOG NO- 3 (l Ot 3) - f\1/11;1?1,@ shg:' \.lrj;ues shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
Undrained Shear Strength (kPa).

SO“— DESCRIPT‘ON - Scala test was carried outin 1.0 metre depth increments. 2934587 91
77 B
7//| TOPSOIL. Respread. 2
7 o
=
a
i 102/20
5 86/18 L i N-db e e
140+ |- ﬁﬁk'ﬁ NRRNR
1 o 140+
1 silty CLAY with trace fine sand. Stiff to very stiff, moist, highty plastic, brown. &
"1 Becoming light brown @ 1.9 metres. £ 140+ o)
> ©
140+ 3
o
= -
140+ o
O]
140+ S
i 2 140+
Bottom of Bore Hole completed 01/11/19 ———-
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD pRILL METHOD: _Hand Auger Logeep:MMC/AR protren. ID
JoBLOCATION: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_ 446 / 1432 DATE LOGGED: 01 & 20/11/19
JoB NUMBER: ___W-16234 pRILLER: _MMC/AR CHECKED: @ VJ
BORE HOLE LOG Nos. 2 & 3

Geocon Geotechnical Lid

Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):

1150 Victoria Street, P.O. Box 8123, Hamilton SHEET: 1 OF 1 Fig. No. A-1




«S SCALA -
n Lo PENETROMETER o il
% BORE HOLE LOG No. 4 (Lot 4) % 2= €58 (blows/100mm) Eué
2 E[52| g5 o
g = |35 823 S
T oz BED u
% | SOIL DESCRIPTION A P -
. =
7 %A TOPSOIL. Respread. Q
vz )
7/ et
== 13238 LT
5 140+ W
- 140+
[}
i <
S L1 o 88/16
BEE siltY CLAY with trace fine sand. Stiff to very stiff, moist, slightly plastic, - & .
| - yellowish brown. %’ 120027 o
Bulahy = g
] 110/42 B
-] | =
-~ o
ey 128/40 1G]
Bee o]
Ity 140+ b
== 2 140+
Bottom of Bore Hole completed 01/11/19 ———
-3

BORE HOLE LOG No. 5 (lot 5)

NOTES The stratification lines represent the approximate boundary between soil types and the transition
may be gradual.
- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
Undrained Shear Strength (kPa).

SOIL DESCRIPTION - Scala test was carried outin 1.0 metre depth increments. 2345678910
7 B
/.7 TOPSOIL. Respread. 4
5 (o]
77 I
e 140+ P21
] 140+ Ll LN
- 140+
- <
] = © 140+
| siity CLAY with trace fine sand. Stiff to very stiff, moist, highly plastic, i &
1 vellowish brown. S | 11004 &
- Becoming moist to wet @ 1.2 metres. > ©
! 118/26 %
c
i 3
i 97/22 5
140+ 2
2 140+
Bottom of Bore Hole completed 01/11/19 ——— -
=3
JOB NAME: FRONTIER DEVELOPMENTS LTD prILL MeTHOD:_Hand Auger Loccep:MMC/AR prorren. TD
JosLocation: _Stage 1, Lots 2 - 41, Pirongia Road, Te Awamutu VANE No_446 / 1432 DATE LOGGED: 01/11/19
JoBs NumBer: __W-16234 prILLER: _MMC/AR CHECKED: ﬁ}z\f
BORE HOLE LOG Nos. 4 & 5

Geocon Geotechnical Ltd

Geotechnical Engineers

1150 Victoria Street, P.O. Box 9123, Hamilton

BORE HOLE LOG LOCATION: refer Site Plan RL (m):

SHEET: 10F 1 Fig. No. A-2
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© D ~
7 ] PENETROMETER N
% BORE HOLE LOG NO. 6 (LOt 6) % 2= %I': é {blows/100mm) Eué
g E | 82| Y53 g
£ £ |93 022 e
< o (o) ZX D H
£ | SOIL DESCRIPTION e T T -
7 7, .
7 =
7 ~/] TOPSOIL. Respread. 2
7, 2
132032 Pesdo Tl
140+
- 140+ A W
I 8 N
L. 1 Z 140+
silty CLAY with trace fine sand. Stiff to very stiff, moist, highly plastic, - & .
ellowish brown. £ 140+ 2
ecoming moist to wet @ 1.6 metres. 5 > g
" firm @ 2.0 metres. | 124/48 5
110/50 &
()
97/35 z
2 75/30
Bottom of Bore Hole completed 01/11/19 —————
-3

NOTES The stratification lines represent the approximate boundary between soil types and the transition

dual.
BO RE HOLE LOG No- 7 (l Ot 7) - (\?:r?ebsehg?r \;J;ues shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
Undrained Shear Strength (kPa).

SOIL DESCRIPTION - Scala test was carried outin 1.0 metre depth increments. 2345678 910
7 7 =
/7 TOPSOIL. Respread. 2
4 O
7, [
2 140+ P T
140+ ..
o | oo LLLLL :Xi:f
. 14 o 138/32
oy
silty CLAY with trace fine sand. Very stiff, moist, highly plastic, | 8 -
-1 yellowish brown. 2 140+ g
140+ 3
f
- =
140+ e
O]
140+ 2
2 140+
Bottom of Bore Hole completed 01/11/19 ———
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD PRILL METHOD:_Hand Auger Loseen:MMC/AR protrep. ID
JoB LocaTion: _Stage 1, Lots 2 - 41 | Pirongia Road, Te Awamutu VANE No_ 446 / 1432 DATE LOGGED: 01/11/19
JOB NUMBER: __ W-16234 DRILLER: _MMC/AR CHECKED: £ |
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 6 &7

Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):

1150 Victoria Street, P.O. Box 9123, Hamilton SHEET: 10F 1 Fig. No. A-3
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« B -
- a8 PENETROMETER @
% BORE HOLE LOG No. 8 (LOt 8) o - €3 {blows/100mm) E%
5 &£ w o
g s |35 s9¢ 5%
: A EHRTE 5E
% | SOIL DESCRIPTION R E IR N
T -
N 3
7,/] TOPSOIL. Respread. g
7 ©
)//
] 140+ \\\ MR
e P - \ L
- i 3 B NN
- - ] - 1 L 140+
-1 silty CLAY with trace fine sand. Very stiff, moist, highly plastic, '—g 140+ 2
ellowish brown. : < g
ecoming yellowish brown @ 1.6 metres. 140+ £s)
140+ G
o
140+ z
—— 2 140+
Bottom of Bore Hole completed 01/11/18 ————
-3

5 678 910

NOTES The stratification lines represent the approximate boundary between soil types and the transition

b dual.
BORE HO LE LOG No- 9 (IOt 9) - r\]/'x:g'e sehg:' \tﬁues shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
Undrained Shear Strength (kPa).
SOIL DESCRIPTION - Scala test was carried out in 1.0 metre depth increments. 2

7
A TOPSOIL. Respread.
/// p

Topsoil

-~ silty CLAY with trace fine sand. Very stiff, moist, highly plastic,
- ——1 yellowish brown.

Bottom of Bore Hole completed 01/11/19 —

-3

140+ kol

140+

140+

140+

140+

Volcanic Ash

140+

130/36

120/28

122/26

No Groundwater

JOB NAME: FRONTIER DEVELOPMENTS LTD

pRILL METHOD: _Hand Auger

Loceen:MMC/AR pLotTeED. TD

1150 Victoria Street, P.O. Box 9123, Hamilton

SHEET: 10F1

Jos LocaTioN: _Stage 1, Lots 2 - 41, Pirongia Road, Te Awamutu VANE No_ 446 / 1432 DATE LOGGED: 01/11/19
Jos NumBer: __W-16234 prILLER: _MMC/AR CHECKED: .
i
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 8 &9
Geotechnical Engineers BORE HOLE LOG LOCATION:  refer Site Plan RL (m):

Fig. No. A-4
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N &g PENETROMETER o i
g BORE HOLE LOG No. 10 (LOt 10) £ 12z %138 (blows/100mm) &'%
Q E 82| U5 g
I T o< nZ 3 8 wt
& o |loz| wis Wi
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7 2
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= 140+ \ .
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i 2 % O I IO B
-1 Q 140+
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> z
130/44 e
e =
(]
102/25 (‘5
o]
140+ z
2 140+
Bottom of Bore Hole completed 01/11/19 ———-
-3

Undrained Shear Strength (kPa).

SO"— DESCR'PT‘ON ) - Scala test was carried out in 1.0.metre depth increments. 23 4

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

BORE H O LE LO G N o. 11 (|0t 1 1 ) - v::eb:hgr::'d:;:es shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Geocon Geotechnical Ltd

Geotechnical Engineers BO RE HOLE LOG

1150 Victoria Street, P.O. Box 9123, Hamilton

567891
.'5
7] TOPSOIL. Respread. a
4 o
l—.
140+ hn.“‘
140+ PN
= | a0+ . \ ﬁ
o
A 2 L
-1 Q 140+
silty CLAY with trace fine sand. Very stiff, moist, highly plastic, yellowish brown. & -
Becoming moist to wet @ 1.4 metrés. - 140+ 3
> |- ©
110/30 3
=
u =3
108/45 o
O]
140+ 2
- 2 140+
Bottom of Bore Hole completed 01/11/19 ——
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD DRILL METHOD:_Hand Auger Loceep:MMC/AR proTrep. TD
JoB LOCATION: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_ 446 / 1432 DATE LOGGED: 01/11/19
JoB NuMBER: __W-16234 pRILLER: _MMC/AR CHECKED:

BORE HOLE LOG Nos. 10 & 11

LOCATION: refer Site Plan
SHEET: 10F1

RL {m):

Fig. No. A-5
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7 .3 PENETROMETER i
§ BORE HOLE LOG No. 12 (LOt 12) 2 S’Z 9(:__;:2 (blows/100mm) E_—‘%
e |29 e ]
= = |83 a%¢ i
< E oz | 443 W
£ | SOIL DESCRIPTION NERE I v |22
/ 3
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/ ©
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i 2 N 150 O O A A A T 8
-1 Q2 114122
a - q
silty CLAY with trace fine sand. Very stiff, moist, highly plastic, yellowish brown. % 140+ 8
> S
140+ '8
- 3
140+ (“5
(o]
140+ Z
2 110/39
Bottom of Bore Hole completed 04/11/19 —n—
-3

BORE HOLE LOG No. 13 (lot 13)

may be gradual.

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

- Vane shear values shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 448 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied fo attain

Undrained Shear Strength (kPa).

SO"— DESCRIPTlON - Scala test was carried out in 1.0 metre de;&\ increments. 2345867 91
ke)
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= 140 [T
. + L. .}
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5 140+ I
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"| Becoming yellowish brown @ 1.7 metres. 140+ %
[
[~ o}
140+ o
o}
140+ =
2 140+
Bottom of Bore Hole completed 04/11/19 ——r
-3
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JoB LocaTioN: _Stage 1, Lots 2 - 41 | Pirongia Road, Te Awamutu VANE No_446 / 1432 DATE LOGGED: 04/11/19
JoB NUMBER: __W-16234 priLLER: _MMC/AR CHECKED: ’
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 12 & 13
Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):
1150 Victoria Street, P.O. Box 9123, Hamiiton SHEET: 10F 1 Fig. No. A-6
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Bottom of Bore Hole completed 04/11/19 ———w—
-3

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

be gradual.
BORE HO LE LOG NO- 1 5 (I Ot 1 5) - $:r¥e :h?eraar \:J;ues shown are as-recorded in the field, to which a calibration factor
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Undrained Shear Strength (kPa).
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JOB NAME: FRONTIER DEVELOPMENTS LTD prILL METHOD:_Hand Auger roceep:MMC/AR protrep, 1D
JosLocation: Stage 1. Lots 2 - 41, Pirongia Road, Te Awamutu VANE No. 446/ 1432 DATE LOGGED: ___04/11/19
JoB NUMBER: ___W-16234 priLLER: _MMGC/AR CHECKED: zﬁ'i’\‘)
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 14 & 15
Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL {m):
1150 Victoria Street, P.O. Box 9123, Hamilton SHEET: 10F 1 Fig. No. A7




- SCALA -
= a5 PENETROMETER ol
8 BORE HOLE LOG No. 16 (LOt 16) 5 |2z g’;é {blows/100mm) E%
&0 w pu}
g S |2z s8¢ 3%
S E |oz| w2 =
% | SOIL DESCRIPTION ‘NEFEIE s |55
oz =
7 2
7/ TOPSOIL. Respread. @
/. 2 87119
¥ X % . ‘;“
* o ox 88/14
wox o = 92/14 -1 >
X % % w
* % x [ < 1 I e et A
x % o . y . . . . -1 L0 79/16
. . | clayey SILT with trace fine sand. Stiff to very stiff, moist, moderately piastic, ] c
= 71 yellowish brown. S| 1o 5
-] Containing manganese nodules @ 1.4 metres. o b
% < g
S 1400 =
¥ X % - :
: z i 140+ (‘05
o]
e 140+ z
2 140+
Bottom of Bore Hole completed 04/11/19 ———
-3

BORE HOLE LOG No. 17 (lot 17)
SOIL DESCRIPTION

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

may be gradual.

- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).

- Scala test was carried out in 1.0 metre depth increments. 2345 7 g1
.._‘6
TOPSOIL. Respread. 3
(o]
|—
140+ ‘~§~
140+
= 131125 Fob-{b - K
w
o £ 132/23
- silty CLAY with trace fine sand. Very stiff, moist, moderately plastic, i s o
yellowish brown. —(>5 138/42 8
©
140+ %
o
i~ s
140+ o
O
140+ 2
2 140+
Bottom of Bore Hole completed 04/11/19 ——
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD pRILL METHOD: _Hand Auger Loseen:MMC/AR pLoTteED. TD
JosLocaTion: _Stage 1. Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_ 446 / 1432 DATE LOGGED: 04/11/19
JoB NumBER: __W-16234 pRILLER:_MMC/AR CHECKED: A

Geocon Geotechnical Ltd

Geotechnical Engineers

1150 Victoria Street, P.O, Box 9123, Hamilton

BORE HOLE LOG

BORE HOLE LOG Nos. 16 & 17

LOCATION: refer Site Plan RL {m):
SHEET: 10F 1 Fig. No. A-8




T SCALA -
& ] PENETROMETER i
¢ | BORE HOLE LOG No. 18 (Lot 18) T o | o33 TR | 68
- g [S¥e] uE E W
Q E|BE] Tof 2
I T oL Wz O
z A EHITE D
& | SOIL DESCRIPTION B 182 S5s | oauseraon |20
oz =
7 3]
7.4 TOPSOIL. Respread. @
7 L
. % x 140+ kel
B 78017 b Ll ]
oo < 80M12  pobed Rtk
X X % [}
X % % ] < SRS
% % x . . . . . . -1 L 79/22
. .. clayey SILT with trace fine sand. Stiff to very stiff, moist, moderately plastic, i c
- . .| yellowish brown. 3 140+ 5
X ox % (@] “&,‘
= =
N 140+ 2
x % x - 8
% x 140+ 5
X X X O
‘o 140+ 2
2 140+
Bottom of Bore Hole completed 04/11/19 ——
-3

BORE HOLE LOG No. 19 (lot 19)
SOIL DESCRIPTION

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

may be gradual.

- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).

- Scala test was carried out in 1.0 metre depth increments. 2 3 4

58.7 91

74 TOPSOIL. Respread.

Topsoil

Becoming brown @ 0.6 metres.

silty CLAY with trace fine sand. Very siiff, moist, highly plastic, yeliowish brown.

Volcanic Ash

Bottom of Bore Hole completed 04/11/19

-3

140+

[

100/36
140+

140+

A\
1418

140+

140+

140+

140+

140+

No Groundwater

JOB NAME: FRONTIER DEVELOPMENTS LTD

pRiLL METHOD:_Hand Auger

JoB LocaTion: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_446 / 1432

JoB NUMBER: __W-16234

priLLER: _MMC/AR

DATE LOGGED:

LocgeD:MMC/AR pio1rED, TD

04/11/19

CHECKED:

[y~

Geocon Geotechnical Ltd

Geotechnical Engineers

1150 Victoria Street, P.O. Box 9123, Hamilton

BORE HOLE LOG LOCATION: refer Site Plan

SHEET: 10F 1

BORE HOLE LOG Nos. 18 & 19

RL (m):
Fig. No. A-9




= SCALA -
= [ PENETROMETER M
2 | BORE HOLE LOG No. 20 (Lot 20) o, 53 DR | g2
= g 00 WEE W
Q = B IOe 2y
E T oL 252 gm
3 E ez | vE3 il
w i . az
% | SOIL DESCRIPTION W8S ZTee 0345678910
) ! =
[o]
//5/// TOPSOIL. Respread. ! 2
//// % L Q
T qa0r
D i ]
B : 120/20
x X : < | 10620
X X ¥ [}
X % ox ] <
© % x -1 2 | 10018
© 1 clayey SILT with trace fine sand. Very stiff, moist, moderately plastic, [ 8 140+ 5
« « .| yellowish brown. K] g
- i 140+ 2
= s §
«xox 3
« % x : 140+ 5
X oOX % . O
e : 140+ pd
2 140+
Bottom of Bore Hole completed 04/11/19 ——— -
-3

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

BORE HO LE LOG No- 21 (IOt 21 ) - T/q:zeb:hg:dy;:jes shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa),
SOIL DESCRIPTION - Src]alr:‘tr;ztwa:i;rri:jngut i(n 1,ao)metre depth increments. 2345678910
7 7 [ =
/ /7| TOPSOIL. Respread. - 3
P 140+ ~ T T
e s 113/22
x % x 5 - 140+ }-4-]-- K -
x X % [723
X % x . X R " . . -4 QO 96/22
» % 7] clayey SILT with trace fine sand. Stiff to very stiff, moist, moderately plastic, =
o o} yellowish brown. 8 140+ .
i ° ]
X x % i < =
o ] 130/30 3
[
x o x L. =
X x % s 132/30 4
X % x ] S
‘x - 140+ S
. 2 140+
Bottom of Bore Hole completed 04/11/19 ——— -
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD priLL METHOD:_Hand Auger Loccen:MMC/AR prLotrep: 1D
JoBs LocaTioN: _Stage 1. Lots 2 - 41, Pirongia Road, Te Awamutu VANE No_446 / 1432 DATE LOGGED: 04/11/19
JOB NUMBER: __W-16234 pRiLLER: _MMC/AR CHECKED: / i—é /
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 20 & 21

Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):

1150 Victoria Street, P.O. Box 9123, Hamilton SHEET: 10F1 Fig. No. A-10




_— SCALA -
= L5 PENETROMETER ™40
g BORE HOLE LOG No. 22 (LOt 22) 2 gz %ié (blows/100mm) “5%
&) é 29 Wi- g E’J
. £ [S%| 228 o
. ox | Zx W<
% | SOIL DESCRIPTION 8 189] S6E |1 o5as0780m |0
4 =
'/ /| TOPSOIL. Respread. 3
% © ]
e 140+ fag |-
130/24
< 140+  fbofooode- \\ ..
-1 g 122/20
] silt?/ CLAY with trace fine sand. Very stiff, moist, moderately plastic, ] 8 140+ &
yellowish brown. < §
-] 140+ °
Sylaty » s
L (@)
- - | 140+ &5
gt o
oty 140+ =z
| 2 140+
Bottom of Bore Hole completed 04/11/19 ——o
-3

BORE HOLE LOG No. 23 (lot 23)

NOTES - The stratification lines represent the approximate boundary between soil types and the transition
may be gradual.
- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
Undrained Shear Strength (kPa).

SOIL DESCR[PT'ON - Scala test was carried outin 1.0 metre depth increments. 23458678910
) 3
4] TOPSOIL. Respread. a
7 .
"TL i 140+ N A R A
HTT 123/40
= 137738 Fob oAb T b
=[] FILLING: Mixture of Silt, Clay and Sand. Engineer certified, high strength, =1 £ 140+
= moist, highly plastic, yellowish brown. - T
] 82/36 8
E ©
=: 130/42 %
T c
ol -
140+ e
O]
122/45 <23
-2 140+
3 L
- £ 140+
- silty CLAY with trace fine sand. Very stiff, moist, moderately plastic, LE’
| yellowish brown. 8 140*
g 140+
108/26
3 118/35
Bottom of Bore Hole completed 04/11/19 —1
JOB NAME: FRONTIER DEVELOPMENTS LTD pRILL METHOD:_Hand Auger Logep:MMC/AR pLoTTED. TD
JoB LocATION: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_446 / 1432 DATE LOGGED: 04/11/19
JOB NUMBER: __W-16234 priLLER: _MMC/AR CHECKED; :&’\/
BORE HOLE LOG Nos. 22 & 23

Geocon Geotechnical Ltd

Geotechnical Engineers

1150 Victoria Street, P.O. Box 9123, Hamilton

BORE HOLE LOG LOCATION: refer Site Plan RL (m):

SHEET: 10F1 Fig. No. A-11




T SCALA
& &3 PENETROMETER e
8 BORE HOLE LOG No. 24 (LOt 24) £ ?,’g gf(]-:é (blows/100mm) E%
-
g |8z aee 5%
s S EE L HE
£ | SOIL DESCRIPTION B |82] 255 | 0sus676010 |0
Z
/// =
7] TOPSOIL. Respread. a
o
I...
140+ \\\ ..
s 140+ . \ A
[2]
i 2 R T
-1 2 140+
silty CLAY with trace fine sand. Very stiff, moist, highly plastic, yellowish brown. & .
| Becoming moist fo wet @ 1.8 metres. g 140+ %
>
140+ -é
b o
o
140+ &
(]
132/18 zZ
2 140+
Bottom of Bore Hole completed 01/11/19 ————
-3

BORE HOLE LOG No. 25 (lot 25)

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

may be gradual.

- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).

2345678 910

Topsoil

140+

140+

140+

140+

140+

Volcanic Ash

126/28

140+

140+

140+

SOIL DESCR'PTION - Scala test was carried out in 1.0 metre depth increments.
TOPSOIL. Respread.
; -1
silty CLAY with trace fine sand. Very stiff, moist, highly plastic, yellowish brown.
Becoming moist to wet @ 1.4 metres.
" yellowish brown @ 1.8 metres.
2
Bottom of Bore Hole completed 01/11/19 ———u
-3

No Groundwater

JOB NAME: FRONTIER DEVELOPMENTS LTD

DRILL METHOD:_Hand Auger

Jos LocaTion: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No 446 / 1432

Jos NumBer: _ W-16234

prILLER: _MMC/AR

106GED:MMC/AR piotTED. TD
DATE LOGGED: __ 01/11/19

CHECKED:, /z'%

Geocon Geotechnical Ltd

Geotechnical Engineers

1150 Victoria Street, P.O, Box 9123, Hamilton

BORE HOLE LOG

BORE HOLE LOG Nos. 24 & 25

LOCATION: refer Site Plan RL {m):

SHEET: 10F 1

Fig. No. A-12




T SCALA -
N L9 PENETROMETER i
2 | BORE HOLE LOG No. 26 (Lot 26 e 12z 223 (blows/100mm) ;5.%'
S g |58 SEE Y
&) =
: = 35| 228 oF
o lox| 2Zx% wg
£ | SOIL DESCRIPTION ELEE| SEE | L., aen |2
2 =
7 o]
/| TOPSOIL. Respread. 2
4 A o S0 N PO SO S O Y FORE Y I
Z - 140+
] FILLING: Mixture of Silt, Clay and Sand. Engineer Certified, high strength, R Fil Tl
e moist, highly plastic, light brown, mottled yellowish brown. 140+ TN
< 124/22 2
clayey SILT with trace fine sand. Stiff to very stiff, moist, moderately plastic, < Y
yellowish brown. -1 cE> 76/16
i < _
L [}
s 140+ §
140+ 2
- 3
silty CLAY with trace fine sand. Very stiff, moist, moderately plastic, brown. 140+ ®
140+ 2
2 140+
Bottom of Bore Hole completed 01/11/19
-3

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

b dual.
BORE HO LE LOG NO. 27 (IOt 27) - an:rZ,e sehgr; :;ues shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).
SOIL DESCRIPTION - Src]alr:?;estwa:?:;rri;?inguti(n1.ao)metre depth increments. 23456 78 910
7 7 =
77| TOPSOIL. Respread. a
7 k)
140 N
140+ - \\u -
clayey SILT with trace fine sand. Very stiff, moist, highly plastic, contains Pt 118/26 - \ b
manganese nodules, yellowish brown. X & N .
-1 2 120/20
g
2 88/20 5]
s *a
140+ %
silty CLAY with trace fine sand. Stiff to very stiff, moist, highly plastic, - 5
ellowish brown. 140+ o4
ecoming dark brown @ 1.7 metres. o
yellowish brown @ 1.9 metres. 130/22 2
2 140+
Bottom of Bore Hole completed 04/11/19 ——
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD prILL METHOD: _Hand Auger roceen:MMC/AR protren. ID
Jos Location: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No 446 / 1432 DATE LOGGED: 01 & 04/11/19
JOB NUMBER: __W-16234 DRILLER: _MMC/AR CHECKED: fr~st
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 26 & 27

Geotechnical Engineers BO RE HOLE LOG

1150 Victoria Street, P.O. Box 9123, Hamilton

LOCATION: refer Site Plan
SHEET: 10F1

RL (m):
Fig. No. A-13




=) SCALA
= £8 PENETROMETER Z
g BORE HOLE LOG No. 28 (LOt 28) 2 |2z g;% {blows/100mm) ws
o E 82| Y52 2z
T T o< wneeE Qui
3 E |az| YE% g
z | SOIL DESCRIPTION g |B5| SEg 2345678010 g2
7 =
/7 /| TOPSOIL. Respread. 2
,//// © o .|
LT FILLING: Mixture of Clay and Silt, Engineer certified, high strength, K ) [
5 moist, moderately plastic, brown, mottied yellowish brown. Fill 1ior
o agor L4 LN
© 7 ) clayey SILT. Very stiff, moist, slightly plastic, brown. -1 £ | o722
. . .| Becoming brown @ 0.8 metres. i < <
o " stiff @ 1.4 mefres. 2 | 102720 2
X% ox @ 2
X % x € | ro32 S
¥ % x » > 8
T 140+ 5
B i (o]
| silty CLAY with trace fine sand. Very stiff, moist, brown. - 140+ z
— 2 140+
Bottom of Bore Hole completed 20/11/19
-3

NOTES - The stratification lines represent the approximate boundary between soit types and the transition

b dual.
BO RE HOLE LOG No- 29 (l Ot 29) - C:Xe :hge‘:r ::lues shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).
SOIL DESCRIPTION ) - Sgalr:It';est waseac;rriézngut i(n 1?0) metre depth increments. 2345 91
7 7 =
'/ /| TOPSOIL. Respread. a
// IQ SRR S S A PG AN A Y O
- - - - . 13653 kb -{--f- bl b b
- FILLING: Mixture of Clay and Silt. Engineer Certified, high strength, R Fill -
Eiiis moist, moderately plastic, brown, mottied yellowish brown. ! 140+ T
X xX X ~‘-.'vv.. RS
% % x 140+ \7
" 1 clayey SILT with trace fine sand. Stiff to very stiff, moist, slightly plastic, light brown. |1 < | 11220 NN
~ + .] Becoming yellowish brown @ 0.9 metres. s 2
% x o | 8420 I
‘% x & g
X x x € | 130130 3
. < £
= -] 92/16 o
-] silty CLAY. Stiff, moist, slightly plastic, yellowish brown. i O
Becoming moist to wet and highly plastic @ 1.9 metres. | 90/24 2
" very stiff @ 2.0 metres. |
2 140+
Bottom of Bore Hole completed 20/11/19 ————
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD DRILL METHOD: Hand Auger Loceen:MMC/AR protrep. ID
JoB LocATION: _Stage 1, Lots 2 - 41 |, Pirongia Road, Te Awamutu VANE No_446 / 1432 DATE LOGGED: 20/11/19
JOB NUMBER: __W-16234 priLLER: _MMC/AR CHECKED: ___{ |
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 28 & 29

Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):

1150 Victoria Street, P.O, Box 9123, Hamiiton SHEET: 1 OF 1 Fig. No. A-14




5] SCALA
= &3 PENETROMETER o
% BORE HOLE LOG NO. 30 (LOt 30) % 2= gig (blows/100mm) E:‘%
2 £ 82| k8 gz
2 = |9%| 52s HE
0. ox ZED i
& | SOIL DESCRIPTION 2189 SHs | osus6700m0 |0
7
7] TOPSOIL. Respread. TIS
8 80/26 K-
=i FILLING: Mixture of Clay and Silt. Engineer certified, high strength, Fill \\ o 8 R R I B
i : moist, moderately plastic, yellowish brown, mottled brown. 12428 b AN Ll
SHRNRRE
< x % 140+
e 13534 |-} \> ]
x % x -1 < 130/25
« « x| clayey SILT with trace fine sand. Stiff to very stiff, moist, slightly piastic, | ﬁ 115725 o
« x x| light yellowish brown. & §
X X X ©
* x X < 82118 2
X X X - > 3
n 120124 5
X X x [*]
¥ x o 120/38 =
o 2 110/30
Bottom of Bore Hole completed 20/11/19 ——
-3

BORE HOLE LOG No. 31 (lot 31)

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

may be gradual.

- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 shouid be applied to attain

Undrained Shear Strength (kPa).

moist, moderately plastic, brown, mottled yeliowish brown.

SOIL DESCRIPTlON - Scala test was carried out in 1.0 metre de;ﬁ\ increments. 2345678 910
0
TOPSOIL. Respread. §
=] FILLING: Mixture of Clay and Silt. Engineer certified, high strength, Fill 140+ TTE,,. R

Becoming stiff @ 1.2 metres.

- silty CLAY. Very stiff, moist, moderately plastic, yellowish brown. -1

~~. silty CLAY with trace fine sand. Stiff to very stiff, moist, brown.

Bottom of Bore Hole completed 20/11/19 ————

-3

140+

129/24

128/26 F-}-4-- r

90/28

55/18

Volcanic Ash

70/18

88/08

140+

No Groundwater

JOB NAME: FRONTIER DEVELOPMENTS LTD

priLL METHoD:_Hand Auger

JosLocation: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_446 / 1432

JOB NUMBER: __ W-16234

priLLER: _MMC/AR

DATE LOGGED:
CHECKED:

Lo66eD:MMC/AR proTrED, 1D

20/11/19

7

Geocon Geotechnical Ltd

Geotechnical Engineers

1150 Victoria Street, P.O. Box 9123, Hamiiton

BORE HOLE LOG

BORE HOLE LOG Nos. 30 & 31

LOCATION: refer Site Plan
SHEET: 10F 1

RL (m):
Fig. No. A-15




- SCALA -
N %3 PENETROMETER @i
§ BORE HOLE LOG No. 32 (LOt 32) £ |2z ggl-g {blows/100mm) E%
Q E |52| 458 g
I T o< nzg Qui
% E |oz| 4E3 i
£ | SOIL DESCRIPTION N T T =
7 =
7 7.4 TOPSOIL. Respread. Q
o]
}__
140+ ““
105/18 SN
g 78/16 .. \K
)]
X 2 SN
| -1 Q 140+
silty CLAY with trace fine sand. Stiff to very stiff, moist, highly plastic, - & =
effowish brown. £ 140+ 2
ecoming brown @ 0.9 metres. > g
" moist to wet @ 1.9 metres. 140+ ]
140+ 15}
o
140+ z
2 140+
Bottom of Bore Hole completed 01/11/19 ————
-3

BORE HOLE LOG No. 33 (lot 33)
SOIL. DESCRIPTION

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

may be gradual.

- Vane shear values shown are as-recorded in the field, to which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).

- Scala test was carried out in 1.0 metre depth increments. 2345 7 g 1

7 =

// TOPSOIL. Respread. 4

7 2 SHARE

S 140+ ] -

x % x 140+ >

e < 140+ <

« | clayey SILT with trace fine sand. Very stiff, moist, slightly plastic, brown. -1 = 140+

« x «|] Becoming light brown @ 1.6 metres. [ 8 140+ 5
- S 5
Lo 140+ 3
‘xox - 5
x X 140+ (%
. 140+ 2
| silty CLAY with trace fine to coarse sand. Stiff to very stiff, moist, yellowish brown.

S 2 82/22

Boftom of Bore Hole completed 20/11/19
-3

JOB NAME: FRONTIER DEVELOPMENTS LTD

priLL METHOD: _Hand Auger

JOB LOCATION: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu

prILLER: _MMC/AR

DATE LOGGED:

L0GGED:MMC/AR protren. ID

01 & 20/11/19

1150 Victoria Street, P.O. Box 9123, Hamilton

SHEET: 10F 1

JOB NUMBER: ___W-16234 CHECKED: i
Geocon Geotechnical Ltd BORE HOLE LOG Nos. 32 & 33
Geotechnical Engineers BORE HOLE LOG LOCATION:  refer Site Plan RL (m):

Fig. No. A-16
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5 SCALA
= e g PENETROMETER o
g BORE HOLE LOG No. 34 (LOt 34) £ |2z g(t;lé (Dlows/100mm) g':%
Qo =
2 ¢ gz 5o¢ 2z
3 E|2z| wiz SE
& | SOIL DESCRIPTION S EI N P
2 —
P 3
7 7.7 TOPSOIL. Respread. 2
2% o
7/ =
el 126032 W]
L] SMY CLAY with trace fine sand. Very stiff, moist, moderately plastic, -
~ yellowish brown - 106/21
= 96/13
12}
i <
-1 L 73/10
g
I S -
1 g ; ; ; ; ; 21 102 o
] SMY CLAY with trace fine o coarse sand. Stiff to very stiff, moist, o] ]
-1 yellowish brown, mottled orangey brown. = 2
140+ -8
. =
140+ 5
2
~—sifty GLAY with trace fine 1o coarse sand, Stff, moist 1o wet, i — %90
- - ~{ contains mangnese nodules, light greyish brown. 5
2 o 72/16
SR
Bottom of Bore Hole compieted 20/11/19 ——— A
S
» ©
=
-3

NOTES -

The stratification lines represent the approximate boundary between soil types and the transition

Geocon Geotechnical Ltd|

1150 Victoria Street, P.O. Box 9123, Hamilton

) - be gradual.
BORE HOLE LOG NO. 35 (IOt 35) - C::e :hgr:r :aﬁues shown are as-recorded in the field, to which a calibration factor .
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
Undrained Shear Strength (kPa).
SOIL DESCRlPTION - Sgalr:g:tWa:igrri;jnguti(n 1?0)metre depth increments. 2345678910
7 7 =
7/ TOPSOIL. Respread. 2
7 o 1% T O O T O AR T
Z 76020 KA {t b
92/20 ool
Ay N
s 140+
w
[ <<
3 =1 L 140+
silty CLAY with trace fine sand. Stiff to very stiff, moist, highly plastic, - &
ellowish brown. £ 140+ &
ecoming wet @ 1.4 metres. > ©
140+ %
f ol
ol jom 3
110/34 Q2
(O]
98/38 S
2 70/18
Bottom of Bore Hole completed 01/11/19 ——n
-3
JOB NAME: FRONTIER DEVELOPMENTS LTD DRILL METHOD:_Hand Auger Loceen:MMC/AR protren, TD
.JoBLocATION: _Stage 1. Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No_446 / 1432 DATE LOGGED: /101 & 20/11/19
JOB NUMBER: __ W-16234 priLLER: _MMC/AR . CHECKED: o
BORE HOLE LOG Nos. 34 & 35

Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):

SHEET: 10F 1 Fig. No. A-17




= SCALA
- <3 PENETROMETER o
8 BORE HOLE LOG No. 36 Lot 36 £ 13z Cﬂf% (blows/100mm) @Lﬁ
3 s 08| §EE oy
[&] o= D
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silty CLAY with trace fine sand. Very stiff, moist, highly plastic, yellowish brown. & .
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Undrained Shear Strength (kPa).

SO“— DESCRIPTION - Scala test was carried out in 1.0 metre depth increments.

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

b dual.
BO RE HO LE LOG NO . 37 (|0t 37) - [\Yl‘:rzle sehge:' :aa;ues shown are as-recorded in the field, to which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain
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] silty CLAY with trace fine sand. Stiff fo very stiff, moist, highly plastic, i &
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o =
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]
140+ 2
2 140+
Bottom of Bore Hole completed 01/11/19 ————
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JOB NAME: FRONTIER DEVELOPMENTS LTD pRILL METHOD:_Hand Auger Loceen:MMC/AR proTren, ID
Jos Location: _Stage 1, Lots 2 - 41 , Pirongia Road, Te Awamutu VANE No 446 / 1432 DATE LOGGED: 01/11/19
JOB NUMBER: __W-16234 priLLER: _MMC/AR CHECKED:

Geocon Geotechnical Ltd

Geotechnical Engineers BORE HOLE LOG

1150 Victoria Street, P.O. Box 9123, Hamilton

BORE HOLE LOG Nos. 36 & 37

LLOCATION: refer Site Plan RL (m):

SHEET: 10F 1

Fig. No. A-18
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silty CLAY with trace fine sand. Very stiff, moist, highly piastic, yellowish brown. § =
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- z
140+ e
- =
(@]
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Bottom of Bore Hole completed 01/11/19 ——
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NOTES - The stratification lines represent the approximate boundary between soil types and the transition

bi dual.
BO RE HO LE LOG No- 39 (I Ot 39) - $:r>1/e :hzz' ::lues shown are as-recorded in the field, fo which a calibration factor

from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1,55 should be applied fo attain

Undrained Shear Strength (kPa).
SO“—- DESCR'PT‘ON - Sgalr:Itr;est wafigrrit;%ngbt i(n 1’.30) metre depth increments. 5 3 5 7 91
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L 2 T
=1 L 132/27
silty CLAY with trace fine sand. Very stiff, moist, highly plastic, - &
ellowish brown. = 138/28 B
ontaining manganese nodules @ 1.6 metres. X > T
Becoming stiff and wet @ 2.0 mefres. I 140+ 2
- 5
- 140+ e
R . o
] s 140+ 2
s 2 82/28
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JoB LOcATION: _Stage 1, Lots 2 - 41, Pirongia Road, Te Awamutu VANE No 446 / 1432 DATE LOGGED: 01/11/19
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Geocon Geotechnical Ltd BORE HOLE LOG Nos. 38 & 39
Geotechnical Engineers BORE HOLE LOG LOCATION: refer Site Plan RL (m):
1150 Victoria Street, P.O. Box 9123, Hamilton SHEET: 10F 1 Fig. No. A-19
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silty CLAY with trace fine sand. Stiff to very stiff, moist, highly plastic, - & N
yeilowish brown. € | 120140 2
Containing manganese nodules @ 1.4 metres. > ‘g
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Bottom of Bore Hole completed 01/11/19 ———
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BORE HOLE LOG No. 41 (lot 41)
SOIL DESCRIPTION

NOTES - The stratification lines represent the approximate boundary between soil types and the transition

may be gradual.

- Vane shear values shown are as-recorded in the field, to-'which a calibration factor
from Geotechnics Vane 446 of 1.42 and Geotechnics Vane 1432 of 1.55 should be applied to attain

Undrained Shear Strength (kPa).

- Scala test was carried out in 1.0 metre depth increments. 2345678 910
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| silty CLAY with trace fine sand. Stiff to very stiff, moist, moderately piastic,
ellowish brown. ) -1 < | 105/40
ecoming light brown, mottied yeliowish brown @ 0.7 metres. - <
" light yellowish brown @ 0.8 metres. o 70/47 8
g 3
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L. > 5
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silty CLAY with trace fine to coarse sand. Stiff, moist, yellowish brown, 86/60 o
mottled orangey brown. z
2 98/64
Bottom of Bore Hole completed 20/11/19
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