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Executive summary

Tonkin + Taylor Ltd (T+T) was engaged by WFH Properties Ltd (WFH) to monitor and provide
earthworks certification for the 9 No. Residential Lots contained within Stage 4A of Precinct 2 in the
Millwater Subdivision in Silverdale. Stage 4A comprises high density residential Lots 1011 to 1019
inclusive as shown on the Woods Final Contour As—Built Plans {Woods Ref 33218-04A—100-AB to
—-102) in Appendix Al. This Geotechnical Completion Report contains information required for
subdivisional earthworks completion reporting, as well as outlining geotechnical design issues that
need to be considered for subsequent building design and construction on each residential Lot.

Previous geotechnical investigation work across the subdivision was undertaken by T+T and reported
in:

a 2000 and 2001 Preliminary feasibility reporting (Ref. [1] and [2]).
2003 Major reconnaissance report covering land in the Silverdale North and Orewa West areas
(Ref. [3]).

c 2004 Geotechnical Investigation Report for the Wainui Road Subdivision (Ref. [4]), updated in
October 2005 following scheme modifications (Ref. [5]).

d 2006 Investigation report following purchase of Westlake property (Ref. [6]).
e May 2014 Geotechnical Investigation Report for Precinct 2 (Ref. [7]).
Woods Ltd (Woods) undertook the engineering design for this stage and the overall subdivision.

Bulk earthworks commenced on site in late 2014 and were completed by October 2016. Earthworks
comprised the following:

a Stripping of vegetation, organic materials and topsoil to stockpile.
b Installation of gully and subsoil drains.
i Cut to fill earthworks across the entire site, as shown on Woods Cut/Fill Contour As-Built,

Original Surface to Earthworks Surface (Woods Ref. 33218-04A-110-AB) in Appendix Al.

Civil earthworks commenced on site in November 2016 and were completed by May 2017, and
comprised the following:

a Minor cut to fill earthworks across parts of the site as part of final Lot development, as shown
on the Woods Cut/Fill Contour As—Built Plan Earthworks Surface — Final Surface (Woods Ref
33218-04A~111-AB) in Appendix A1l. '

b Construction of 3 No. timber pole retaining walls (i.e. Walls 306, 307 and 308) in the location
shown on the Woods Retaining Walls As—Built Plans (Woods Ref 33218-04A-130-AB to —134)
in Appendix Al.

C Installation of roading and services.

Overall subdivisional soil types are moderately expansive (Class M), based on laboratory testing
undertaken in accordance with AS 2870:2011 (Ref. [9]). Due to this classification, soils lie outside the
definition of good ground within NZS 3604:2011 (Ref. [10]). Building foundations will require either
specific foundation design for expansive soils or foundation design in accordance with AS 2870:2011
(Ref. [9]). Subject to design issues outlined in Section 3, and CSIRO recommendations outlined in the
appendices relating to expansive seils foundation design and home owner maintenance, each
residential Lot is considered to have a building platform area generally suitable for domestic
residential development subject to specific geotechnical assessment and foundation design due to the
presence of expansive soils.

Foundation design for residential development should proceed in accordance with Sections 6.5 t0 6.10
of this report.
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1 Introduction

1.1 General

Tonkin + Taylor Ltd (T+T) was engaged by WFH Properties Ltd (WFH) to monitor and provide
earthworks certification for the 9 No. Residential Lots contained within Stage 4A of Precinct 2 in the
Millwater Subdivision in Silverdale. Stage 4A comprises high density residential Lots 1011 to 1019
inclusive as shown on the Woods Final Contour As—Built Plans (Woods Ref 33218-04A-100-AB to
—102) in Appendix Al.

Previous geotechnical investigation work across the subdivision was undertaken by T+T and reported
in:

2000 and 2001 Preliminary feasibility reporting (Ref. [1], [2]).

b 2003 Major reconnaissance report covering land in the Silverdale North and Orewa West areas
(Ref. [3]).

c 2004 Geotechnical Investigation Report for the Wainui Road Subdivision (Ref. [4]), updated in
October 2005 following scheme modifications (Ref. [5]).

d 2006 Investigation report following purchase of Westlake property (Ref. [6]).
e May 2014 Geotechnical Investigation Report for Precinct 2 (Ref. [7]).

The preliminary (Ref. [1], [2]) and investigation (Ref. [3], [4], [5], [6], [7]) reports noted the presence
of existing instability comprising landsliding, soil creep and shallow slope movement across much of
Precinct 2. These features were proposed to be stabilised, and/or undercut and replaced with
engineered fill, during development works. While these stabilisation works are required across much
of Precinct 2, such works were not required to achieve satisfactory factors of safety against instability
for the finished development of Stage 4A.

Earthworks compaction control, in terms of minimum shear strengths and maximum air voids, was
recommended, and, along with other recommendations, has been incorporated into our control of
the works and, where applicable, included in completion reporting.

The scope of work cavered by this completion report includes:

a Review of geotechnical investigation reporting for the site;

b Monitoring and certification of earthworks operations in compliance with NZS 4431:1989 (Ref.
(81);

C Monitoring and certification of construction of 3 No. timber pole retaining walls (i.e. Walls 306,
307 and 308);

d Assessment of soils for expansive conditions in accordance with AS 2870:2011 {Ref. [9]);

e Certification of completed Lots for residential development in accordance with NZS 3604:2011
(Ref. [10]).

Woods Ltd (Woods) undertook subdivision engineering design and civil works construction
observations. As-built plans showing final contours and cut and fill depths have been prepared by
Woods and are attached in Appendix Al.

1.2 Description of Subdivision

The Millwater subdivision is situated to the north of the Silverdale Township, and west of the Metro
Park East reserve area, and comprises approximately 260 hectares. The subdivision is bound to the
south and west by Wainui Road, to the north by the Orewa Estuary and to the east by the Orewa
Estuary and Millwater Parkway. The original site comprised a mix of farm properties and associated
dwellings and existing residential developments.

Tonkin & Taylor Ltd May 2017
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The Precinct 2, Stage 4A area of the Millwater subdivision is located within what is known as Precinct
2 in the Silverdale North Structure Plan.

The Precinct 2 area is bound by Manuel Road to the northwest, Old Mill Road to the east, Wainui Road
to the south and west, and Precinct 3 to the northeast. The overall Precinct 2 and Stage 4A areas are
shown on T+T Drawing 21854.001-P2S4A-100 in Appendix A2.

Pre-development gradients within the Stage 4A area were gentle to moderately steep (1 in 15to 1 in
4 (V:H)) with an overall fall to the south east.

Post-development gradients within the Stage 4A area are gentle (1in 15 to 1in 10 (V:H)} and generally
fall to the south east as before. In order to form more level building platforms, 3 No. timber pole
retaining walls have been constructed along some Lot boundaries as shown on T+T Drawing
21854.001-P254A-101, and Woods Drawing 33218-04A-130-AB to -134. In addition, a geogrid
reinforced segmental block (Screen Block) wall has been constructed in the southern part of Stage 4A.

Stage 4A is presently accessed from the existing Bonair Crescent.

1.3 Geological Setting

Published geological mapping and information indicates the Precinct 2 area is underlain by Northland
Allochthon materials. In addition to the Northland Allochthon, our investigations identified the
presence of alluvial materials on site.

Precinct 2 site
location

: . .ol
ODrewa me

Figure 1 - Local Geology (from Edbrooke)

Land south of the Orewa River is located on an area of extensively deformed and sheared mudstones
and muddy to sandy limestones described as Onerahi Chaos — Northland Allochthon material. Recent
stream alluvium and slope colluvium derived from residual Northland Allochthon material is mapped
towards the base of the gullies at the bottom of the slopes. Recent stream alluvium and discontinuous
areas of older Pleistocene Age alluvium are also likely to be present overlying the Northland
Allochthon.

Tonkin & Taylor Ltd May 2017
MILLWATER - PRECINCT 2 STAGE 4A - Geotechnical Completion Report Job No: 21854.001/54A.v1
WFH Properties Ltd



Summary descriptions of geological units in Wainui/Manuel Roads area (after Kermode 1991) are as
follows:

Northland Allochthon

Deformed sediments, commonly known as Onerahi Chaos - Northland Allochthon: forms
hummocky rolling hills covering more than 100 km? west of Whangaparaoa Peninsula. Mixture
of undifferentiated deposits of various and widely sized (cm-km), randomly oriented blocks
comprising conglomerate limestone, mudstone, alternating sandstone and mudstone, and
serpentinite in a matrix of closely fractured and crushed, moderately soft, grey, brown, and
greenish grey mudstone and some sandstone (calcareous or siliceous). Some of the large
blocks, especially of limestone, have been mapped individually.

Pleistocene Age Alluvium

Up to 20 m thick and from 3 to 10 m above present base level: forms higher coastal and valley
terraces throughout the map area; in places locally discontinuous or absent. These alluvial
deposits are typically very thinly to very thickly bedded, yellow-grey to orange-brown, angular
to well rounded, mixed sizes (usually graded, coarse becoming fine upwards) of mud, sand and
gravel, comprising rock fragments and weathered rock residue from the hinterland. They
include some beds of black, humus-rich clay and white, pumice silt.

Geological cross—sections through the Precinct 2, Stage 4A area are enclosed as Drawing Numbers
21854.001-P254A-103 to —107 in Appendix A2. Borehole logs from the post-earthworks
investigations are enclosed in Appendix E.

Fill material placed across the site to form the final design profile typically comprised site-won
Northland Allochthon.
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2 Earthworks Operations

2.1 Plant

Bulk earthworks were undertaken by Hick Bros Civil Construction Ltd (Hicks). Various areas of soft
and/or wet materials were encountered during the works and were undercut and replaced with
engineered fill. Much of this undercut material was considered suitable for re-use as engineered fill
when conditioned appropriately. Accordingly, mixing of the cohesive fill materials with lime/cement
to facilitate fill placement and compaction was undertaken by Hiway Stabilizers Ltd (Hiway) under
Hicks’ control.

Civil works, including timber pole retaining walls, construction has been completed by JG Civil Ltd
{(JGCL).

Various earthworks equipment was used to undertake the works, comprising D6 and D8 bulldozers
and scoops, motor scrapers, tractors and discs, sheepsfoot compactors, padfoot rollers, and a number
of 12 to 35 tonne excavators. This plant generally carried out all construction earthworks.

Specialist contractors and plant were brought on site for pavement construction. Certification of the
pavement construction is beyond the scope of this report.

2.2 Construction Programme

Subdivisional earthworks commenced from late 2014 through to October 2016 under Hicks’ control.
Civil earthworks and construction for the residential Lots were under JGCL's control and were
undertaken progressively from November 2016 through to completion in May 2017.

Key Stage 4A earthworks components included:

Stripping of vegetation, organic materials and topseil to stockpile.
b Installation of gully and subsoil drains.

o Cut to fill earthworks across the entire site, as shown on Woods Cut/Fill Contour As-Built,
Original Surface to Earthworks Surface (Woods Ref. 33218-04A-110-AB) in Appendix Al.

Key Stage 4A civil works components included:

a Minor cut to fill earthworks across parts of the site as part of final Lot development, as shown
on the Woods Cut/Fill Contour As—Built Plan Earthworks Surface — Final Surface (Woods Ref
33218-04A—-111-AB) in Appendix Al.

b Construction of 3 No. timber pole retaining walls (i.e. Walls 306, 307 and 308} in the location
shown on the Woods Retaining Walls As—Built Plans (Woods Ref 33218-04A-130-AB to —134)
in Appendix Al.

o Installation of roading and services.
The earthworks, retaining walls, undercuts and subsoil drainage as-built plans are included in

Appendix Al (Woods Drawings 33218-04A-100-AB to —102, —110 to —112, —120 to —122 and —130 to
—134), and show the earthworks undertaken across the site.
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2.3 Compaction Control

Compaction control criteria, consisting of maximum allowable air voids and minimum allowable shear
strengths, were used for cohesive fill control. The Technical Specification included in our Geotechnical
Investigation Report (Ref. [4],[5],[6],[7]) included the following requirement for the subdivisional
earthworks:

Minimum Shear Strength and Maximum Air Voids Method

Minimum Undrained Shear Strength (Measured by insitu vane — IANZ calibrated)

General fills:
Average value not less than 140 kPa
Minimum single value 110 kPa

Maximum Air Voids Percentage (as defined in NZS 4402:1986)

General fills:
Average value not more than 10%
Maximum single value 12%

The average corrected shear strength value was determined over any ten consecutive tests.

Regular in situ density, strength and water content tests were carried out on the filling at, or in excess
of, the frequency recommended by NZS 4431:1989 (Ref. [8]). Test results are contained in
Appendix E.

Quality Control (QC) testing showed that the results for the filling were consistently meeting the
required undrained shear strength and air voids criteria, demonstrating that the water content of
placed fill was consistently at, or close to, optimum. To the best of our knowledge, any problems
encountered were rectified, where required, by close monitoring of the selection of borrow materials,
discing and remixing of the available soil types, and minor reworking.
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3 Geotechnical Development Works

3.1 Subsoil Drainage

A network of subsoil drains has been installed within the original gully alighments across Precinct 2
during the original bulk earthworks, in addition to those drains installed as part of the timber pole
retaining walls construction.

The subsoil drains installed within the gullies were excavated into the underlying rock to intercept
groundwater and springs. The subsoil drains comprised 600mm to 1m wide trenches, installed in the
base of the mucked out gully alignments, prior to placement of up to 9m of fill, and backfilled with:

a 160mm diameter, Hiway grade, perforated Nexus pipes along the base of the trench.

b SAP50 scoria over the top of the Nexus pipe to within 1m of the ground surface (at time of
construction).

C Bidim A19 geotextile filter-cloth over the top of the scoria.

d Compacted, engineered fill within the top metre of the trench.

The gully drains discharge into the main downslope gully that runs centrally through Precinct 2.
In addition to the above, subsoil drains were installed as part of the retaining wall structures.

Timber pole wall drainage comprised a 110mm diameter Nexus pipe covered in SAP50 scoria installed
along the rear of the timber poles and brought through under the base of the wall to discharge into
the reticulated stormwater system. A cap of engineered fill was placed over the top of the drainage
trench to limit surface seepage.

The subsoil drainage system and connections are shown on the Woods Shear Key, Undercuts & Subsoil
Drains As—Built Plans (Woods Ref 33218-04A-120-AB to —122) in Appendix Al, and on T+T Drawing
21854.001—P25S4A—102 in Appendix A2.

3.2 Timber Pole Walls

Three timber pole retaining walls were constructed across this stage of the subdivision, comprising
Walls 306, 307 and 308 at the location shown on T+T Drawing 21854.001-P2S4A-101. These walls
were designed by T+T and allow for the various design conditions encountered across the stage,
including toe slopes, slope surcharges and vehicle surcharges, as appropriate. Construction drawings
for Walls 306, 307 and 308 were issued in August 2016 and a copy of these are included in Appendix
A2. These walls were constructed during the Civils construction stage by JGCL.

The walls comprise high density timber poles installed to various depths dependent on design
conditions. Inspections for these walls were undertaken by T+T staff to confirm pile hole diameter,
depth and spacing, pile sizes, and installation of drainage materials and lagging, in accordance with
the design drawings.

The drainage pipes from behind the walls are connected into the stormwater system, as shown on the
Woods subsoil drainage as—built plans in Appendix Al.

These walls have been designed to accommodate a maximum 5kPa surcharge, although development
immediately behind/above the walls is likely to be precluded by Council planning rules.

Certification of Walls 306, 307 and 308 in accordance with the relevant Engineering Approval is to be
supplied under a separate cover.
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4 Stability Analyses

As noted in Section 1, slope stability analyses undertaken during the investigation stage of the project
identified that shear keys were not required to achieve satisfactory factors of safety against slope
instability for the finished development of Stage 4A.

Observations and monitoring were undertaken during bulk earthworks construction to confirm that
the ground conditions exposed were consistent with the assumptions made in the stability analyses.

We are satisfied that the design stability analyses remain valid for the completed works on the
following basis:

a the exposed ground conditions generally conform to those assumed for design;

b the as-built profiles match design levels;

C the earthworks monitoring shows compliance with specified criteria, upon which fill properties
have been based.

Tonkin & Taylor Ltd May 2017
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5  Project Evaluation / Building Design Considerations

5.1 General

Ground conditions within Precinct 2, Stage 4A straddle a range of “design conditions” including cut
ground, filled ground and expansive soils. The following sections set out relevant geotechnical design
issues.

5.2 Bearing capacity for building foundations

All filled and natural ground within the influence of conventional residential shallow strip and pad
foundation loads is assessed as generally having a geotechnical ultimate bearing capacity of 300kPa,
as required by NZS 3604:2011 (Ref. [10]). This corresponds to a factored (Ultimate Limit State) bearing
capacity of 150kPa and working (Serviceability Limit State) bearing ca pacity of 100kPa.

Due to the presence of expansive soils, foundation conditions fall outside the definition of “good
ground” contained in NZS 3604:2011 (Ref. [10]). In terms of AS 2870:2011 (Ref. [9]}, the soils present
are considered to lie within Site Class M (moderately expansive) with characteristic surface
movements anticipated to be in the range of 20mm to 40mm. Due allowance should be made for
expansive soils, as discussed in Section 5.11.

Where a geotechnical ultimate bearing capacity greater than 300kPa is required to support any
dwelling constructed outside the scope of NZS 3604:2011 (Ref. [10]), further specific site investigation
and design of foundations will be required.

5.3 Settlement

From our inspections during earthworks operations, and the results of compaction quality control
testing, we consider that differential settlement induced by self-weight of engineered fill should now
be largely complete. Further settlements should be within normally accepted design tolerances of
25mm, as outlined in NZS 3604:2011 (Ref. [10]), with respect to conventional building development.

Settlement plates were installed in the areas of greatest fill thickness, prior to fill placement, to
monitor the settlement of the subgrade through Precinct 2. This monitoring shows that settlements
of up to 145mm occurred during development. This settlement occurred between February 2016 and
December 2016, with negligible movement since that time. We consider that settlement of the
underlying soils is also essentially complete under the current surcharge.

In order to minimise the risk of ground settlements exceeding 25 mm, NZ5 3604:2011 (Ref.[10]) allows
a maximum fill surcharge of 600 mm over the building platform during future development. Filling in
excess of this thickness should be subject to specific foundation design and assessment.

5.4 Retaining walls

Due to the shallow grades across most of the Stage 4A Lots, it is not anticipated that significant
retaining walls will be required as part of any Lot development. However, if walls are required, then
the retaining wall design will be dependent on the site specific requirements.
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For preliminary design we recommend the use of the following geotechnical design parameters:
Y =18 kN/m?3,
¢’ =0 kPa,
@ =30°,
Ka=0.30,
Kp =3.33,
“Su” of 50kPa for the embedment soil (subject to confirmation during construction).

These values are based on level ground above and below the wall and will require appropriate
amendment to allow for slope, traffic and other surcharges or toe slopes and the specific lot geometry
and development requirements, as applicable.

All retaining walls should include a layer of free draining granular fill (with geotextile over the top)
immediately behind the wall covered with a 0.3m thick (minimum) compacted clay fill cap, with
intercepted groundwater seepage piped into the reticulated stormwater system.

Any walls greater than 1.5m retained height will require a geotechnical assessment, as a minimum, to
check and confirm that the stability of the subject (or adjacent} Lot is not detrimentally affected.

The existing timber pole retaining walls constructed within the Precinct 2 Stage 4A area are shown on
the Woods Retaining Walls As—Built Plans (Woods Ref 33218—04A-130-AB to —134). These walls have
been designed to accommodate a maximum 5kPa surcharge, although development immediately
behind/above the walls is likely to be precluded by Council planning rules. The presence of these walls
should be taken into account for any proposed works downslope of the walls, specifically to ensure
that any proposed cuts do not undermine the base of the walls. In general, earthworks should be
limited to no closer than 1.5m from the toe of the walls.

For clarity, the Lots within Stage 4A that will need to consider the presence of the existing retaining
walls during site development are:

a Timber wall 306 — Lots 1011 to 1013 inclusive

b Timber wall 307 — Lots 1014 to 1016 inclusive
C Timber wall 308 — Lots 1017 to 1019 inclusive

5.5 Subsoil Drainage

Following gully muckouts during initial bulk earthworks, groundwater drainage was installed using
Nexus drains covered in geotextile cloth to permanently handle ground water flows.

The extent of the subsoil drainage systems are shown on the Woods Shear Key, Undercuts & Subsoil
Drains As—Built Plans (Woods Ref 33218-04A-120 —AB to —122) in Appendix A1, and on T+T Drawing
21854.001-P254A-102 in Appendix A2.

This drainage system is relatively deep and located so that it is unlikely to be encountered during
future residential site development and is expected to be maintenance free. Any deep excavations
should take account of the presence of these drains nonetheless. If a drain is encountered, damaged,
or identified as defective, repairs should be observed by a Chartered Professional (Geotechnical)
Engineer familiar with this report, and notified to Auckland Council.

The Woods Shear Key, Undercuts & Subsoil Drains As—Built Plans (Woods Ref 33218-04A-120-AB to
—122) shows the location and invert of the subsoil drainage through this Stage.
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5.6 Post Earthworks Investigations

Following the completion of earthworks operations, T+T have undertaken supplementary fieldwork
to confirm the consistency of the natural subsoils and engineered fill. From the investigations, we
confirm that the subsoils are considered to have a geotechnical ultimate bearing capacity of 300kPa,
asrequired by NZS 3604:2011 (Ref. [10]). This corresponds to a factored (Ultimate Limit State) bearing
capacity of 150kPa and working (Serviceability Limit State) bearing capacity of 100kPa. Associated
borehole logs and site plan (T+T Drawing 21854.001-P254A—110) are attached in Appendix E.

5.7 Stormwater

Public stormwater services have been installed within the Precinct 2, Stage 4A. Stormwater and runoff
from roofs, decks and paved areas, together with discharges from retaining wall drains and other
subsoil drains must be connected directly into the public stormwater drainage network.

5.8 Service lines

Trench backfill has been compacted to minimise potential for future settlements. However, where
building envelopes lie adjacent to or across service lines, all foundations should extend and be founded
below the 45 degree zone of influence line from pipe inverts. This requirement is to avoid excessive
pipe surcharges, and to allow for future maintenance of the system without detrimentally affecting
adjacent structures. Subject to approval from Auckland Council, foundations may extend and bridge
over service lines provided specific foundation design is undertaken.

A copy of the stormwater as—built plans (Woods Stormwater As—Built Plans, Woods Ref 33218-4A—
300-AB to —304) are included in Appendix Al.

5.9 Road subgrades

Based on the fill monitoring and site observations during development, filled and natural ground
within the road and vehicle access Lots is considered generally suitable for the proposed residential
pavements. Subgrade strength testing was carried out following excavation to formation levels along
the road alignments. These subgrade test results were passed on to Woods for use in their pavement
design. All road subgrades have been lime and cement stabilised to assist in pavement strengths, and
to minimise the impact of expansive soils on road pavements.

For future road construction in other parts of the Precinct 2 Stage 4A development, within natural
ground, a design CBR of 2% is considered appropriate while, within engineered fill areas, a design CBR
of 7% is appropriate.

5.10 Topsoil

Following completion of topsoil spreading and grassing, topsoil depths were measured in each of the
Lots and these are shown on T+T Drawing 21854.001-P2S4A-111 attached in Appendix E. Due to
variations in placement depths and earth worked surface levels, topsoil depths may vary from those
recorded.

5.11 Expansive soils

Expansive soils (or “reactive soils” using Australian terminology) are clay soils that undergo
appreciable volume change upon changes in moisture content. The reactivity and the typical range of
movement that could be expected from soils underlying any given building site depend on the amount
of clay present, clay mineral type, and proportion, depth and distribution of clay throughout the soil
profile. Moisture changes tend to occur slowly in clays and produce swelling upon wetting and
shrinkage upon drying.
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Apart from seasonal moisture changes (wet winters / dry summers) other factors that can influence
soil moisture content include:

a Influence of garden watering and site drainage;

b The presence of large trees (especially fast growing Australian species such as eucalyptus) close
to building envelopes, and;

c Initial soil moisture conditions at construction time.

Visually, the surfaces of expansive soils are noted for developing extensive cracking during dry periods
(especially late summer through autumn in Auckland) and can be locally identified by this feature
when sites are excavated and left for a week or two to dry out. Further information on expansive soils
is given in Appendices C and D of this report.

In order to assess for the presence of expansive soils within this stage of the development,
representative soil samples were retrieved from near surface strata and tested by Geotechnics Ltd to
determine soil shrinkage characteristics in accordance with AS 1289.7.1.1.

Based on the laboratory results (attached in Appendix E), the foundation soils on this stage of the
subdivision lie outside the definition of ‘good ground’ as outlined in NZS 3604:2011 (Ref. [10]).

In terms of AS 2870:2011 (Ref. [9]), the soils present are considered to lie within Site Class M
(moderately expansive) with characteristic surface movements anticipated to be in the range of 20mm
to 40mm.

Accordingly, building foundations on this stage of the subdivision will need to be subject to specific
foundation design by a Chartered Professional Engineer familiar with the contents of this report and
responsible for design of structural elements {including foundations) of the building. Reference should
be made to AS 2870:2011 (Ref. [9]) for assistance.
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6

Statement of Professional Opinion as to the Suitability of Land for
Building Development

I, Mr C.J. Freer of Tonkin & Taylor Ltd, P O Box 5271, Wellesley St, Auckland, hereby confirm that:

6.1

6.2

6.3

6.4

6.5

| am a Chartered Professional Engineer experienced in the field of geotechnical engineering and
an authorised representative of Tonkin + Taylor who was retained by WFH Properties Ltd as the
Geotechnical Engineer on Precinct 2 Stage 4A (comprising high density residential Lots 1011 to
1019 inclusive) of the Millwater Residential Subdivision Development off the Millwater Parkway
in Silverdale. Inspection and observation of the works have been carried out during construction
by either myself or staff acting under my direction.

The extents of preliminary investigations are described in Tonkin & Taylor Ltd Precinct 2
Geotechnical Investigation Report Ref No. 21854.001 dated May 2014. The conclusions and
recommendations of those documents have been re-evaluated in the preparation of this report.
Details of all earthworks control tests performed are enclosed (Appendix E).

The Contractors have confirmed that the work undertaken has been completed in accordance
with the drawings, specifications and any variations issued and is consistent with the inspections
and observations carried out by Tonkin & Taylor Ltd. Complete Construction Certificates have
been provided by the Contractors and are presented in Appendix B. Tonkin & Taylor Ltd accepts
no liability for any errors or omissions represented by those documents.

On the basis of our observations and inspections together with the information supplied by
others, including the Contractor’s Construction Certificates, it is my professional opinion, not to
be construed as a guarantee that:

6.4.1 The earth fills shown on the attached Woods drawings, Project No 33216, Millwater,
Precinct 2, Stage 4A, Drawing Numbers 33218-04A-100-AB to —102 and -110 to
—112, have been generally placed in compliance with NZS 4431:1989 (Ref. ([81).

6.4.2 The completed earthworks give due regard to land slope and foundation stability
considerations.

For High Density Residential Lots 1011 to 1019 inclusive:
6.5.1 Foundation design

The filled and natural ground within residential Lot boundaries is considered generally
suitable for the erection thereon of light timber framed, flexibly clad residential
buildings subject to clauses 6.5.2 t0 6.5.5.

6.5.2 Bearing capacity

Foundation design for these Lots should limit geotechnical ultimate bearing capacity
to 300 kPa (factored (ULS) 150 kPa, working (SLS) 100 kPa). This is as specified in NZS
3604:2011 (Ref. [10]).

6.5.3 Expansive soils

Due to the presence of expansive clay soils, foundation soils lie outside the definition
of ‘good ground’ in NZS 3604:2011 (Ref. [10]). Soils are considered to lie in Site Class
M (moderately expansive) as defined in AS 2870:2011 (Ref. [9]) with anticipated
characteristic surface ground movements of 20mm to 40mm. Clause 6.5.3.1 of this
Geotechnical Completion Report may be used for expansive soil foundation design on
this subdivision:

Tonkin & Taylor Ltd May 2017
MILLWATER - PRECINCT 2 STAGE 4A - Geotechnical Completion Report Job No: 21854.001/54A.v1
WFH Properties Ltd
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6.5.3.1 Specific foundation design for expansive soils

Specific foundation design should be undertaken by a Chartered
Professional Engineer familiar with the contents of this report and
responsible for design of structural elements (including foundations) of the
building.

The minimum specific design requirements set for expansive soils within
this clause are:

i) Minimum foundation embedment of 600 mm following topsoil
removal and benching of building platform areas to finished ground
levels

ii) Four bar steel reinforcing cages should be used

iii) For buildings having brittle exterior cladding, for example bhrick
veneer, stucco plaster, solid plaster, block work, styrofoam type
cladding or sprayed plaster over harditex systems etc, the potential
effects of seasonal ground movements need to be considered by
the building designer.

The above minimum requirements within this clause may be superceded if
individual engineers are able to demonstrate their specific design solutions
are applicable to site soil conditions to the satisfaction of Auckland Council.
Specific design may be undertaken by first principles or by reference to AS
2870:2011 (Ref. [9]), Section 4 and related documents.

6.5.4 Floor Slab Construction

Slab on grade construction is expected to be relatively straightforward across the
subdivision, but problems can occur with slab construction on shrink/swell sensitive
soils. In soils which become desiccated in summer, subsequent capillary moisture rise
may cause dry soils to wet up and swell, causing slab uplift and building distress.
Alternatively, construction during winter may result in subgrade soils with high
moeisture cantents drying out through summer, with subsequent soil shrinkage and
possible building deformation.

~ The structural engineer should take likely construction timeframes into account and
confirm that their design and construction methodologies will accommodate the soil
shrinkage or swelling that may occur.

The Contractor should ensure that the ground beneath the floor slab areas is suitably
conditioned to ensure that the subgrade is neither too dry nor too wet prior to hardfill
placement and concrete pouring to avoid undue shrink or swell movements.

6.5.5 Building maintenance - Owners responsibility

The owner is responsible for maintenance of the building and site and should be
familiar with the performance and maintenance requirements set out in CSIRO sheet
BTF18 Foundation Maintenance and Footing Performance: A Home Owners Guide. A
copy of this sheet is included in Appendix D.

6.5.6 Retaining walls / Earthworks

No retaining wall construction in excess of 1.5 metres height and no earthworks
involving fills in excess of 600mm depth should take place on these Lots unless
endorsed by a suitable design undertaken by a Chartered Professional (Geotechnical)

Tonkin & Taylor Ltd May 2017
MILLWATER - PRECINCT 2 STAGE 44 - Geotechnical Completion Report Jobh No: 21854.001/S4A.v1
WFH Properties Ltd
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6.6

6.8

6.9

6.10

Engineer familiar with the contents of this report and responsible for design of
structural elements of the building.

Underfill (Subsoil) drainage

Underfill {Subsoil) drains have been installed during subdivisional development in the
locations shown on the Woods Shear Key, Undercuts & Subsoil Drains As—Built Plans (Woods
Ref33218-04A-120-AB to—122) in Appendix A1, and on T+T Drawing 21854.001-P254A-102
in Appendix A2. These drains are considered to be maintenance free. This drainage system is
relatively deep and located so that it is unlikely to be encountered during future residential
site development. Although future works are unlikely to encounter the drains, their location
should be considered prior to designing deep foundations and, if damaged, repairs should be
observed by a Chartered Professional (Geotechnical) Engineer familiar with this report, and
notified to Auckland Council.

The Woods Shear Key, Undercuts & Subsoil Drains As—Built Plans (Woods Ref 33218-04A-
120-AB to —122) shows the location of the subsoil drains through these Lots.

Stormwater and Sanitary Sewer Lines

Where building envelopes lie adjacent to or across service lines, all foundations should extend
and be founded below the 45 degree zone of influence line extending from pipe inverts. This
requirement is to avoid excessive pipe surcharges, and to allow for future maintenance of the
system without detrimentally affecting adjacent structures. Subject to approval from
Auckland Council, foundations may extend and bridge over service lines provided specific
foundation design is undertaken. A copy of the stormwater as—built plans are included in
Appendix Al.

Road and Access Lots

Based on the fill monitoring and site observations undertaken during site development, the
filled and natural ground within Precinct 2, Stage 4A is considered generally suitable for
residential road and accessway construction. Scala penetrometer testing should be
undertaken when road subgrades have been prepared to confirm subgrade strengths. Subject
to such subgrade testing, for future road construction in other parts of the Precinct 2 Stage
4A development, within natural ground, a design CBR of 2% is considered appropriate, while
within engineered fill areas, a design CBR of 7% is appropriate.

Unexpected ground conditions

Our assessment is based on interpolation between borehole positions, site observations and
periodic earthworks control visits. Local variations in ground conditions may occur. Although
unlikely, unfavourable ground conditions may be encountered during site benching and
footing excavations. It is important that we be contacted in this eventuality, or in the event
that any variation in subsoil conditions from those described in the report are found. Design
assistance is available as required to accommodate any unforeseen ground conditions
present.

Tonkin & Taylor Ltd May 2017
MILLWATER - PRECINCT 2 STAGE 4A - Geotechnical Completion Report Job No: 21854.001/S4A.v1
WFH Properties Ltd
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7 Applicability

This report has been prepared for the benefit of WFH Properties Ltd with respect to the particular
brief given to us and it may not be relied upon in other contexts or for any other purpose without our
prior review and agreement.

It does not remove the necessity for the normal inspection of foundation conditions at the time of
erection of any dwelling, especially in cases where concrete blockwork and/or brick veneer or stucco
plaster buildings are sited partly on fill or partly on natural ground, or where they are entirely sited on
filling whose depth changes significantly across the building platform.

Tonkin & Taylor Ltd

Report prepared by: Technical review by:

7; ’.; '. j‘ . .. "1 I. "- / I‘» )
/ / ol /

I,/ ................................................. c;,!,..,;;.LZ;\wz.';-x,.}..\C/.z............................
- Aridrew Linton Andrew Stiles
Senior Geotechnical Engineer Senior Geotechnical Engineer

Authorised for Tonkin & Taylor Ltd by:

Project-&Direct'or BE (Civil), MIPENZ, C.P. Eng.

JXXL
p:\21854\21854.001 - precinct 2\gcr\stage 4a\jxx| 170511 p2sda-gcr - final.docx

Tonkin & Taylor Lid May 2017
MILLWATER - PRECINCT 2 STAGE 4A - Geotechnical Completion Report lob No: 21854.001/54A.v1
WFH Properties Ltd



16

8 References

[1]  Tonkin & Taylor Ltd., October 2001. Stoney Block, T+T Ref. 18214.

[2]  Tonkin & Taylor Ltd., May 2001. Silverdale Blocks, Silverdale, Geotechnical Issues — Future
Medium Density Development, T+T Ref. 18213.

[3] Tonkin & Taylor Ltd., November 2003. Silverdale North and Orewa West Blocks, Silverdale,
Geotechnical Issues — Future Medium Density Development, T+T Ref. 20914.

[4] Tonkin & Taylor Ltd., November 2004. Wainui Road Subdivision, Silverdale, Geotechnical
Investigation Report, T+T Ref. 21854,

[5] Tonkin & Taylor Ltd., October 2005. Wainui Road Subdivision, Silverdale, Geotechnical
Investigation Report — Scheme Plan 7, T+T Ref. 21854.

[6] Tonkin & Taylor Ltd., March 2006. Silverdale North — Westlake Block, Geotechnical
Investigation Report, T+T Ref. 21854,

[7]1  Tonkin & Taylor Ltd., June 2014. Millwater — Precinct 2, Geotechnical Investigation Report. T+T
Ref. 21854.001

[8] New Zealand Standards, 1989. NZS 4431:1989 Code of Practice for Earth Fill for Residential
Development.

[9] Standards Australia, 2011. AS 2870:2011 Residential sfabs and footings.
[10] New Zealand Standards, 2011. NZS 3604:2011 Timber Framed Buildings.

Tonkin & Tayler Ltd May 2017
MILLWATER - PRECINCT 2 STAGE 4A - Geotechnical Completion Report Job No: 21854.001/54A.v1
WFH Properties Ltd '



Appendix A1l: Woods Drawings

e 33218-04A-100-AB to —-102
® 33218-04A-110-AB

® 33218-04A-111-AB

° 33218-04A-112-AB

® 33218-04A-120-AB to -122

® 33218-04A-130-AB to-134
° 33218-4A-300-AB to —304

Final Contour As—Built Plans

Cut/Fill Contour As—Built Plan
Original Surface — Earthworks Surface

Cut/Fill Contour As—Built Plan
Earthworks Surface — Final Surface

Cut/Fill Contour As—Built Plan
Original Surface - Final Surface

Shear Key, Undercut & Subsoil Drains As—Built
Plans

Retaining Wall As—Built Plans

Stormwater As—Built Plans



e
/

/

Py
. //’ v A
¢ /

/

) 1 ," 4=
161 T
I/l 1 2', e
7 Y ’ z Al

"/ 7 /’I;,‘,_q,/, .

REVISION DETAILS NAME | DATE

NOTES

1. CONTCURS ARE AT 0.6 METRE INTERVALS

2. BOUNDARIES ARE SUBJECT TO FINAL
SURVEY.

LEGEND

CONTOURS MAJOR

—————— CONTOURS MINOR

e weesem =mm STAGE BOUNDARIES

LOT BOUNDARIES

CLIENT:

WFH®

PR OPERTIES

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

,——_'—_____‘—’—‘
/.——-—
—
/’
—
/
-

SCALEBAR (m} / - -
m||||||\||11 T | -~ - ,\\ %
e I f 2 ~ £
0 20 40 A0 P \ )

| certify that these As-built Plans are an accurate record of the works undertaken and that:

s The coordinates (XY} are in terms of NZTM on NZGD2000

s The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

.

FINAL CONTOUR
AS-BUILT PLAN
PAGE 1 OF 3

AUCKLAND COUNCIL

i DESIGNED:
Signed: fii B AC ASBUILT
Registered Professional Surveyor CHECKED: KR DRAWN: p
Sl 11/04/2017 APPROVED: MRH SURVEYED: WOODS
- JOB NUMBER: SCALE:
3ete 1:2000 @ A3
Name: ROWAN HALLAM S T
DWG. NO. REV.

\ 7

33218-04A-100-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-100-AB FINAL CONTOURS.dwg, 21/04/2017 11:50:22 a.m.




/
/ /
/
e /
T /
SCALEBAR (m) o
PR ; — I \
I I ! o
0 10 20 50 e /
——
—— T

—

| REVISION DETAILS NAME | DATE

NOTES

1. CONTOURS ARE AT 0.5 METRE INTERVALS

2. BOUNDARIES ARE SUBJECT TO FINAL
SURVEY.

LEGEND

CONTOURS MAJOR
______ CONTOURS MINOR
= s == STAGE BOUNDARIES

LOT BOUNDARIES

CLIENT:

PURYIG PEESRY T ENS

WOODS

Engineers. Surveyors. Planners.

| certify Ihal these As-built Plans are an accurate record of the works undertaken and that:
s The coordinates (X,Y) are in terms of NZTM on NZGD20DD
e The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

MILLWATER
PRECINCT 2
STAGE 4A

FINAL CONTOUR
AS-BUILT PLAN
PAGE 2 OF 3

AUCKLAND COUNCIL

/
Y e DESIGNED:
Signed: ﬂf#’e"f/f ) AC ASBUILT

Registered Professional Surveyor CHECKED: KR DRAWN: sp

: SURVEYED:
Date: 11/04/2017 - APPROVED MRH EYED:  woops
7 JOB NUMBER: SCALE:
G 1:1000 @ A3
TED:

Name: ROWAN HALLAM BSUER MarcH 2017

] DWG. NO. REV.

l/

\ L

33218-04A-101-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-100-AB FINAL CONTOURS.dwg, 21/04/2017 11:50:23 a.m.




REVISION DETAILS NAME | DATE

/ /
o ~/ /
\\/ y
/

/ /

NOTES

1. CONTOURS ARE AT 0.5 METRE INTERVALS

2. BOUNDARIES ARE SUBJECT TO FINAL
SURVEY.

LEGEND

CCONTOURS MAJOR
______ CONTOURS MINCR
s e = STAGE BOUNDARIES

LOT BOUNDARIES

CLIENT:

WFH®

P ROEPUHESR T | E 8

WOODS

Engineers. Surveyors. Planners.

/ MILLWATER

PRECINCT 2
STAGE 4A

FINAL CONTOUR
AS-BUILT PLAN
PAGE 3 OF 3

| certify that these As-built Plans are an accurate record of the works undertaken and that:
The coordinates (X,Y) are in terms of NZTM on NZGD2000
The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum AUCKLAND COUNCIL
1?4
s T DESIGNED:
Signsd: i a AC ASBUILT
Registered Professional Surveyor CHECKED: KR DRAWN: sp
sl 11/04/2017 APPROVED: MRH SURVEYED: WOoODS
JOB NUMBER: SCALE:
SHe 1:1000 @ A3
Name: ROWAN HALLAM BSUEE warcH zo17
DWG. NO REV.
/ = / 33218-04A-102-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-100-AB FINAL CONTOURS.dwg, 21/04/2017 11:50:24 a.m.




REVISION DETAILS NAME | DATE

NOTES

1. CONTOURS ARE AT 0.5 METRE INTERVALS

LEGEND

ZERD CONTOUR
CUT CONTOUR
FILL CONTOUR

s — s STAGE BOUNDARIES

LOT BOUNDARIES

CLIENT:

1[) wooDs

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

| cerlify that these As-buill Plans are an accurate record of the works undertaken and that:
»  The coordinates (,Y) are in terms of NZTM en NZGD2000
*  The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

)

CUT/FILL CONTOUR AS-BUILT
ORIGINAL SURFACE -
EARTHWORKS SURFACE

AUCKLAND COUNCIL

Signed:
Registered Professional Surveyor
aie: 11/04/2017
R ROWAN HALLAM
ame.

DESIGNED: ASBUILT
CHECKED: o DRAWN: o
APFROVED:  [RH SURVEVED:

JOB NUVBER: _ . o SCALE: S ——
BSUECE api 2017

DWG. NO. REV.

33218-04A-110-AB

£A227218 - Precinet 2 Stane AMPraiart NatalArad Dreawinad Sorvend Ae-RilAT2218-NAA_TTO-AR CLIT FlH L CORTOLIRS Adwn 21/04/2017 11-5518 am




REVISION DETAILS NAME | DATE

NOTES

1. CONTQURS ARE AT 0.6 METRE INTERVALS

LEGEND

ZERO CONTOUR
CUT CONTOUR
PR —— FILL CONTOUR
s meemm = 3TAGE BOUNDARIES

LOT BOUNDARIES

CLIENT:

WFH;

PR 0P B oRETElHESS

TT) wooDs

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

CUT/FILL CONTOUR AS-BUILT
FARTHWORKS SURFACE - FINAL
SURFACE

//

AUCKLAND COUNCIL

“| | certify that these As-built Pians are an accurate record of the works undertaken and that:
e The coordinates (X,Y) are in terms of NZTM on NZGD2000
= The Levels (Z) are in terms of Aucklapd Vertical Daturn 1946 (MSL) LINZ datum DESIGNED: AC ASRUILT
o : DRAWN:
. /f-,‘/.',fa”"#/““‘ CHECKED: A .
Signed: (L
Registered Professional Surveyor APPROVED: MRH SURVEYED: WOODS
JOB NUMBER: SCALE:
B 111042017 33218 1:1500 @ A3
SCALEBAR (M) ISSUER: il 2017
HHFHHH ] | 7 DWG. NO REV
I 1 T 1 ROWAN HALLAM T '
0 150 300 750 // AN\ \ Name: — 33218-04A-111-AB
e =

{A2221R - Prarinrt ? Stama AL\ Praiact Data\Arad Nrawinad\ ShirvesA Ac- Rl 2R2T1R-NAA-TTIN-AR CHIT FILE CONTOIIRS dhwe 21/0442007 118576 am



REVISION DETAILS NAME | DATE

NOTES

1. CONTCURS ARE AT 0.5 METRE INTERVALS

LEGEND

ZERQ CONTOUR
CUT CONTCUR
—————————  FILLGONTOUR
s mmm wes= STAGE BOUNDARIES

LOT BOUNDARIES

SWQP (P

CLIENT:

O P ERTHE S

WOODS

Engineers. Surveyors. Planners.

| MILLWATER

PRECINCT 2
] STAGE 4A
\
\ CUT/FILL CONTOUR AS-BUILT
‘ ORIGINAL SURFACE - FINAL
\ SURFACE

AUCKLAND COUNCIL

| certify that these As-built Plans are an accurate record of the works undertaken and that:
e The coordinates (X,Y) are In terms of NZTM on NZGD2000
The Levels (Z) are in terms of Auck\a{wd Vertical Datum 1246 (MSL) LINZ datum DESIGNED: AC ASBUILT
¢ . ;
e g P CHECKED: DRAWN:
Signed: ﬁ‘ﬁ-;’! i KR e
i Registered Professional Surveyor APPROVED: MRH SURVEYED: WOODS
JOB NUMBER: SCALE;
Date: 11/04/2017 33218 1:1500 @ A3
D:
ISSUE APRIL 2017
DWG. NO. REV.
. ROWAN HALLAM ’
Name: - 33218-04A-112-AB

422718 - Pracinet 7 Stana A8\ Praiact DataVArad NrawinadA Sine A Ac-ROiR22TR-DAATIN-AR CHT FILL CONTOLIRS chaen 21/047/2017 118828 am



i \| REVISION DETAILS NAME | DATE
R Additional Precinct 3 Undercuts Added| KR [18/05/2017

§ s ’ . v
i A A | L/ %

| cerlify that these As-built Plans are an accurale rei ‘of lhe works underaken and thal:
e The coordinates (X.Y) are in terms of NZT| ZGD2000

s The Levels (2) my’omumnn
Signed: Yol

gistered Professional Surveyor
/aér% (<(22

Name: C-"" ¢ N u\ CY;QC)(/’\&)
/
_‘f[ i it Fi T

y—

W Ol ‘.\ v
CRUT GREENS ™ ' |

¥

v 1. CONTOURS ARE AT 0.5 METRE INTERVALS

// NOTES
ff

/ LEGEND

/ m— NOVACOIL SUBSOIL DRAINS

Fr— —————————— REINFORCED EARTH & RETAINING
i WALL SUBSOIL DRAINS

/ / e EXISTING STORMWATER DRAINAGE
| | SmE———— NEW STORMWATER DRAINAGE
/ wes  mesew wmm STAGE BOUNDARIES
e e LOT BOUNDARIES
A | e CONTOURS

/) > [:j SHEAR KEY & UNDERCUT AREAS

e /

CLIENT:

I |WFH®

{ FRQGPEERETIETS

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

SUBSOIL DRAINS
AS-BUILT PLAN

2y
S s ] PAGE 1 OF 3

AUCKLAND COUNCIL

/ SHEAR KEY, UNDERCUTS &

\ DESIGNED: - ASBUILT
# CHECKED: KR DRAWN: R

e erovEs: MRH SURVEYED:

HICKS
JOB NUMBER: SCALE:
A 33218 1:2000 @ A3
SCALEBAR (M) . MAY 2017
P;:,_;,;_;H\HI i ,!.‘.‘.._u_,:.,.... [ — ..m.,‘.r.u.,‘.,_;.! " _./’ REV.
0 200 400 ! wo 7 N 33218-04A-120-AB 1

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-120-AB SK UC & SUBSOIL.dwg, 18/05/2017 9:32:37 am.



| REVISION DETAILS NAME | DATE

a o ]
+=_| | eerify thal these As-built Plans are an accurate record of the warks undertaken and thal: | . ]

s of NZTM en NZGD2000
uckland Veriedl Dalum 1946 (MSL) LINZ datum

g
gz 7
Registergd Prglessional Surveyor

o " -"i ,}‘; {-\ .r Date: < %( % ( 2":‘ (()"
| siames. SRSk M’U\ ((—K(/i/\@&’?

/
R1 Additional Precinct 3 Undercuts Added| KR [18/05/2017

“le  The coordinates (X.¥) are in
/£ |* Thelevels (Z) areinte

Signed:

o+

NOTES

1. CONTOURS ARE AT 0.5 METRE INTERVALS

LEGEND

NOVACOIL SUBSOIL DRAINS

REINFORCED EARTH & RETAINING
WALL SUBSOIL DRAINS

EXISTING STORMWATER DRAINAGE
----- NEW STORMWATER DRAINAGE
o ma  wes STAGE BOUNDARIES

LOT BOUNDARIES
—————— CONTOURS

SHEAR KEY & UNDERCUT AREAS

CLIENT:

WFH

PROPERTIES

, WOODS

Engineers, Surveyors. Planners.

MILLWATER
1 PRECINCT 2
STAGE 4A

SHEAR KEY, UNDERCUTS &

SUBSOIL DRAINS
AS-BUILT PLAN
PAGE 2 OF 3
5,
B AUCKLAND COUNCIL
DESIGNED: AC ASBUILT
CHECKED: KR DRAWN; KR
| APPROVED: MRH SURVEYED: HICKS
JOB NUMBER: 33218 SCALE: 1:1000 @ A3
SCALEBAR (M) ISSUED: Ay 2017 .
ll':-; ] »:-*?4“-"--“—“4 i DWG. NO. REV.
0 10.0 200 2 500 - 33218-04A-121-AB 1

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-120-AB SK UC & SUBSOIL.dwg, 18/05/2017 9:32:46 am.



L
VB 1s0g PYCardin |
1™ for RE Wall 605 F

- s

SCALEBAR (M)

N P —— e e |

I T T 1
o 10.0 20.0 2 50,0

,—-"——7‘—_. 1—* | I i . REVISION DETAILS NAME | DATE
| v % ;
' l |1 cerlify that these As-built Plans are an accurale record of the warks undertaken and that: R1 Additional Precinct 3 Undercuts Added| KR 11 8/05/2017)
+  The coordinates (X,Y) are in terms of-pZTM on NZGD21
+  TheLevels (Z) are in lerms of A ind Vertical Du/ly 46 (MSL) LINZ datum ﬁ
e £
/7 |
Signed. /
Regisiored 7/ﬂ.‘.’ssfunu-’ Surveyor ! }
Date: ( { g <\'1 ?A\ o
=
a\ee S e #\-3(7 e b L
Name: \h A4 - i NOTES
P T T | |
ST T@ | { !'%; t [ ',’ | 1. CONTOURS ARE AT 0.5 METRE INTERVALS,

|

f~ 2500 P !
! — for draip P h
[ TR
/ B 5
M “'s-‘?l
.
- /

LEGEND

NOVACOIL SUBSOIL DRAINS

REINFORCED EARTH & RETAINING
WALL SUBSOIL DRAINS

-~ EXISTING STORMWATER DRAINAGE
***** NEW STORMWATER DRAINAGE
== s e STAGE BOUNDARIES
LOT BOUNDARIES
—————— CONTOURS

] sHeAmKeEY & UNDERCUT AREAS

CLIENT:

WFH

FROBEERELIERS

WOODS

Engineers. Surveyors. Planners.,

MILLWATER
PRECINCT 2
STAGE 4A

SHEAR KEY, UNDERCUTS &
SUBSOIL DRAINS
AS-BUILT PLAN

PAGE 3 OF 3
AUCKLAND COUNCIL

DESIGNED: , - ASBUILT
CHECKED: 1o DRAWN: o
APPROVED:  MRH SURVEVED: |
JOB NUMBER: SCALE:

33218 1:1000 @ A3
SSUED: om7
DWG. NO. REV.

33218-04A-122-AB 1

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-120-AB SK UC & SUBSOIL.dwg, 18/05/2017 9:32:50 a.m.



El 18

N W

I

TN
EET 133

SEE

132

P

SWQP (P2)

| certify that these As-built Plans are an accurate record of the works undertaken and that:
= The coordinates (X,Y) are in terms of NZTM on NZGD2000
= The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum
4
2 A —
Signed: ﬁ’ M'd/
Registered Professional Surveyor
Date: 21/04/2017
Name: ) Rowan Hallam
\ \ #

REVISION DETAILS NAME | DATE

NOTE:
BOTTOM FACE OF WALL AS SHOWN IS
FRONT FACE OF WOODEN POSTS

BOTTOM FACE OF WALL
AS SHOWN ON PLAN

rosts O O O

WOODEN RETAINING WALL

LEGEND:

~——————-- BOTTOM FACE OF WALL

TOP FACE OF WALL

SWQP ([ —— EXISTING WALL

B CATCH PIT/BERM SUMP

® STORMWATER MANHOLE

»— FENCES

e et - STORMWATER LINE

BOUNDARY

WALL DRAINAGE

CLIENT:

WFH®

PR O PERTI.ES

WOODS

Engineers. Surveyors. Planners.

// MILLWATER

PRECINCT 2
STAGE 4A

RETAINING WALL AS-BUILT
PAGE 1 OF 5

AUCKLAND COQUNCIL

DESGNED: , _ ASHUT
\ CHECKED: KR DRAWN: KR
APPROVED: 1oy SURVEYED: oo
JOB NUMBER,; 33218 SCALE: 1:1500 @ A2
BSUED: varcH 2017
DWG. NO. REV.

33218-04A-130-AB 2

K\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-130-AB-WALLS.dwg, 11/05/2017 9:16:26 a.m.




SCALEBAR (M)

Ve

| certify that these As-built Plans are an accurate record of the works undertaken and that:
=  The coordinates (X,Y) are in terms of NZTM on NZGD2000
e  The Levels (Z} are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

i I i'{(“‘

Signed: _
Registered Professional Surveyor
Date: . 21/04/2017 .
Name: Rowan Hallam B B

T

REVISION DETAILS NAME | DATE

NOTE:
BOTTOM FACE OF WALL AS SHOWN IS
FRCONT FACE OF WOODEN POSTS

BOTTOM FACE OF WALL
AS SHOWN ON PLAN

posts (O OO O

WOODEN RETAINING WALL

LEGEND:

-~~~ BOTTOM FACE OF WALL
TOP FACE OF WALL
EXISTING WALL

== CATCH PIT/BERM SUMP
STORMWATER MANHOLE

w—w— FENCES

------- STORMWATER LINE
BOUNDARY

——————— WALL DRAINAGE

CLIENT:

WFH

P RH@-5FE-R.-T FE 8

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

RETAINING WALL AS-BUILT
PAGE 2 OF 5

AUCKLAND COUNCIL

|~

DESIGNED: AC ASBUILT
CHECKED: KR DRAWN: KR
Al 4 SURVEYED:

FPROVED:  MRH WOOoDs
JOB NUMBER: SCALE:

33218 1:500 @ A3
1SSUED:
P maRcH 2017

DWG. NO, REV.

33218-04A-131-AB

K:A\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-130-AB-WALLS dwg, 11/05/2017 9:16:28 a.m.




| eertify that these As-built Plans are an accurate record of the works undertaken and that:

The coordinates (X,Y) are in terms of NZTM on NZGD2000

The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

=~

REVISION DETAILS NAME | DATE

NOTE:
BOTTOM FACE OF WALL AS SHOWN IS
FRONT FACE OF WOODEN POSTS

BOTTOM FACE OF WALL
AS SHOWN ON PLAN

POSTS

WOODEN RETAINING WALL

LEGEND:

= BOTTOM FACE OF WALL
TOP FACE OF WALL
—————  EXISTING WALL
=l CATCH PIT/BERM SUMP
@ STORMWATER MANHOLE

+«— FENCES

e srm— - STORMWATER LINE
BOUNDARY

WALL DRAINAGE

CLIENT:

WFH

P RQCPERTI E S

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

RETAINING WALL AS-BUILT
PAGE 3 OF 5

AUCKLAND COUNCIL

Signed: ) DESIGNED: AC ASBUILT
Registered Professfonal Surveyor CHECKED: KR DRAWN: i
Date: 21/04/2017 APPROVED: MRH SURVEYED: WOooDS
JOB NUMBER: SCALE:
33218 1:500 @ A3
: Rowan Hallam i [ CH 201

SCALEBAR (M) Name: 1 s MAR 7
[T — | . DWG. NO. REV.
3 s 250 i R 33218-04A-132-AB

KA\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-130-AB-WALLS.dwg, 11/05/2017 9:16:29 a.m.




by
SCALEBAR (M)

[ pse— X
(I) ¥ I

5.0 10.0 25.0 S

-

/'

REVISION DETAILS NAME | DATE

//\

T

| certify that these As-built Plans are an accurate record of the works undertaken and that:
The coordinates (X,Y} are in terms of NZTM on NZGD2000
The Levels {Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum

.

Signed:

Date:

Name:

fil e~

" Registered Professional Surveyor

~ 21/04/2017

Rowan Hallam

NOTE:
BOTTOM FACE OF WALL AS SHOWN IS
FRONT FACE OF WOODEN POSTS

BOTTCOM FACE OF WALL
AS SHOWN ON PLAN

POSTS

WOODEN RETAINING WALL

LEGEND:

“evoo-- BOTTOM FACE OF WALL
TOP FACE OF WALL
EXISTING WALL

EX1 CATCH PIT/BERM SUMP

® STORMWATER MANHOLE

—_—

W

FENCES

mmmmmmm STORMWATER LINE

BOUNDARY

WALL DRAINAGE

CLIENT:

WFH

PROCPERTIE S

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

RETAINING WALL AS-BUILT
PAGE 4 OF 5

AUCKLAND COUNCIL

DESIGNED: - ASBUILT
CHECKED: kg DRAWN: o
APPROVED: p1eny SURVEVED: o
JOB NUMBER: SCALE:

33218 1:500 @ A3
1SSUED:

MARCH 2017
DWG. NO. REV.

33218-04A-133-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-130-AB-WALLS.dwg, 11/05/2017 9:16:30 am.




REVISION DETAILS NAME | DATE

LL=1270
1% 1749041 .56MmE
.. 5g47243.70mN ]

SCALEBAR (M)

LL=20.35
1749876.43mE
5947236.56mh

ﬁ
TGN

e

1 certify that these As-built Plans are an accurate record of the works undertaken and that:

The coordinates {X,Y) are in terms of NZTM on NZGD200D

The Levels (Z) are in terms of Auckland Vertical Datum 1948 (MSL) LINZ datum

A

4 e

Signed: _ fiﬁ{ﬁ N
Registered Professional Surveyor

Date: B 21/04/2017

Narme: Rowan Hallam

[I [i ‘-1—'-g-i--g--! .........

0 5.0 10.0

NOTE:
BOTTOM FACE OF WALL AS SHOWN IS
FRONT FACE OF WOODEN POSTS

BOTTOM FACE OF WALL
AS SHOWN ON PLAN

POSTS

WOODEN RETAINING WALL

LEGEND:

------------ BOTTOM FACE OF WALL
TOP FACE OF WALL
EXISTING WALL
= CATCH PIT/BERM SUMP

@ STORMWATER MANHOLE

W

W

FENCES
s STORMWATER LINE
BOUNDARY

————— WALL DRAINAGE

| ChERTs

WFH:

PR P E RTLE 8

WOODS

Engineers, Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

RETAINING WALL AS-BUILT
PAGE 5 OF 5

AUCKLAND COUNCIL

DESICNED: TR
CHECKED: KR DRAWN: KR

OVED; 2
APPROVED:; MRH SURVEYED! WOODS
JOB NUMBER: SCALE:

33218 1:500 @ A3

BSUED: yaRcH 2017
DWG. NO, REV.

33218-04A-134-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-130-AB-WALLS.dwg, 11/05/2017 9:16:31 a.m.




N

SCHEDULE OF COORDINATES
STORMWATER LOT CONNECTIONS

LOT EASTINGS |NORTHINGS |LENGTH
456 1749595.04 | 5546919.26 | 0.53
457 | 1748610.15 | 5846924.65 | 0.27
458 | 1749623.21 | 534653060 | 1.04
459 1745636.62 | 5946935.85 | 0.41
460 | 1749654.60 | 5946843.68 | 0.31
461 | 1749668.05 | 5946949.66 | 0.37
462 1749689.87 | 5946960.21 [ 1.25
464 | 1749745.43 | 5946986.24 | 1.13
465 | 1749755.27 | 5946995.38 | 1.14
466 | 1749776.96 | 5947011.82 | 1.45
467 | 1749789.64 [ 5947026.53 | 0.79
468 | 1749801.57 [5947042.23 | 1.42
469 1749813.26 | 5947055.74 | 1.13
470 | 1749822.40 | 5947067.51 | 1.60
513 |1749890.55 | 5947148.29 | 1.52
514 1749898.32 | 5947167.08 | 1.09
515 | 1749803.31 | 5947185.60 | 1.18
516 | 1749503.88 | 5947206.17

SCALEBAR (M)

4

\
o f \
/
f /

NOTES

1. ALL WORKS AND MATERIALS COMPLY WITH AC
STANDARDS FOR ENGINEERING DESIGN AND
CONSTRUCTION.

ALL PIPE BEDDING COMPLIES WITH AC STANDARDS

ALL CESSPIT LEADS ARE REINFORCED CONCRETE
PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORCED CONCRETE CLASS 2 (X) RRJ UNLESS
CTHERWISE NOTED.

ALL PIPE CROSSINGS UNDER RQADS AND
ACCESSWAYS HAVE BEEN HARDFILL BACKFILLED.

ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
EXTENDED AND CAPPED OFF 1.0m BELOW THE
FINISHED GROUND SURFACE.

ALL PRIVATE DRAINAGE CONNECTIONS ARE 100mm@
UNLESS OTHERWISE STATED.

LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.
ASBUILT DATA HAS BEEN SOURCED FROM A

AND CONTRACTOR RECEIVED DATA.

I

| cerlify that these As-built Plans are an accurate record of the works undertaken and that:

The coordinates (X,Y) are In terms of NZTM on NZGD2000
The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ daturn

Vi ﬁf/ﬁ‘

Signed: —
Registered Professional Surveyor
21/04/2017
Date:
ROWAN HALLAM
Narne:

0

!*H FLIH L‘l

I
20.0 40.0

REVISION DETAILS NAME | DATE

LEGEND

STORMWATER MANHOLE (®

STORMWATER CESSPIT =

STORMWATER DCUELE CESSPIT 5=

OVERLAND FLOW -

NEW STORMWATER —_——— -

EXISTING STORMWATER s

RETAINING WALL DRAINAGE

STAGE BOUNDARY — e —
CLIENT:

WF

PioRGQHP B ROT -EREE

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

COMBINATION OF WOODS SURVEY MEASURED DATA |-

STORMWATER AS-BUILT
OVERALL LAYOUT
Sheet 1 of 5

AUCKLAND COUNCIL

DESIGNED: AC ASBUILT
CHECKED; KR DRAWN: sp
& D

APPROVED: MRH SURVEYE WOODS
JOB NUMBER: SCALE:

Hetele 1:2000 @ A3

LUED:

=i MARCH 2017
DWGC. NO. REV.

33218-4A-300-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-300-AB STORMWATER.dwg, 21/04/2017 11:09:47 a.m.




T\

SCHEDULE OF COORDINATES

STORMWATER LOT CONNECTIONS
LOT | EASTINGS |NORTHINGS |LENGTH 4“66 %

[-H
456 1749595.04 | 5946919.29 0.53 -
457 | 1749510.15 | 5046924.65 | 0.27
458 | 1749623.21 | 594693060 | 1.04
459 1749636.62 | 5946935.85 0.41
450 | 1749654.60 | 5946943.69 | 0.31
461 | 1749568.05 | 5946949.66 | 0.37
462 1749689.87 | 5946960.21 1.25
454 | 1749745.43 | 5046986.24 | 113 SWMH 512 -

-
L1=33.26 % /
465 | 1749759.27 | 594699588 | 1.14 TT4%6Z35IME G \ P <
5946929.76mN =
466 | 1749776.96 | 5947011.82 | 1.45 22 SLAY
457 | 1749789.64 | 594702653 | 0.79
468 | 174980157 | 594704223 | 1.42
469 1749813.26 | 5847055.74 1.13 \ =
SwmMHSE o RE
470 | 1749822.40 | 5947067.51| 1.60 h\ e B 4 e
1743505 34mE . >
513 | 1749880.55 | 594714829 | 1.52 5946918 37mN (&
514 1749898.32 | 5947167.08 1.08
SWI\OI‘IH Lcmioi2n
515 |1749903.31 | 5947185.60 | 1.18 (1278,
1749661.71mE

516 | 1749903.88 | 5947206.17 | 4.93 5946916.04mN

LL=31.1z
¢ 1749562 16mE
|, 5946574.85mN

H

,,/"1”' #@4.‘1 ).
! s /

LL=26.88
1749655.93€
5946804.26mN

/m 6\51@;%}5‘@

’ \?_*M”' 5

WCP CP0403))
450"875mm

-l 0 -I ] SWMH LCM1011/1
1050mm

LL=30.49
1749598.74mE
5946887 28mN

L=28.12
1749609.09mE
5946883.58mN

EX1E41

e mam

L=
/.B94

” {749872.06mE
5646911, 38mN

/1749674 75mE

P . T
& 0 <6 s
(\ Y ::‘E NG ey
Bl 1
Sostmn b oé"‘ Sileg S\ Dioad
050mm < weh sk \
Lsgose % g \7.\- TR =\ =
desozemn T ML PR N S

1743699.75mE
594596241

5946853.66mN

SWMH LCM1013/1
1050mm
LL=25.56

1749711.44mE
5946937.54mN %
3 b

2642

6B98.88mN__#

1.

NOTES

ALL WORKS AND MATERIALS COMPLY WITH AC
STANDARDS FOR ENGINEERING DESIGN AND
CONSTRUCTION,

ALL PIPE BEDDING COMPLIES WITH AC STANDARDS

ALL CESSPIT LEADS ARE REINFORCED CONCRETE
PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORCED CONCRETE CLASS 2 {X) RRJ UNLESS
CTHERWISE NOTED.

ALL PIPE CROSSINGS UNDER ROADS AND
AGCESSWAYS HAVE BEEN HARDFILL BAGKFILLED.

ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
EXTENDED AND CAPPED OFF 1.0m BELOW THE
FINISHED GROUND SURFACE.

ALL PRIVATE DRAINAGE CONNECTIONS ARE 100mmg
UNLESS OTHERWISE STATED.

LOT BOUNDARIES ARE SUBJECT TC FINAL SURVEY.

ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATICN OF WOODS SURVEY MEASURED DATA
AND CONTRAGTOR RECEIVED DATA.

| certify that the:

s The coordinates (X,Y) are in terms of NZTM on NZGD2000
+  The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum
/

se As-built Plans are an accurate record of the works undertaken and that:

/.

REVISION DETAILS NAME | DATE

LEGEND

STORMWATER MANHOLE @

STORMWATER CESSPIT =

STORMWATER DOUBLE CESSPIT =3

OVERLAND FLOW -

NEW STORMWATER —_—— e —

EXISTING STORMWATER s

RETAINING WALL DRAINAGE

STAGE BOUNDARY — e s —
CLIENT:

WFH

B RO R BRG] BB

WOODS

Engineers. Surveyors. Planners.

MILLWATER
PRECINCT 2
STAGE 4A

STORMWATER AS-BUILT
Sheet 2 of 5

AUCKLAND COUNCIL

Signed: I L
Registored Professional Surveyor DESIGNED: AC ASBUILT
et 2]/04/201 7 CHECKED: KR DRAWN: sp
ate:
APPROVED: MRH SURVEYED: WOODS
ROWAN HALLAM JOB NUMBER: SCALE:
Name: g 1:500 @ A3
SCALEBAR (M) MARCH 2017 -
HJ L" 1 | i ‘r E = = J = DWG. NO 3 2 '| 8 4A 3 0 AB REV.
| T T 1 P ; i _
0 5.0 10.0 25.0 - 3 1

KA\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-300-AB STORMWATER dwg, 21/04/2017 11:09:54 a.m.




REVISION DETAILS NAME | DATE

SCHEDULE OF COORDINATES
STORMWATER LOT CONNECTIONS
LoT EASTINGS | NORTHINGS | LENGTH I—EGEND
456 | 1749595.04 | 5946919.29 | 0.53 STORMWATER MANHOLE @
457 | 174961015 | 5946924.65 | 0.27 STORMWATER CESSPIT =]
El
458 1749623.21 | 5946930.60 | 1.04 STORMWATER DOUBLE GESIRIT Eg
SWMH LCM1015/1 OVERLAND FLOW -
455 | 1749636.62 | 5946935.85 | 0.41 1050mm-
" SWMH 10/4 1749823.19mE NEW STORMWATER —_———— =
460 |1749654.50 | 5946943.69 | 0.31 1050mm ¢ 2 5947014.59mN
Eﬁg?‘gwme °r.,ﬁe b EXISTING STORMWATER ~ smmmeemneeeeee
461 |1749668.05 | 5946949.66 | 0.37 5947011.06mN RETAINING WALL DRAINAGE
462 | 1749689.87 | 5946960.21 | 1.25 STAGE BOUNDARY —
464 |1749745.43 | 594698624 | 1.13
485 1749759.27 | 5946995.88 | 1.14
466 | 1749776.96 | 5947011.82 | 1.45
467 |1749789.64 | 594702653 | 0.79
468 | 1749801.57 | 5947042.23 | 1.42 e /
/
469 |1749813.26 | 594705574 | 113 46 4 i
470 | 1749822.40 | 594706751 | 1.60
513 [1749890.55 | 594714829 | 1.52 g
b
514 | 1749898.32 | 5947167.08 | 1.9 ¢ SWNIH EX1/9 7
k i) .
515 | 1749903.31 [ 5947185.60 | 1.18 4 @ -y UMK A 15433';% s2me s 4
=28. 594 mN
516 |1749903.88 | 5047206.17 | 4.93 - e O ; /
5946985.23mN 2 Y
P /
y
\ CLIENT:
Pk
X %
NN

N

\
SWCP cPo110/MNR
450%875mm

E 5
SWCP CP0113/1 ey WC\P\C;}F;'NJ\?\”
450"675mm 0*675mm

27 .54

WF

4
LL=28.10 Li=g7, g%,
Irissesme o égigg?.ggkﬁ \\ ‘ . LEAREEE 30N
) o B W
6965:06m g5 G mé’ﬁ'i:e 2 ;.ss\flujlll\)nrm'Hz F RGP E'RT J E-8
<‘ Sy °@ RLNGCERG” LL=26.77 SWMH LCM1014/1 : b
O ERIse 4 1745715 60mE Josome P 77 o 3
WH 511 8 5946962 58mN 225, BT RS a5 4
Omm % - ;i\({is T 2 -I 0 ] 4 ;;ﬁggég;gmﬁ 10.18m 7420. S[\%M FEX110
b T o £ 35

i % 83\ = = 14.95m @ 9.62% m 250 5 40 LD 200mm NOTES
9690,70mE 1ok T P TLL=21.99 —_—

,g;‘%ﬁ 1749781.41mE
o 5946961.92mN 1. ALL WORKS AND MATERIALS COMPLY WITH AC

STANDARDS FOR ENGINEERING DESIGN AND

-

B95025 MmN Ta TLEe PR 3 \\ 7500

B EXU1 =g A
-y T500mn ‘ a0 s %// CONSTRUGTION.
: TrasstsTsme > 642«25 2. ALL PIPE BEDDING COMPLIES WITH AC STANDARDS
% 5946962.41mN-- ~EL=] 2.08 5
- 2 7 1T49TTT.STmE 3. ALL CESSPIT LEADS ARE REINFORGED CONGRETE Engineers. Surveyors. Planners.

ARErEm 2 SPABREEMN PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
i L REINFORCED CONCRETE CLASS 2 (X) RRJ UNLESS
e OTHERWISE NOTED.

5946953.66mN

5 % i
N 82
~eOR " e

&\

4. ALL PIPE GROSSINGS UNDER ROADS AND

ACCESSWAYS HAVE BEEN HARDFILL BACKFILLED. M l L LW AT E R

5. ALL'SW 100mm DIA. RAMPED RISERS HAVE BEEN
- EXTENDED AND CAPPED OFF 1.0m BELOW THE PRECINCT 2
~" FINISHED GROUND SURFAGE.

6. ALL PRIVATE DRAINAGE CONNECTIONS ARE 100mm@ STAG E 4A

SWMH LCM1013(1
1080mm
LL=25.56

3048637 sami @% 1748780 dame UNLESS OTHERWISE STATED.
) &8 -
'I O 'I 3 ; B 7. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.
wn
S ER 8. ASBUILT DATA HAS BEEN SOURCED FROM A
§ . COMBINATION OF WOODS SURVEY MEASURED DATA
= swe ?5)6 01111E . AND GONTRAGTOR RECEIVED DATA.
mm -
A e %ﬁéﬁ%aﬁ'é sl STORMWATER AS-BUILT
5646631 65N N 5948927 .8TmN
: 2. | cartify that these As-built Plans are an accurate record of the works undertaken and that: Sh t 3 .[: 5
ol «  The coordinates (X,Y) are In terms of NZTM on NZGD2000 ee o
+  The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL} LINZ datum
A AUCKLAND COUNCIL
: L Al
Signed: . i -
Registered Professional Strveyor DESIGNED: AC ASBUILT
bt 21 /04/20-‘ 7 \\ CHECKED: KR DRAWN: 5p
’ - X’ APPROVED:  MRH SURVEYED: e
ROWAN HALLAM JOB NUMBER: SCALE:
Name: o . / = 35218 1:500 @ A3
SCALEBAR (M) ) v ool BRUED: arcH 2017
i, 7= —] ] et DWG. NC. REV.
S S Lo / - 33218-4A-302-AB

K:\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-300-AB STORMWATER dwg, 21/04/2017 11:09:57 a.m.



REVISION DETAILS NAME | DATE

\
1]

105!

LL=13.¢
174995
594713

SCHEDULE OF COORDINATES
STORMWATER LOT CONNECTIONS
LOT EASTINGS [NORTHINGS [LENGTH LEGEND
456 |1749595.04 | 594691929 | 0.53 STORMWATER MANHOLE (®
457 |1749610.15 | 5946924.65 | 0.27 8z STORMWATER CESSPIT =
8
T STORMWATER DOUBLE CESSPIT
458 |1749623.21 | 5546930.60 | 1.04 ‘a BE
nE OVERLAND FLOW = =
459 | 1749636.62 | 5946935.85 | 0.41 B
G NEW STORMWATER —_—— - —
460 | 174965460 | 594694369 | 0.31 T
5 EXISTING STORMWATER
461 | 1749668.05 | 5046949.66 | 0.37 l . I —
SWMH LCM1017/1
462 |1749689.87 | 5946950.21| 1.25 | 5 a @ 1050mm S%M”Ex”“ STAGE BOUNDARY o
l S ioe asmE = 12,65 : “‘ L=14.97
464 | 1749745.43 | 5945986.24 | 1.13 s i 65— o | A e
4 5947102.40mN 5.16m BA5an &) ag,;,gg??gﬁ ome
465 | 1749759.27 | 5946995.88 | 1.14 4R
466 | 1749776.96 | 5947011.82 | 145 [
467 |1749789.64 | 594702653 | 0.78
468 | 1749801.57 | 504704223 | 1.42
" 1749905 81mE
469 |[1749813.26 [ 594705574 | 1.3 - 5347096.93mN
470 |1749822.60 | 594706751 | 1.60 \Q N ~ . -
R 1500mm
513 | 174989055 | 594714820 | 1.52 R 115?7@;;2 Li=18.38
SWCP CPO302/T3, 225;3 g 17483432.8;m5
514 |[1749898.32 [ 5947167.08| 1.09 JeoETEo ) Saar09%.00m
1749838.38mE
515 | 1749903.31 | 594718560 | 1.18 5947084 37mMN
516 1749903.88 | 5947206.17 4,93
7 i< SVYMH 372
f 1749829 58mE 1820m5,n1
‘ BSA0Taami 1749867.18mE
5947066.90mN CLIENT:
SWMH 10/2 <Q’ a
1050mm - A 4 R
LL=22 12 S S 1749863 42mE
Iraseza87me owce crosoon <y 594TOBE61MN
P S0*675mm .
/’" LL=17.99 1749875.03mE
1749837.14mE S 5847066.99mN
5947068.89mN \174‘3858 45mE

P B0 E

469

5047052, 4gmn :

NOTES

1. ALL WORKS AND MATERIALS COMPLY WITH AC
STANDARDS FOR ENGINEERING DESIGN AND

CONSTRUCTION.
2. ALL PIPE BEDDING COMPLIES WITH AC STANDARDS W D

3. ALL CESSPIT LEADS ARE REINFORCED CONCRETE Engineers. Surveyors. Planners.
PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORGED CONCRETE CLASS 2 (X) RRJ UNLESS
OTHERWISE NOTED. /

SWMH LCM1018/1
1050mm

LL=18.82
1748850.33mE
5947053.89mN

4. ALL PIPE CROSSINGS UNDER ROADS AND

ACCESSWAYS HAVE BEEN HARDFILL BACKFILLED. M | |_ |_W AT E R

5. ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
EXTENDED AND CAPPED OFF 1.0m BELOW THE PRECINCT 2
FINISHED GROUND SURFACE.

6. ALL PRIVATE DRAINAGE CONNECTIONS ARE 100mm& STAG E 4A

UNLESS OTHERWISE STATED.
7. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED DATA

4 WCP CPmOYAH
450°67

* L=t UU

15@;%53%%% AND CONTRACTOR REGEIVED DATA. STORMWATER AS-BUILT
/ P O Sheet 4 of 5
4 y7 \“\\.\\\ EV\BCEP CPD1UE1

o o mm
//,/é’ ‘\\:\\ Ll 4!14§2;:3266 £ | certify that these As-built Plans are an accurate record of the works undertaken and that:
b4 47017 12mN «  The coordinates (X,Y) are in terms of NZTM on NZGD2000
//{{,’ \\b\\\ 76 = The Levels (Z) are in terms of Auckland Vertical Datum 1946 (MSL) LINZ datum
y Wi A AUCKLAND COUNCIL
V. Sk Jh
y SIMH LOM101S/1 NSRS Signed: A _
7 LL=20.36 17.87_ ——=/ 110y /’MH 118 Registered Professional Surveyor DESIGMER: s ASBUILT
o, Trasszaome @ ggo 7 0% 7 Bosomm
47014.59mN boso . A LLo1807 2170472017 CHECKED: KR PRAWN:
S NG 1749834 54mE Date:
’ rd » 5947015.00mN o APPROVED: MRH SURVEYED: WOoDs
ROWAN HALLAM JOB NUMBER: SCALE:
Name: : = 2214 1:500 @ A3
ISSUED:
SCALEBAR (M) A S MARCH 2017 -
7a &
0 | A e 33218-4A-303-AB
10.0 “at 25.0 # i

K\33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-300-AB STORMWATER.dwg, 21/04/2017 11:09:59 a.m.



l I L @ ABART | BIRT REVISION DETAILS NAME | DATE
i f
{ swr\nH&.m/
SCHEDULE OF COORDINATES %
STORMWATER LOT CONNECTIONS |19
LOT | EASTINGS |NORTHINGS |LENGTH L_EGw
456 | 1749595.04 | 5946919.29 | 053 STORMWATER MANHOLE ®
457 | 1749510.15 | 594692465 | 0.27 STORMWATER CESSPIT =
STORMWATER DOUBLE CESSPIT
458 | 1749623.21 | 5946930.60 | 1.04 ==
OVERLAND FLOW =ik
459 | 1749536.62 | 5046935.85 | 0.41 -
STORMWATER —_—————
460 | 1749654.60 | 5946943.69 | 0.31 R m— .
451 | 1749668.05 | 5946949.66 | 0.37 RETAINING WALL DRAINAGE
462 |1749689.87 | 50469560.21 | 1.25 J —— STAGE BOUNDARY R ———
£
464 | 1749745.43 | 5946986.24 | 1.13 E p50mm .
i749907.40mE. 16.61 ;
465 |1749759.27 | 5946995.88 | 1.14 - - &= | SWNH 30/2
2 59‘”2"9'“5’@? (Tm @ 13.52% 2259 | 1050mn
o i
466 | 1749776.96 | 5947011.82 | 145 | o | ragen s1me ! |
j BT T O3] | 5947208, T4mN |
467 | 1749789.64 | 594702653 | 0.79 i & ; s #CM1015F2@{51
la LL=14.41 8 5
468 | 1749801.57 | 594704223 | 142 1749030 E1mE I‘
468 | 1749813.26 | 5947055.74 | 1.13 5 “E 6 £
g | i
470 | 1749822.40 | 5947067.51| 1.60 flé'm |1 g !
i [ b !
513 | 1749890.55 | 5947148.29 | 1.52 § I\ | §;§ '
p [ ! i i i
514 | 1749898.32 | 5947167.08 | 1.9 o | f’ ?@g |
! ER |
515 |1749903.31 | 594718560 | 1.18 \ | 'z“i{s" ‘.‘
| 1 i y
i e 1
516 | 1749903.88 [ 5947206.17 | 4.93 — g ] 0] 9 I |
B S b g |
lmsrs_ K ‘I:. /
SWMH 3014 ®
1080mm A
5 .i % LL=20.32 o
- 1749904.2TmE 2
5947185.25mN CLIENT:

i i

g
swEp c2003/1)
asﬁ';grsgm i
LiEta s f
1749951 84mE |
5

SWCP CP2901/1
6

LL=13.56
1749933.84mE
5947168.58mN

WFH

P RQPERTI ES

514 / | S : : = NOTES

1. ALL WORKS AND MATERIALS COMPLY WITH AC
STANDARDS FOR ENGINEERING DESIGN AND

SWMH LCM1018b/2
T ! =154 GONSTRUGTION,

1749977 86mE 1749937 88mE

5947159:25mN HRAT1E3 0N 2. ALL PIPE BEDDING COMPLIES WITH AC STANDARDS

3. ALL CESSPIT LEADS ARE REINFORCED CONCRETE Engineers. Surveyors. Flanners.

PIPES CLASS 4 (Z) RRJ. ALL OTHER PIPELINES ARE
REINFORCED CONCRETE CLASS 2 (X) RRJ UNLESS

OTHERWISE NOTED.
¢ 4. ALL PIPE CROSSINGS UNDER ROADS AND
g
lorg, ACCESSWAYS HAVE BEEN HARDFILL BAGKFILLED. MILLWATER
5. ALL SW 100mm DIA. RAMPED RISERS HAVE BEEN
S A0 EXTENDED AND GAPPED OFF 1,0m BELOW THE PRECINCT 2
LL=20.78 / FINISHED GROUND SURFACE.
3 SWOUTLET EX 111
ALaoaal Jomks 1745955 BmE T AG E 4A
e 5947142.43mN 6. ALL PRIVATE DRAINAGE CONNECTIONS ARE 100mm@
UNLESS OTHERWISE STATED.

7. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY.

8. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY MEASURED DATA

AND GONTRACTOR RECEIVED DATA. STORMWATER AS-BUILT
Sheet 5 of 5

SWMH EX 373 77
2300 /¢

LL=1.77/
ohae/
; 13%;1 N LL=1 | certify that these As-built Plans are an accurate record of the works undertaken and that:
& 1749852.49mE «  The coordinates {X,Y) are in terms of NZTM on NZGD2000
o 5947133.21mN «  The Levels (Z) are in terms of Auckland Vertical Datum 1846 (MSL) LINZ datum
' A AUCKLAND COUNCIL
LA
Signed: ﬁ'f" y .
Registered Professional Surveyor DESIGNED: AC ASBUILT
21 /04/20] 7 CHECKED: KR DRAWM: p
Date:
APPROVED: MRH SURVEYED: WOODS
ROWAN HALLAM JOB NUMBER: SCALE:
B A Name: D il 1:500 @ A3
~ 8§ 5847098 93mN :
SCALEBAR (M) bk m T MARCH 2017
a2 O ——— 19 [ IoWE, O REV.
I T T | B i1 332] 8'4A'304"AB
0 5.0 10.0 o 25.0 Tew

KA33218 - Precinct 2 Stage 4A\Project Data\Acad Drawings\Survey\As-Built\33218-04A-300-AB STORMWATER dwg, 21/04/2017 11:10:02 a.m.



Appendix A2: T+T Drawings

21854.001-P254A-100
21854.001-P254A-101
21854.001-P2S4A-102
21854.001-P2S4A-103
21854.001-P2S4A~104
21854.001-P254A-105
21854.001-P254A-106
21854.001-P254A-107

Drawing List and Site Location Plan
Geotechnical Works Plan

Geotechnical Works Subsoil Drain Plan
Geological Cross Section 6

Geological Cross Section 7

Geological Cross Section 8

Geological Cross Section 17

Geological Cross Section 18

Timber Pole Walls 306 — 308 Drawings

21854.001-P253-120
21854.001-P253-121
21854.001-P253-122
21854.001-P2S3-123
21854.001-P253-124

Typical Timber Pole Retaining Wall Details

Pipe Crossing Timber Pole Retaining Wall Detail
Standard Fence Panel Detail

Pipe Crossing Typical Elevation

Stormwater Pipe Crossing Typical Elevation



L:\21854\21854.001\WorkingMateria\CAD\Dwa\P2-S4A\GCR\21854.001-P254A-100.dwg, 100, 11/05/2017 5:16:27 a.m., IC

WFH PROPERTIES LTD
RESIDENTIAL SUBDIVISION

MILLWATER-PRECINCT 2 (STAGE 4A)

Completion Report Issue

DRAWING Rev Title
GENERAL
e 21854.001-P2S4A-100 1  Drawing List and Site Location Plan
e 21854.001-P2S54A-101 1  Geotechnical Works Plan
e 21854.001-P284A-102 1  Geotechnical Works Subsoil Drain Plan
e 21854.001-P284A-103 1  Geogical Cross Section 6
e 21854.001-P254A-104 1  Geogical Cross Section 7
e 21854.001-P254A-105 1  Geogical Cross Section 8
e 21854.001-P254A-106 1  Geogical Cross Section 17

e 21854.001-P284A-107

1

Geogical Cross Section 18

APPENDIX A2 (FOR INFORMATION ONLY)

Typical Timber Pole Retaining Wall Detail
Pipe Crossing Timber Pole Retaining Wall Detail

Stormwater Pipe Crossing Typical Elevation

Post Earthworks Investigation Plan

21854.001-P283-120 A
21854.001-P2S3-121 B
21854.001-P283-122 A Standard Fence Panel Detail
21854.001-P253-123 A Pipe Crossing Typical Elevation
21854.001-P2S3-124 A

APPENDIX E

e 21854.001-P2S4A-111 1

e 21854.001-P2S4A-112 1  Topsoil Depths Plan

e 21854.001-P254A-113 1

Earthworks Testing Location Plan

e Denotes drawing this issue: 10/05/2017

NN A 2 ; e
Street map sourced from Land Information New Zedland data (Crown Copyright Reserved).

0 0.1

A 7] ]
ORIGINAL IN COLOUR

A3 SCALE 1: 10000
0.2 0.3 0.4

I

LOCATION PLAN

0,5 (km) SCALE 1: 10000

DRAWING STATUS: COMPLETION REPORT

DESIGNED :

JXXL |May. 17 | NOTES :

DRAWN : JC Moy 17

DESIGN CHECKED :

DRAFTING CHECKED :

CADFILE : \\2 1854.00 1—-P254A— 100.dwg

APPROVED :

NO'IP FOR_CONSTRUCTION

1 |Completicn Report Issue

This drawing is not to be used for construction
purpeses unless signed os approved

REVISION DESCRIPTION

By DATE COFYRIGHT ON THIS DRAWING IS RESERVED

1. All dimensions dre in millimetres unless noted otherwise.

REFERENCE :

SAA[" Tonkin+Taylor

105 Carlton Gore Road, Newmarket, Auckland
Tel. (09) 355 6000 Fax. (09) 307 0265
www.tonkintaylor.co.nz

CLIENT, PROJECT

WFH PROPERTIES LTD

RESIDENTIAL SUBDIVISION
TITLE

MILLWATER — PRECINCT 2 (STAGE 4A)
Drawing List and Site Location Plan

SCALES (AT A3 SIZE)

AS _SHOWN

DWG. No.
21854.001-P254A— 100




L:\21854\21854.001\WorkingMateria \CAD\Dwg\P2-S4A\GCR\21854.001-P254A-101.dwg, 101, 11/05/2017 9:16:48 a.m., JC

5947200 mN

1748400 mE

/

E—— o mm

LEGEND

Stage 4A Boundary

Eé_@ Lot Boundaries
22
(0.5m interval)

Retaining Walls
RE Slope Extent

Undercut Extent

Shear Key Extent

PRECINCT 2 HISTORICAL INVESTIGATION
By Tonkin + Tayior Ltd

Test PTt Location
(Feb /Mar 20086)

*

Machine
(Mar 2008)

=
w

Test Pit Location
(Jun 2004 to Jul 2005)

o9

PRECINCT 3 HISTORICAL INVESTIGATION
By Tonkin + Tawvor Ltd

Precinct 2 Boundary

Finished Ground Contours

Borehole Location

1748600 mE

-

1748800 mE

P 45

*BH 303

I 1750000 mE

0000 mE

DRAWING STATUS: COMPLETION REPORT

$HA—
HA=D
6{5947200 mii/

5847000 mN

DESIGN CHECKED :

DRAFTING CHECKED :

CADFILE : \\2 1854.00 1-P254A— 10 1.dwg

Completion Report Issue

REVISION DESCRIPTION BY

APPROVED :

purposes unless signed as approvad

DATE

COPYRIGHT ON THIS DRAWING IS _RESERVED

2. As—built plan supplied by WOODS reference "33218—04A—100—AB FINAL CONTOURS.dwg"

& "33218—04A—110-AB CUT FILL CONTOURS.dwg", dated April 2017.

3. Undercuts, shearkey & subsoil drains supplied by WOODS, reference
"33218—-04A— 120—AB SK UC & SUBSOIL.dwg", dated April 2017.

4. Coordinate Datum: NZGD2000, New Zealand Transverse Mercator (NZTM2000).
Level Datum: LINZ (MSL) Aucklond Vertical Datum 1946

HA-E . = -
'q} Handauger location (2008) P
-¢E-'H'ma Borehole Locations {. |
{Oct.—Dec.2007) 1 s
-$-TF % Testpit Locations PR b u
(Oct.—Dec.2007) i g
.[:].TF 7 Testpit Locations (2003) A3 SCALE 1:2000 o \ ______
(. /0 20 40 80 80 100 (m) = \
S e .
DESIGNED : JXXL [May. 17 | NOTES :
DRAWN : Jc |May17 1. All dimensions are in millimetres unless noted otherwise. -
onkin+Taylor

105 Carlton Gore Road, Newmarket, Auckland
Tel. (09) 355 6000 Fax. (09) 307 0265
www.tonkintaylor.co.nz

REFERENCE :

CLIENT, PROJECT

WFH PROPERTIES LTD
RESIDENTIAL SUBDIVISION

TITLE

MILLWATER — PRECINCT 2 (STAGE 4A)

Geotechnical

Works Plan

SCALES (Al A5 SIZE)

1: 2000

DWG. No.
21854.001-P2S4A—101




L:\21854\21854.001\WorkingMateriaNCAD\Dwg\P2-S4A\GCR\21854,001-P254A-102.dwg, 102, 11/05/2017 12:08:08 p.m., IC

5847200 mN

1743400 mE

( LEGEND

e | wmm | mm o= owmm Precinct 2 Boundary

= o omm omm ommommomw Stoge 4A Boundary

Lot Boundaries

28 —————— Finished Ground Contours
{0.5m interval)

Retaining Walls

IT__ B _ __;, Undercut Extent
l:_ = % _:J Shear Key Extent

—>—>—>—>—— Subsoil Drain

— —>— - —>— — Reinforced Earth slope
Subsoil Drain

i Gully Subsoil Drain /
2= ‘\"‘::-"\'I Historical Gully

.

1748600 mE

\

\&E.H

1749600 mE |

=
L
)

1743800 mE

e

P!

S | Re Slope 405
e
5857

1748800 mE

1750000 mE

SWQP
4A

(B D

0000 mE

5947200 mN/

5947000 mN

DRAWING STATUS: COMPLETION REPORT

DESIGNED - JXXL [May. 17

DRAWN : JC May. 17

DESIGN CHECKED :

DRAFTING CHECKED :

CADFILE : \\2 1854.00 1—P254A— 102.dwg

APPROVED :

1 | Completion Report Issue

This drawing is not to be used for construction

NOTES :

1. All dimensions are in millimetres unless noted otherwise.

2. As—built plan supplied by WOODS reference "33218—04A— 100—AB FINAL CONTOURS.dwg"
& "33218—04A—110—AB CUT FILL CONTOURS.dwg”, dated April 2017.

3. Undercuts, shearkey & subsoll drains supplied by WOODS, reference
"332 18—04A— 120—AB SK UC & SUBSOIL.dwg", dated April 2017.

4. Coordinate Datum: NZGD2000, New Zealand Transverse Mercator {(NZTM2000).
Level Datum: LINZ (MSL) Auckland Vertical Datum 1946

purposes unless signed as approved

REVISION CESCRIPTION

DATE

COPYRIGHT ON THIS DRAWING |S RESERVED

REFERENCE :

SAMA[" Tonkin+Taylor

105 Carlton Gore Road, Newmarket, Auckland
Tel. (09) 355 6000 Fax. (09) 307 0265
www.tonkintaylor.co.nz

CLIENT, PROJECT

WFH PROPERTIES LTD
RESIDENTIAL SUBDIVISION

TITLE

MILLWATER — PRECINCT 2 (STAGE 4A)
Geotechnical Works Subsoil Drain Plan

SOALES (AT A3 SIZE)

1: 2000 "5 1854.00 1-P2S4A— 102 | 1




1:\21854\21854.001\WorkingMaterial\CAD\Dwg\P2-S4A\GCR\?1854.001-P254A-103_107.dwa, 103, 11/05/2017 9:19:44 a.m., IC

Ormonde Road o Colonial Drive
I“'* £
5
o T
=
85 £ - 65
= |
60 2 ’L.'Ej . - 60
Lo o 5 = - 55
> P = i 6m high = \ .‘?E
50 : o | _ RE slope 605 § 1 : - 50
45 ?\“-x_ T ’ 2 - 45 =
é 40— it ’ W ——— L \ 40 \:
ndercu
g 30 4 Undercut : 7—%‘;\@&2730 o
o °
o [}
[} Y
251 Shearkey 03 * 23
20 4 ‘ F20
154 ~15
10 i - 10
5 T T T T 5
T T T T T T T T T
0] 20 40 50 80 100 120 140 160 180 200 220 240 260
Distance {m)
SECTION _ (6
scalE 11000 \]O 1/
Colonfal Drive _Joal Bonair Crescent Reserve .
65+ r 65
Stage 4A
60 - i | - B0
z L
554 g 55
504 & % - 50
54 8 S o - 45
= & et E -
E 404 | = Timber Pole = E 40 g
- = Retaining Wall ~ 0 =
§ s T~ 306 N g 2 4 LEGEND )
o 2 = % E: < | et
oo S IR = Ty EEXXX Enginasred i
w AT, | L | Engineered Fi
- ki AR 25 ReSetetese!
o : 5 = —= F 20 N
20 a . — — Alluvium
15 - LY RV . . %_ 15
Northland Allochthen
104 Undercut Undercut L 10 I:l Residual Soil
5] T T T T T T T T T 5
240 260 280 300 320 340 360 380 400 403 l:' Northland Allochthon Rock
Distance (m)
————————— Original Ground Level
SECTION /é\ CONTD Finished Ground Level
SCALE 1:1000 @
? Inferred geoclogy interface
v roms e~ Shear surface
Ao =
A3 SCALE 1: 1000
0 5 10 15 20 30 40 50 (m)
A3 SCALE 1:1000 2
0 5 1015 20 30 40 50 (m) KGyiciNALIN COLOUR DRAWING STATUS: COMPLETION REPORT
CLIENT, PROJECT
DESIGNED : JXXL |May. 17 | NOTES :
DRAWN : JC |May17 1 All dimensions are in millimetres unless noted otherwise. Tonki n +Ta Ior WFH P ROPER Tl ES I_TD
D CERED = y - | RESIDENTIAL SUBDIVISION
DRAFTING CHECKED : TILE
CADFILE : \\2 1854.00 1-P2S4A~ 103_107.dwlg 105 Carlton Gore Road, Newmarket, Auckland | \|LL WATER — PRECINCT 2 (STAGE 4A)
APPROVED : .
' NOT FOR CONSTRUCGTION | Tel. (09) 355 6000 Fax. (05) 307 0265 Geogical Cross Section 6
1 | Completion Report Issue This drawing is not to be used for construction www.tonkintaylor.co.nz SCALES (AT A3 SIZE) WG, No. REV.
purposes unless signed os approved 1_ 1000 2 1854 OO 1_P284A_ 103 -'l
REVISION DESCRIPTION BY DATE COPYRIGHT ON THIS DRAWING 15 RESERVED REFERENCE : : .




L:\21854121854.001\WorkingMateria\CAD\Dwg\P2-54A\GCR\21854.001-P254A-103_107.dwg, 104, 11/05/2017 9:18:56 a.m., IC

Pommes Way

Reserve Bonair Crescent Fluer lane Road 1
g
85 S - 65
Stage 4A o ~ —
B r i 5 L e R 55
55 =5 'I T T~ o
~ —
504 3m high E B /___4'? L =0
RE slope 606 ’j‘:/? »y
E 45 z | - " : ) c
c 404 r'% <+ — e CRET K ‘ %
ke o £ — | " - 35 @
% 35~ § .‘V'OYQY{@"%?!‘—!‘Y‘QE?Z‘?X Undercut | a5 =
o 30A =
257 Shearkey 03 - 25
- 20
20+
- 15
154 =
10" B T g o dercut T T T T T T T T T T 10
T T T
Q 2]0 4IO 60 EID 160 120 140 180 180 200 220 240 260 280 300 320 340 345
Distance (m)
SECTION /7
SCALE 1:1000 W
~
4 LEGEND
bR K] ; 7
z’:’:’:"j Engineered Fill
D Alluvium
Northland Allachthon
Residual Soil
|:| Northland Allochthon Rock
————————— Original Ground Level
Finished Ground Level
? Inferred geology interface
L s ms e ms s Shear surface
_/
A3 SCALE 1: 1000
0 5 10 15 20 30 40 50 (m)
DRAWING STATUS: COMPLETION REPORT
DESIGNED : JXXL |May.17 | NOTES : CUE“l'_—PﬁJECT P R OP ER T| E S I_TD
DRAWN : JC |May.17 1 All dimensions are in millimetres unless noted otherwise. Tonkin +Ta Ior W
RN SRR | y RESIDENTIAL SUBDIVISION
DRAFTING CHECKED : TITLE
GADFILE : \\2 1854.00 1-P254A— 103_107.dwjg 105 Carlton Gore Road, Newmarket, Auckland | \j | WATER — PRECINCT 2 (STAGE 4A)
NoT Tel. (09) 355 6000 Fax. (09) 307 0265 : .
**N*QI*E*O'B——C—Q—N—S—IBUQJILQN—‘ ( ) tonkinta |0{I' CC)J nz Geoﬁ!&?gz‘E Lress Jeetion 7ch N REV.
i i i i i . . . No. -
1 | Completion Report |ssue This d;\"_‘gégseg gt £ s?gan::egsfz;piﬁc:‘éructrcn WWW, Y SCA:lL-ES 1(000 ) D 185400 1—P2S4A— 104 | ]
REVISION DESCRIPTION BY | DATE COPYRIGHT ON THIS DRAWING 1S RESERVED REFERENCE : E Z 8




L:121854\21854.001\WorkingMateria\CAD\Dwg\P2-54A\GCR\21854.001-P254A-103_107.dwg, 105, 11/05/2017 9:20:08 a.m., JC

Ormonde Drive

g :
3 o 5 ~70
70 & m)| g e
2 g = - 65
65+ tﬁl [os)
el ! 80
60 ot o E
_____ — e ST T 3 55
554 2 e -ty | 6m high
R 0 S EEETe——— o T = -' RE slope 606 L 50
50 4 T
= 45 g
£ 454 E
= 40
40+ =
s 35 =
§ 35 - %
5 30 Undercut R
25+ 25
| Shearkey 03 I 20
= Undercut
154 F15
f I L
104 l 10
5 T T T T T T T T T T T T T T T 5
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Distance (m)
SECTION /8
SCALE 1:1000 W
Colonial Drive Joal _Bonair Crescent Reserve Existing Stormwater Pond
o)
£
704 E' r70
=)
65 = -85
60 - ! - 60
831 Stage 4A i
50 | _1 - 50
T 45+ E 45 e
~ = Q
40. L 40 S
5 T Rt Viall 307 @ 35 % ( LEGEND A
= | —— a L
% 35 M TUEwes - etaining S o ”v’v‘v’z’: . .
o 30 m i s - - 30 z.:.:’:".‘ Engineered Fi
25 8 L 25 .
I————_| Alluvium
20 | | - 20
- Undercut Undarcut el IR Northland Allochthon
Sl —;y Residudl Soll
101 [ P - 10
5 | . ' . 5 :I Nerthland Allochthon Rock
- T T T T T T
280 3(1)0 3I20 340 360 380 400 420 440 460 480 497
Distance (m) T Original Ground Level
Finished Ground Level
SECTION /8" CONTD ) o
SCALE 1:1000 W ? nferred geology interface
s ~s s~ Shear surface
- _/
A3 SCALE 1: 1000
0 5 10 15 20 30 40 50 {m)
DRAWING sTATUS: COMPLETION REPORT
CLIENT, PROJECT
DESIGNED : JXXL [May. 17 | NOTES
DRAWN - I |May.17 1. All dimensions are in millimetres unless noted otherwise. Tonki n +Ta Ior WFH P ROPER T' ES I_TD
el it sl y RESIDENTIAL SUBDIVISION
DRAFTING CHECKED : TILE
CADFILE : \\2 1854.00 1—P254A— 103_107.dvlg 105 Carlton Gore Road, Newmarket, Auckland | \/j LWATER — PRECINCT 2 (STAGE 4A)
FEPROVED 307 0265 . :
 NOT_FOR_CONSTRUGTION | Tel. (09) 355 6000 Fax. (09) Geogical Cross Section 8
1 | Completion Repart Issue This drawing is not to be used for construction www.tonklntaylor.co.nz SCALES (Al A3 SIZE) DWG. No. REV.
purposes unless signed os approved 1 .]DOO 2 1854 OO 1_P2S4A_ 105 1
REVISION DESCRIPTION BY | OAE COPYRIGHT ON THIS DRAWING 15 RESERVED REFERENCE : H 5




L:\21854\21854.00 1\WorkingMatertal\CAD\Dwg\P2-S4A\GCR\2 1854.001-P254A-103_107.dwg, 106, 25/05/2017 2:23:26 p.m., IC

g 2 -
- - E = - =
£ @ : E
5 % g = o 5
< a 4IJ ] “ i Ormonde Drive Fonmes W
B S B £ 2 5 —_
E = S & s frd E — -~ 75
- 5 o & I = 5 i £
T = g =4 o & 5 %
¥ T 2 = e & , & [ L 70
= = o~
70+ e < T bt e 4 |
. S T
- - . H e C——— l "O— g .Ei 55
50 P TS T T e X T T S e | ¥ 2, E&
___________ " o . ———e x = ¥ 2 i
: - B Emmee e — % 5 55
2 P 5 ——— e % = .
7 T ] ‘—1--—"“1‘____ J Lys =
E 451 TR e e CTS T S E
= X X % 40 ¢
c 40 9
s o ey ) -3 g
- & - 5
g 4 Undercut / = —t T - ﬁ
@
w 30+
254 Undercut E 25
Shearkey 03 oo
20 |
" 15
15
- 10
10
F5
5 -
Q T T T T T T T T T T T T T T 0
T T
0 ZIU 4-ID 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Distance (m)
Stage 4A )
Pommes Way Colonial Drive Joal Bonair Crescent
| - 75
759
704a —~ - 70
CTI | g 65
65 o ! L?
| - 60
s0-% £ e
2, 5 af = — 55
55% ! 5 & E =
5 7 S ] _ - 50
s0-{ m - z : S
~ RE Slope 404 @ ; I Las
E 457‘|—‘_L__ e e % 3 o 3 £ 40 =
ol e | e Py : g7
iy - L : = £ g g £l LEGEND b
Q T 2 ) ™~ - . L] s M e iy TS
i>’ S o ; ~ m Timber Pole 5] = ﬁ 230 "0’0’0‘0’1 Engineered Fill
o 30 S Retaining @ o S &£ PP
—_ Wall 308 = = Slo2s
7 ; it~ | \ I T Alluvium
20 Shtleurkey 03 f\y\- paay x % 3 I 20
I / : M ’__| - 15 Northland Allochthen
™ : Undercut N - omii e || Resldual Soil
10 e - X x|
T SR, Ls Ij Northland Allochthon Rock
5 '
0 T T T \ T T T T ‘ ' ! ! : : L Original Ground Level
340 360 380 400 420 44Q 460 480 500 520 540 560 580 600
Distance (m) Finished Ground Level
L ? Inferred geology interface
SECTION /17"
SCALE 11000 \10 ]
A3 SCALE 1:1000 U
[ DRAWING STATUS: COMPLETION REPORT
DESIGNED JXXL |May. 17 [ NOTES CLIENT, PROJECT
5 ay. :
DRAWN : JC |May17 1. All dimensions are in metres unless noted otherwise. Ton kin +Ta Ior WFH PROPERT' ES LTD
DESIGN CHECKED : y RESIDENTIAL SUBDIVISION
DRAFTING CHECKED : TILE
CADFILE @ \\2 1854.00 1-P254A— 103_107.dwlg 105 Carlton Gore Road, Newmarket, Auckland MILLWATER — PRECINCT 2 (STAGE 4A)
APPROVED : X )
NOT FOR_GCONSTRUGTION Tel. (09) 355 6000 Fax. (09) 307 0265 Geoaical Cross Section 17
1 | Completion Report | | This drawing is ot to be used for consiruction | www.tonkmtaylor.co.nz SCALES (AT A3 SIZE) DWG. No. REV.
ompletion Report ssue purposes _unless signed as_opproved 1 1000 21854.00 1—=P2S4A— 106 1
REVISION DESCRIPTION BY | DATE COPYRIGHT ON THS DRAING 15 HESERVED REFERENCE : ;




L:\21854121854.00 1\WorkingMateria\CAD\Dwg\P2-54A\GCR\2 1854.001-P254A-103_107.dwg, 107, 25/05/2017 2:22:22 p.m., IC

3 T
7
;O:’ E = Ormonde Drive
= = ™~ —_
B5 & ?i;{ ; “E - 65
60 E :—% ‘j 60
854 ———— T T T T e.v‘?‘v¢-’—v’-..'.v 2 ‘?’_ 2 28
I AR R S = L 50
h GO0 0.0.0.9.0.9.9, e = < S
- R R R R s .
=7 T B R S R R Soeac 3
| — R LSRRI LTS ~ L0
E B, R RLIIICHAIL IR LLHIKS E
\g 354 K ‘_-\\_\ ® K 3 ). 0.9 0. 0. GO0 2 9.0 6.0.¢.0.9, S
e s . =
B 504 i & F ? ? g
> 7 2
4O 254 o
20
154
10
5 -
0 T T T T T T T T T T T T T T T 0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Distance (m)
) Stage 4A .
| |
Colonial Drive Joal l Bonair Crescent
65 65
60 ‘ 60
i ~ 55
55 o - . ;
504 § RE Slope 405 g p =5
1% ol ~ i - 45
©7 = RE Slope 404 G E = .
’g 404 g < 2 F40 g
354 = frid I c
.5 Timber Pole ; :Q—_, = '3
s 304 Retaining & = = 0 IS4
2 Wall 308 3
LT L e | = | e M
- 2 —— BT | s
20 Shearkey 03 /__________- h b 20 LEGEND
X ? == 15 R XA : ;
15 e
45 : Undercut 2 e —~—— e !.:’202’2.1 Engineered Fill
N e - :
5 e . -5 I:I Alluvium
T
O T T T T T T T T T T T T D
320 340 350 380 400 420 ; )440 460 480 500 520 540 560 I:' g:g‘?mf;dsg‘l'ochfhﬂ"
Distance (m
|:| Northland Allochthen Rock
SECTION C](;S? ————————— Original Ground Level
SCALE 1:1000
U Finished Ground Level
& Inferred geclogy interface
- o
A3 SCALE 1:1000
e DRAWING STATUS: COMPLETION REPORT
DESIGNED : JXXL |May. 17 | NOTES : CWEﬁm P R OP ER Tl ES LTD
DRAWN : ic May. 17 1. All dimensions are in metres unless noted otherwise. Tonkin +Ta lor
T ad Y RESIDENTIAL SUBDIVISION
DRAFTING CHECKED : TILE
CADFILE : \\2 1854.00 1—P254A— 103_107.dwlg 105 Carlton Gore Road, Newmarket, Auckland | v WATER — PRECINCT 2 (STAGE 4A)
APPROVED _ .
NOT_FOR_CONSTRUGTION. Tel. (09) 355 6000 Fax. (09) 307 0265 Geogical Cross Section 18
i This drawing is not to be used for construction www.tonkintaylor.co.nz SCALES (AT A3 SIZE) WG, o, REV.
1 |Completion Report lssue purposes unless signed as approved 9, 2 1854 001 P284A— 107 1
REVISION DESCRIFTION BY | DATE COPYRIGHT O THS DRAWING IS RESERVED REFERENCE : 1: 1000 .00 1-




L:\21854\21854.00l\WcrkingMateriaT\CAD\Dwg‘\PZ-SB'\Z1854.001-PE-120_122.de, 120, 10/02/2016 4:48:58 p.m., jc

300 min thick compacted clay
cap with Bidim A19 geotextile (or
simllar opproved) separating clay
and dralnage materfal

Refer to Table A for
maximum allowed back slops

Geotextlle bidim A19 or slimilar approved

Backiill any over excavation
with compacted GAPE5

300 min thick SAPS0Q drainage
material (or similor opproved)

A

1109 perforated Nexus Hi—way grade
plpe (top of pipe to be at same level
os FGL in front of wall) connected to

stormwater system at lowest point

1 Y4
50x200 H4 treated timber lagging (top 2m of woll) (ﬂ f::::::::::
ZNo. 50x200 H4 treated timber logging (below top Zm of wall) :0:0:{.:«
X

Pool type fence bolted to woll lagging
(where wall greater than 1m retoined height)

/—Tup of pole to be scorfed ot 207
and cut surface treated with
Ensele or similor opproved product

—

¥ S190L 1oyl bRy pRuIDiad XDR

10
Refer to Toble A for moximum
= - allowed forward slope
'I"_‘—-—-—J

100

HS5 Umber pole (Refer Table A for pole
diameter, spacing, length and density)

20MPa concrete encasement

50 thick precast

concrete pucker_\: &E—}"{

TYPICAL DETAIL — TIMBER POLE RETAINING WALL (TP)

v a|gpl Jakad ‘yidep juewpaquis WAL

Concrete encasement
digmeter, refer Toble A
_..__-L’/____ S s P

SCALE 1:50

| Refer to Table A |

A3 SCALE 1:50

0 05 10 15 20 25(m)

0 (JI 1 012 013 0,4 |

TABLE A: TIMBER POLE DETAIL TABLE
Wall No. wall Plle Type Retalned | Pile Length Miminum Pole/Plle Skze Pale Pole Spacing | Min Hole | Maxlmum | Maximum
Type Helght (m) (m) Embedment {m) (mm) Density (m) Slze (mm) | Backslope | Frontslope
C |Timber Pole <3.0 9 6 375 High 1.2 525 iviizh 1vii2h
E3 |Timber Pole <2.5 7.5 5 300 High 12 450 1vii2h 1v:i2h
306,308| F1 |Timber Pole 2.0 6 4 225 High 12 375 1viizh 1viizh
G |Timber Pole s1.5 4.2 2.7 200 High 12 350 1viizh 1v:12h
H |Timber Pole £1.0 24 14 150 High 1.2 300 1viizh 1viiZzh
D |Timber Pole 3.0 8 5 350 High 12 500 1viizh 1vii2h
E3 |Timber Pole <25 15 5 300 High 1.2 450 1viizh 1viizh
304,305| F1 |Timber Pole <2.0 6 q 225 High 12 375 1vizh iviizh
G |Timber Pole £1.5 4.2 2.7 200 High 1.2 350 ivii2h 1vili2h
Timber Pole <1.0 24 14 150 High 1.2 300 1vii2h 1v:12h
£ |Timber Pole <2.5 7 4.5 275 High 1.2 425 1viizh 1viiZh
F1 |Timber Pole 52.0 6 4 225 High 1.2 375 1viizh 1v:12h
7 G |Timber Pole £1.5 4.2 2.7 200 High 12 350 1viizh 1v:1zh
H |Timber Pole 1,0 24 14 150 High 1.2 300 iviizh 1viizh
NOTE
1. All poles shall be sourced fram the same region and documentation shall be provided.
2, For each pole size, 10% of all poles shall be tesled In accordonce with the specification,
3. Retalning walls have been designed with 10kPa surcharge on upslope side for resldentiol use purposes.
4, Design makes no provision for over excavation In front of wall (e.g. for service trenches). All such

temporary excavatlons, If required, should be reviewed and confirmed ¢s acceptable by a suitably

qualified Geotechnical Enginser,

Timber poles at 1.2m centres
(refer Table A for pale detall)

-

2No. 50X200 or
50X200 timber laggin
(H4 treated

TYPICAL DETAIL

Lot buundqry-—\

Timber poles at 1.2m cenlres
(refer Table A for pole detail)

~,

AT LOT BOUNDARY
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300 min thick compacted clay
cap with Bidim A19 geotextile (or
similar approved) seporating clay
and drainage material

Refer to Table B for
maximum allowed back slope

Backfill any over excavation
with compacted GAPB5

R
300 min thick SAPS0 drainage AP0, 0.9.9,9.0.0.
; o E0.9.8,9.9°5.0.9.1
material (or similar approved) G Pttt e
A eatetelele%
%y ‘.0'0.0‘0.0’:
R vieisleteles
; REERKK,
200¢ unilog (H4 treated standard SRRRS
density) timber lagging i

1109 perforated Nexus Hi—way grade
pipe (top of pipe to be at same level
as FGL in front of wall) connected to

stormwater systemn at lowest point

H5 timber pole (Refer Table B for pole
diameter, spacing, length ond density)

20MPa concrete encasement

Pool type fence bolted to wall lagging
(where wall greater than 1m retained height)

Top of pole to be scarfed at 20°
and cut surface treated with
Ensele or similar approved product

“ubiay pauip}al XDW

g a|qoL Jajed

Refer to Table B for maximum
dllowed forward slope

yydap juswpaquws winwiuy

g @1qol Jaiad

50 thick precast
concrete packer

\ Concrete encasement
diameter, refer Table B

TYPICAL DETAIL — PIPE CROSSING TIMBER POLE RETAINING WALL (PCTP)

TABLE B: WALL PIPE CROSSING DETAIL TABLE

Wall No. Wall Type | Pile Type Retained |pile Length Minimum Pile spacing|Min Hole Size | Maximum | Maximum
Height (m)|  (m) Embedment (m) (m) (mm) Backslope | Frantslope
O Ut VA VNN 2 Ve VA DA i Vel S T TNV L~
304, 305,
306, 307 PC TP1 450 SED 3.0 9.0 _ 6.0 2.80 600 1v: 12h v 12h
308 PC TP2 375 SED 2.2 7.0 4.8 2.80 550 1v: 12h 1v: 12h

NOTE

1.
2.
3.
4.

All poles shall be sourced from the same region and documentation shall be provided.

For each pole size, 10% of all poles shall be tested in accordance with the specification.

Retaining walls have been designed with 10kPa surcharge on upslope side for residentiol use purposes.
Design makes no provision for over excavation in front of wall (e.g. for service trenches). All such

temporary excavations, if required, should be reviewed and confirmed as acceptable by a suitably

qualified Geotechnical Engineer.
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4mm cap plate

50x50 square galvanised
tube, powder coated, min
Smm thick at 2,46m cenlres

Packer to be —————

Installed as
necessary
) ) &
> e,
S/, Topsoil
2 //\\%(ISOmm)ﬁ/

Englneered Clay Fill Cap
(300mm min.)

22

Bidim A19 geolextile or slmilar
approved separating clay cop
ond dralnage materlal

SAP 50 Scorla or

£
E
o
©
(=]
0
~
2x5S M16 g
coach bolts ©
with 50x50x5
SS washers
== 0
~
"-\
\50x200 H4 tmber lagging (top 2m of wall)

opproved simifar

2No. 50x200 H4 timber lagging (below top 2m of wall)

4mm cap plate —
£
E
50x50 square galvanlsed —— | o
tube, powder coated, min a
5mm thick at 2.46m centres 31
Packer to be
Treaded rods through centre of Installed as
200¢ round pole with 75x75x5 S5 nacassary
washer and M16 SS nut
=7
Topsoll
(150mm)
, 2%5S M16 Treaded rod with
Englineered Clay Fill Cop 50x50x5 SS washer and nut
300mm min.)
Vd
w
n ~

Bidim A19 geolextiie or similar

approved separating clay cop
ond drainage material

SAP 50 Scoria or
appraved slmilar
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Timber logging, see
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Refer to Dwg. 21854.001-P253- 120
for pole size, fength and embedment

Timber lagging, see
Dwg. 21854.001-P253— 120

Continuous 200 unilog lagging (5200 long)

Timber lagging, see
Dwg. 21854.001-P253-120

Refer to Dwg. 21854.001-P253—121
for pile type, length and embedment

1 rTop of wall

Refer to Dwg. 21854.00 1-P2S3~120
for pole size, length and embedment
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Appendix B: Contractors Certificates

° Hick Bros Ltd — Sixth Schedule (Bulk Earthworks — Stage 2)
o Hick Bros Ltd — Sixth Schedule (Bulk Earthworks — Stage 3)
® JG Civil Ltd — Sixth Schedule (Civil Earthworks)

° JG Civil Ltd — Producer Statement 3 (Timber Pole Retaining Walls 306, 307 and 308
Construction)

° PermaPine Ltd — Timber Pole Grading and Treatment Certification
e Pinepac Group Ltd — Timber Pole Grading and Treatment Certification

o ICB Retaining and Construction Ltd — Producer Statement 3 (Screen Block Retaining
North Harbour Fencing Ltd — Producer Statement 3 (Pool Fence Installation for Walls
306, 307 and 308)



NZS 3910:2013 Conditions of contract for building and civil engineering construction

Schedule 6 — Form of Producer Statement — Construction

ISSUED BY HICK BROS CIVIL CONSTRUCTION Ltd {Contractor)
TO WFH PROPERTIES Ltd (Principal)
IN RESPECT OF PRECINCT 2 STAGE 2 EW CONTRACT 33203-01 {Description of Contract Works)
AT PRECINGT 2 — MILLWATER - SILVERDALE NORTH (Adidress)

, tensTRUCTION P ) (5
Hiex Beos G (Contractor) has contracted to W F FR=PERTIES ~(Frinsipal) to carry out and complete certain
building works in accordance with a Coniract titled feg-cineT 2. STREE 2('the Contract)

| o FE I CHDuly Authorised Agent) a duly authorised representative of B CC.L_ - (Contractor) believe on reasonable
grounds that H& L - (Contractor) has carried out and completed:

All

O Partonly as specified in the attached particulars of the contract works in accordance with the Contract

/M/ Dee J6- [2-20)5

(Signature of Authorised Agent-on behalf of)

Hher Bros Gt ConsTRUC TN (1D

{Conliractor) )
(2 Toeee Rorp SILVERDALE.
(Address)

WFH Rroperties Lt C-23 Precinel 2 Stage 2 Bulk Earthworks
P Contract: 33203-01
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NZS 3910:2013

P53 - FORM OF PRODUCER STATEMENT- CONSTRUCTION

ISSUED BY: HICK BROS CIVIL CONSTRUCTION LIMITED

TO: WFH PROPERTIES

IN RESPECT OF: MILLWATER PRECINT 2 STAGE 3 GEOTECHNICAL REMEDIATION AND BULK

EARTHWORKS
AT: PRECINCT 2 STAGE 3 CONTRACT 33213 - 01

HICK BROS CIVIL CONSTRUCTION LTD has contracted to WFH PROPERTIES to carry out and complete
certain building works in accordance with a contract, titted MILLWATER PRECINT 2 STAGE 3

GEOTECHNICAL REMEDIATION AND BULK EARTHWORKS ("the contract")

I JAMES BILKEY a duly autharized representative of HICK BROS CIVIL CONSTRUCTION LIMITED believe
on reasonable grounds that HICK BROS CIVIL CONSTRUCTION LIMITED has carried out and completed
part only as specified in the attached particulars of the contract works in in accordance with the contract.

Date: 23 August 2016

o

(Sighature of Authorized Agent on behalf of)

HICK BROS CIVIL CONSTRUCTION LIMITED
(Contractor)

42 FORGE ROAD, SILVERDALE
(Address)

Attachments:
1) List detailing works carried out




ATTACHMENT 1

MILLWATER PRECINT 2 STAGE 3 GEOTECHNICAL REMEDIATION AND BULK EARTHWORKS

LIST OF WORK CARRIED OUT:

1)
2)
3)
4)
5)
6)
7)
8)
9)

All the earthworks within Stage 3

Construction of Reinforced Earth Wall 601 including drainage
Construction of Reinforced Earth Wall 602 including drainage
Construction of Reinforced Earth Wall 603 including drainage
Construction of Reinforced Earth Wall 604 including drainage
Construction of Reinforced Earth Wall 605 including drainage
Construction of Reinforced Earth Wall 606 including drainage
Construction of Reinforced Earth Wall 404 including drainage
Construction of Reinforced Earth Wall 405 including drainage

10) Subsail drainage as instructed and ashuilted



NZS 3910:2013 Conditions of cantract for building and civil Engineering construction

Schedule 6 — Form of Producer Statement — Construction

ISSUED BY JGCIVILLTD. (Coniractor)
TO WFH PROPERTIES LTD. {Principal)
IN RESPECT OF CONTRACT 33218-01 (Description of Contract Works)
AT PRECINCT 2 STAGE 4A, MILLWATER DEVELOPMENT (Address)

J& Civil [id (Contractor) has contracted to WFH PROPERTIES Lid (Prncipal) to carry out and complete certain building
works in accardance with a Contract titled PRECINCT 2 5TAGE 44 ('the Contract)

1 CAVEL 62-:‘/7/9 ‘> ' (Duly Authorised Agent) a duly authorised representative of J& ciwif Lid
?ﬁb}j believe on reasonable grounds that J& il L #d (Conlractar) has carried out and completed:

All

O Part anly as specified in the attached particulars of the contract works in accordance with the Contract
Click to enter details of altached particulars

T - Date _f?/&(/?/Zy/7

(Signalure of Authorised Agent on behalf of)
—_— -
TG e L

(Contraclor)

JFO STy DY Jlosy

{Address)

WFH Properties Ltd C-29 Precinct 2 STAGE 3C CIVIL CONSTRUCTION
Contract: 33217-01



NZS 3910:2013 Conditions of contract for building and civil Engineering construction

Schedule 6 — Form of Producer Statement — Construction

ISSUED BY JGCIVIL LTD. —
TO WFH PROPERTIES LTD. (Principal)
IN RESPECT OF CONTRACT 33218-01 (Description of Contract Works)
AT PRECINCT 2 STAGE 4A, MILLWATER DEVELOPMENT (Address)

JE Civil L#d (Contractor) has contracted to WFH PROPERTIES Lid (Principal) to carry out and complete certain building
works in accordance with a Contract titled PRECINCT 2 STAGE 4A ('the Contract’)

| L//CP’EA J;:f/?ﬁ \7’ (Duly Authorised Agenf) a duly authorised representative of J& Civil Lid

(Contractor) believe on reasonable grounds that Ji& civif L #d (Contractor) has carried out and completed:

(| ]
Part only as specified in the attached particulars of the contract works in accordance with the Contract

Click to enter delails of attached particulars / _':"/d/ﬁ’z'/ L/m / W/ _5-

2 Q"—\su(/ Date  <J¢ 6%’-%?& Za

(Signature of Authorised Agent on behalf of)

Al (Epie Lo

(Contractar)
— ¥
S0 Sy S
(Address)
WFH Properties Ltd C-29 Precinct 2 STAGE 3C CIVIL CONSTRUCTION

Contract: 33217-01



M:mm}fm Primary Industri ies (MPD)
' Registration: 01 OA 2009 1400
- Fax: 073338766

 Date: 18/10/16

CCA TREATMENT CERTIFICATE
This is to certify that the product described below has been CCA treated to the
following specifications.
Details of treatment

' Type of treatment

VTanallth CCA Oxide

Plant registration number

159

Preservative Components
(relative proportions of CCA
components)

Copper %: 23 - 25
Cromium %: 38 - 45
Arsenic %: 30 —~ 37

Standard NZS 3640 HAZARD CLASS: H5
| Retention | Copper Retention % m/m Total Active Elements (TAE) %m/m
H3 ) 0.08 037
H4 1 0.16 0.72 ]
H5 0.22 0.95
H6 pﬂO 1.80
Customer - | Albany ITM
Delivery DKT Numbers: 284766, 284763, 285174, 285201, 284719, 284686 &
384337

Order numbers

Packet numbers

[ Earliest Treatment Dates:

397/119831SP, 119883SP, 119883SP, 11982 &
| 120793SP
Multlple numbers — delivery dkls attached

[ Between: 09/06/2016 — 12/02/2016

Contact details
Tan Piebenga

General Manager, PermaPine Ltd

| Signed

/f
[




PINEPAC ROUNDWOOD

_ I
PI N E PAc 246 Main Road, Kumeu

EE GROUP I Auckland, New Zealand
Telephone: (09) 412 7011

Facsimile: (09) 412 6293

PRODUCERS STATEMENT

All construction poles supplied to Albany ITM, on order number 397/117822SP, meet or exceed the minimum
standards of NZS3605:2001.

Species: Radiata Pine

Timber Pile and Poles: NZS3605:2001
Characteristic stress tables as per: NZS3603

Timber Treatment: NZS3640 [hazard class: H5]
Treatment plant brand: 687 01 H5

The construction poles supplied meet or excead the “High Density” Threshold of 450kg/m*.

Treatment:
This is to certify that all poles supplied are free of any visible signs of fungal attack, bark and have been treated with
Sarmix Oxcel C 680 — CCA wood preservative to charge retention of not less than 8.4 kg/m?.

Sarmix Oxcel C 680 is a copper chrome arsenic wood preservative to meet the optimum formulation ratio
recommended by the Forest Research Institute. It is widely used in New Zealand and corresponds to the CCA
formulations used in Australia.

Sarmix Oxcel C 680 conforms to NZ53640:2003 having relative proportions.

Chromium 38 —45%

Copper 23-25%

Arsenic 30-37%

The Preservative is approved by the Timber Preservation Council for use at the following retentions:

Hazard Class Brand ldentification
H5 0.95% TAE (8.4 kg / m3) 687 01 H5

The timber treatment process has been carried out by Pinepac, 246 Main Road Kumeu, Auckland, New Zealand.
Pinepac Group is “Woodmark” registered and a member of the Timber Preservation Council (TPC)

Should you require any further information in this regard, please do not hesitate to contact me.

John van Zijl
Site Manager — Pinepac Roundwood
PINEPAC GROUP

Mobile: 0272289283 | Office: 09 412 7011 | Fax: 09 412 6293 | DDI: 09 412 6702
246 MalnRoad, Kumeu, Auckland 0618

Email: john.vanzijl@pinepac.co.nz

Web: www.pinepac.co.nz



SIXTH SCHEDULE

(NZS 3910:2003)
FORM OF PRODUCER STATEMENT CONSTRUCTION

ISSUED BY ICB Retaining & Construction Limited
(Contractor)
TO J G Civil
(Principal)
IN RESPECT OF Mass Block Retaining Wall
{Description of Contract Works)
AT Millwater, Precinct 2, Bonair Crs
(Address)
ICB Retaining & Construction Ltd
{Contractor)
has contracted to J G Civil
(Principal)
to carry out and complete certain building works in accordance with a contract, titled
_______ Mass Block Retaining Wall (The Contract)
(The Project)
L S Chris Burke a duly authorised
(Duly Authorised Agent)
representative of ICB Retaining & Construction Limited
(Contractor)
Believe on reasonable grounds that ICB Retaining & Construction Limited
{Contractor)

has carried out and completed:
M All O Part only as specified in the attached particulars of the building works in
accordance with the Building Consent No. and any Authgsised Instruction / Variations
that have been issued during the course of the waor

""(Signature of Althorised Agent on Behalf of)

4™ March 2017

(Date)

ICB Retaining & Construction Limited

(Contractor)

PO Box 303 340, North Harbour, Auckland

(Address)



NZS 3910:2013 Conditions of contract for building and Civil Engineering construction

Schedule 6 — Form of Producer Statement - Construction

ISSUED BY North Harbour Fencing Lid {Contractor)

TO .j" G— i (:,\ \! y 5 _ LW‘T\} {Principal)

IN RESPECT OF %QL_ QN&“ Pl @Q weTh Q}J inde 4 Bllpescription of Contract Works}
e Mugerer  Swee 40 (Address)

M#F@G’&G {Contractor} has contracted to j. G Ol fL.. ' (Pancipalto carry out and complete certain

building works in accordance with a Contract tiflad ; (‘the Contract')

?]l
Part only as specifiad in the attached particulars of the contract works in accordance with the Contract

A
, ‘:, Date 2 8‘ / 3 //’ ?

(Signature o Aufhcﬁ;ed Agent on behalf o

W) Horeosk fecre L

{Contractor}

S18 Loundwy /g/ Sieitops

{Address)




Appendix C:  NZS 3604:2011 Expansive Soils
(Extract)




NZS 3604:2011 Expansive Soils (Extract)

Expansive soils tend to be moderately to highly plastic clays that undergo appreciable volume change
upon changes in moisture content. Technically, they are defined in NZS 3604:2011 as those soils
having a liquid limit of more than 50% and a linear shrinkage of more than 15%. Where soils are quite
silty or sandy, shrink and swell is less of a problem, due to the lower clay contents.

Building damage resulting from expansive soil movement can range from relatively minor brick veneer
cracking and internal cracking on wall corners and wall ceiling corners with attendant door and
windows jamming, through to extensive cracking of foundation block framework, extensive internal
visual cracking and significant warping of building frames. Damage is dependent on building
construction and materials and is rarely of structural concern.

NZS 3604:2011 “Timber Framed Buildings” defines good ground as follows:

"Any soil or rock capable of permanently withstanding an ultimate bearing capacity of 300 kPa (i.e. an
allowable bearing pressure of 100 kPa using a factor of safety of 3.0), but excludes:

a) Potentially compressible ground such as topsoil, soft soils such as clay which can be moulded
easily in the fingers, and uncompacted loose gravel which contains obvious voids;

b) Expansive soils being those that have a liquid limit of more than 50% when tested in
accordance with NZ§ 4402 Test 2.2, and a linear shrinkage of more than 15% when tested in
accordance with NZS 4402 Test 2.6, and

c) Any ground which could forseeably experience movement of 25 mm or greater for any reason
including one or a combination of: land instability, ground creep, subsidence, seasonal swelling
and shrinking, frost heave, changing ground water level, erosion, dissolution of soil in water,
and effects of tree roots.”

Foundations on expansive soils are outside the scope of NZS 3604:2011 as an acceptable solution to
the New Zealand Building Code (NZBC). Specific engineering design of foundation elements is involved
where expansive soils are present with a recommendation that AS 2870:2011 is used for building
design. While not mandatory, AS 2870 designs will allow for a non-specific design foundation to be
used without resorting to further ongoing investigation or design.

This geotechnical completion report has classified the soils present on this subdivision to be in Site
Class M as per the requirements of AS 2870:2011. Descriptions of the various site classes, together
with characteristic surface ground movements are outlined below.



Allowing for some correlation with NZS 3604, the various site classes applicable to NZ conditions are

considered to be:

Characteristic Surface Movements

Site Class

Description

a) 20 mm

(Note NZS 3604:2011 assumes movement of 25
mm as part of underlying design.

b) 20 mm — 40 mm
c) 40 mm — 60 mm
d) 60 mm —75mm

e) >75mm

AS 2870 uses a range of factors to assess characteristic soil movement including:

i Building distress due to ground movement visible on adjacent structures,

Class A (sand) and/or

Class S (Silts)
Equivalent to NZS
3604:2011

“Good Ground” sites

Class M
Class H1
Class H2

Class E

Poor to slightly
expansive

Moderately expansive
Highly expansive
Highly expansive

Extremely expansive

ii. Known soil properties and site specific testing to determine the shrink / swell index of a soil

(Test 7.1.1 in AS 1289 — Methods of Testing Soils for Engineering Purposes).

AS 2870 is based on defining soil types into various hazard classes based on expected surface
movement and depth of desiccation that could occur. It then applies various foundation designs and
embedment depths based on the form of building construction (slab on ground, strip footing, stiffened
raft, stiffened slab with deep edge beams, etc). AS2870 uses more reinforcing steel than NZ designs
generally would to create stiffer foundations that are better able to tolerate ground movement.

The Australian approach also regards expansive soil to a considerable extent being a home owner
maintenance issue and significant emphasis is put into ensuring that people understand the influence
that trees and dry summers etc may have on foundation performance. See Appendix D.



Appendix D: CSIRO —BTF18 — Foundation
Maintenance and Footing
Performance: A Homeowners Guide




Foundation

and Footing Performance:
A Homeowner’s Guide

CSIRO

BTF 18
replaces
Information
Sheet 10/91

Buildings can and often do move. This movement can be up, down, lateral or rofational. The fundamental cause
of movement in buildings can usually be related fo one or more problems in the foundation soil. It is important for
the homeowner fo identify the soil type in order fo ascertain the measures that should be put in place in order fo
ensure that problems in the foundation soil can be prevented, thus protecting against building movement.

This Building Technology File is designed to identify causes of soilrelated building movement, and fo suggest

methods of prevention of resultant cracking in buildings.

i Soil Types
The types of soils usually present under the topsoil in land zoned for
residential buildings can be split into two approximate groups —
granular and clay. Quite often, foundation soil is a mixture of both
types. The general problems associated with soils having granular
content are usually caused by erosion. Clay soils ate subject to
satuzation and swell/shrink problerns.

Classifications for a. given area can generally be obtained by
application to the local anthority, but these are sometimes unteliable
and if there is doubt, a geotechnical report should be commissioned.
As most buildings suffering movement problems zre founded on clay
soils, there is an emphasis on classification of soils according to the
amount of swell and shrinkage they experience with variations of
water content. The table below is Table 2.1 from AS 2870, the
Residential Slab and Footing Cade.

iCuuses of Movement

Settlement due to construction

There are two types of sertlement that occur as a result of

construction:

o Tmmediate settlement occurs when a building is first placed on its
foundation soil, as a result of compaction of the soil under the
weight of the structure. The cohesive quality of clay soil mitigates
against this, but granular (particulacly sandy) soil is susceptible.

o Consolidation settlement is a feature of dlzy soil and may take
place because of the expulsion of moisture from the soil or because
of the soil’s Jack of resistance to local compressive or shear stresses.
This will usnally take place during the first few months afier
construction, but has gce.n known to take many years in
exceptional cases.

These probletns ate the provinee of the builder and should be taken

into consideration as part of the preparation of the sie for construc-

tion. Building Technology File 19 (BTF 19) deals with these

. problems,

Erosion

Al soils are prone to erosion, but sandy soil is particularly susceptible
to being washed away. Bven clay with a sand component of say 10%
or more can suffer from erosion.

Samration

"This is particularly a problem in clay soils. Saturation creates a bog-
like suspension of the soil that causes it to lose virtually all of its
bearing capacity. To a lesser degree, sand is affected by saturation
because saturated sand may undergo a reduction in volume —
particulerly imported sand fill for Enedding and blinding layers.
However, this usually occurs as immediate settlement and should
normally be the province of the builder.

Seasonal swelling and shrinkage of soil

All clags react to the presence of water by slowly absorbing it, making
the soil increase in volumne (see table below). The degree of increase
varies considerably between different clays, as does the degree of
decrease during the subsequent drying out caused by fair weather
periods. Because of the low absorption and expulsion rate, this
phenomenon will not usnally be noticeable unless there are
prolonged rainy or dry periods, usually of weeks or months,
depending on the land and soil characteristics.

The swelling of soil creates an upward force on the footings of the
building, and shrinkage creates subsidence that takes away the
support needed by the footing to retain equilibrium.

Shear failure g

This phenomenon occurs when the foundation soil does not have

sufficient strength to support the weight of the footing. There are

W0 1ajor POsT-COnStriction Causes:

» Significant load increase.

« Reduction of lateral support of the soil under the footing due to
erosion or excavation.

o In day soil, shear failure can be caused by saturation of the soil
adjacent to or under the footing.

GENERAL DEFINITIONS OF SITE CLASSES
Class | Foundation
A Most sand and rock sites with little or no ground movement from moisture changes
5 Slightly reactive clay sites with only slight ground movement from moisture changes
M Moderately reactive clay or silt sites, which can experience moderate ground movement from moistuse changes
H Highly reactive clay sites, which can experience high ground movement from moisture changes
E Extremely reactive sites, which can experience extreme ground movement from moisture changes
Atwl Filled sites
P Sites which include soft soils, such as soft clay or silt or logse sands; landslip; mine subsidence; collapsing soils; soils subject
to erosion; reactive sites subject to abnormal moisture conditions or sites which cannot be classified otherwise




Tree root growth ‘
Trees and shrubs that are allowed to grow in the vicinity of footings
carx cause foundation soil movement in two ways:

_ = Roots that grow under footings may increase In cross-seciional
size, exerting upward pressure on footings,

*» Roots in the vicinity of footings will absorh much of the mofstare
in the foundation soll, causing sheinkage or snbsidence.

i

{Unevenness of Movemeni

"T'he types of ground movement described above usually occur
unevenly throughont the building’s foundation soil. Setrlement due -
to construction tends to be uneven becanse off

+ Differing compaction of foundarion soil prior to construction.
o Differing moisture content of foundation soil prior to construction.

Movement due to non-construction causes Is usually more uneven
still. Frosion can undermine a footing that traverses the fow or can
create the conditions for shear failure by eroding soil adjacent to a
footing that runs in the same direction as the flow.

Saturaton of day foundation soil may oecnr where subfloor walls
create adam that makes water pond. Tt can also occus wherever there
is a source of water near footings in clay soil. This leads to a severe
reducticn in the strength of the soil which may create local sheas
failure. i

Seasonal swelling and shrinkage of dlay soil affects the pecimeter of

the building first, then gradually spreads to the interior. The swelling
process will usually begin at che uphill extreme of the building, or on
the weather side where the Jand is flat. Swelling gradually reaches the
interior soil as sbsorption continues, Shrinksge usually beging where

" the sun’ heat is grearest,

iEﬁecfs of Unaven Soil Movement on Siruciures

Frosion and satnzation

Fzosion removes the support from under foatings, tending to create
subsidence of the part of the struciure nnder which it ocours,
Brickwork walls will resist the st:essulcreated by ﬁls t;ﬂrgovciis of "
suppott by bridging the gap or cantilevering until the bricks or the
mgft.;r btéyddingglfar;% Oldgerapmasonry has little resistance. Eyidence of
Feiluse veries according to circzmstances and symptoms may include:

e Step cracking in the mortar beds in the body of the wall or
above/below openings such as doors or windows.

 Verrical cracking in the hricks {usually but not necessasily in line
with the vertical beds or perpends).

Tsolated piers affected by erosion or saturation of foundations will
eventually lose contact with the bearers they support and may tilt or
fal evet. The floors that have lost this support will become bouncy,
sometimes ratiling ornaments erc. .

Seasonal swelling/shrinkage in clay

Swelling foundation soil due to rainy periads first lifts the most
exposed extremities of the footing system, then the remainder of the
periméter footings while gradually permeating joside the building
footprint to lift internal footings. This swelling frst tends to creatc a
dish.effect, because the external footings are pushed higher than the

internal ones.

The first noticeable symptom may be that the floor appears slightdy
dished., This is often accompanied by some doots binding on. the
floor or the door head, together with some cracking of cornice
tnitres. In buildings with timber flooring supported by bearers and
joists, the floor can be bouncy: Externally there may be visible
dishing of the hip or sidpe lines.

As the moisture absorption process compleres its journey to the
innermost areas of the building, the intemsl footings will rise. If the
spread of moisture is roughly even, it may be that the symptoms will
temporarly dissppear, but it is more likely that swelling will be .
uneven, creating 2 difference rather than a disappearance in

proms. In buildings with timber flooring supported by bearers
and joists, the isolated piers will rise more easily than the strip
footings or plers under walls, creating noticeshle doming of flooring,

)
£
[ [t &
Wall gracking 1
due o uneven
{opting setilement

As the weather patteen changes and the soil begins to dry out, the
extermal footings will be first affected, beginning with the locations
where the suns effect is strongest, This has the effect of lowering the
external footings. The doming is accentuared and eracldng reduces
or disappears where it accitrred becanse of dishing, but other cracks
open up. The roof lines may become convex.

Doming and dishing aze alsa affecied by weather in other ways. In
areas where warm, wet summers and cooler dry wintess prevail,
water migration teads 1o be toward the interior and doming will be
accentuated, whereas where summets are dry 2nd winters are cold
axd wet, migration tends to be toward the exterior and the
underlying propensity is toward dishing.

Movement caused by tree roots

In genetal, gréwing roots will exert an upward pressure on footings,
wheteas soil subject to drying because of tree or sheab roots will rend
to remove support from under footings by inducing shrinkage,

Complications cansed by the structure itself

Most forces that the soif causes to be exerted on structures ate
vertical — Le. either np or down, However, becanse these forces are
seldom spread evenly around the footings, and becanse the building
resists uneven movement because of its rigidity, forces are exerted
from one part of the building to anothes. The net result of all these
forces is usually rotational. This resultant force often complicates the
diagnosis because the visible symptorns do not simply reflect the
original cause, A common symptom. is binding of docrs on the
vertical member of the frame.

Effects on foll masonty steictires

Brickwork will resist cracking whete it can. It will attempt to span
areas that lose support because of subsided foundations or raised
points, It is therefore usual ro see cracking at week points, such as’
openings for windows or doors,

In the event of construction settlement, cracking will usually remain
unchanged after the process of settlement has ceased,

“With local shear or erosion, cracking will usually continue to develop
untl the original cause has been remedied, or until the subsidence
has completely newtralised the affected porrion of footing and the
structure has stabilised on other footings that remain effective.

In the case of swell/shrink effects, the briclovork will in some cases
return to its original position after completion of a gycle, however it
is more likely that the rotational effect will not be exactly reversed, -
and it is also usual that brickwork will settle In its new position and
will resist che forces trying to retun it to its original position. This ~
eans thar in a case where swelling takes place after construction
and cracking occurs, the cracking is likely to at least paridy remain
afrer the shrink segment of the cyde is complete. Thas, cach time
the cycle is repeated, the likelihoed Is that the craclking will become
wider until the sections of brickwork become virtually independent.

With repeated cycles, once the cracking is established, # there is no
other complication, it is normal for the incidence of cracking to
stabilise, as the building has the articulation it needs o cope with
the problem. This is by no means always the case, however, and
monitoring of cracks in walls and floors should always be treated
seriously.

Upheaval caused by growth of tree roots under faotings is not a
sitaple vertical shear stress. There s 2 tendency for the root to also
exert lateral forces that attempt to separate sections of brickwork
after Initial cracking has occuered.



1

¥

The normal structural arrangement is that the inner leaf of brick-
wotk in the external walls and at least some of the internal walls
(depending on the roof type) comprise the load-bearing structure on
which any upper fooss, ceilings and the roof are supported. In these
cases, it is internally visible cracking that should be the main focus
of attention, however there are a few examples of dwellings whose -
external leaf of masonry plays some supporting role, so this should
be checked if there is any doubt, In any case, externally visible
craclcmi;s important as a guide to stresses on the structure generally,

- and it should zlso be remembered that the external walls mast be

capable of supporting themselves.

Effects on framed structures
Timber or steel framed buildings are less likely to exhibit cracking
due to swell/shiink than masonry buildings because of their
flexibility. Also, the doming/dishing effects tend to be lower because
of the lighter weight of walls. The main risks to framed buildings are
encountered because of the isolated pier footings used under walls,
Where erosion or saturation cause 2 footing to fall away, this can
double the span which a wall must bridge. This additional stress can
crezte cracking in wall linings, particulatly where there is a weak

oint in the structure caused by 2 door or window opening, It is,

owever, unlikely that framed structures will be so stressed as to suffer
serious damage withour first exhibiting some or all of the above
symptoms for a considerable period. The same warning period should
apply in the case of upheaval. It should be noted, however, that where
framed buildings are supported by strip footings there is only one leaf
of brickwork and therefore the externally visible walls are the
supporting steucture for the building, In this case, the subfloor
masonry walls can be expected to behave as full brickwork walls,

Effects on brick veneer structures

Because the load-bearing structure of a brick veneer building is the
frame that makes up the interior leaf of the external walls plus
pechaps the internal walls, depending on the type of roof, the
building can be expected to behave as a framed structure, except that
the external masonry will behave in a similar way to the external leaf
ofa full masonry stwucture.

iWuter Service and Drainage

Where 2 water service pipe, a sewer or stormwater drainage pipe is in
the vicinity of a building, a water leak can cause erosion, swelling or
saturation of susceptible soil. Even a minuscule leak can be enough
to saturate a clay foundarion. A leaking tap near a building can have
the same effect. In addition, trenches contzining pipes can become
watercourses even though backfilled, particularly where broken
rubble is used as fill. Water chat runs along these trenches can be
resgonsib]e for serious erosion, interstrata seepage Into subfloor areas
and saturation.

Pipe leakage and trench water flows also encourage tree and shrub
roots to the source of water, complicating and exacerbating the

problem.
Poor roof plumbing can result in large volumes of rainwater being

concentrated in 2 small area of soil:

» Incorrect falls in roof guttering may result in overflows, as may
gutters blocked with leaves etc,

* Corroded guttering or downpipes can spill water to ground.

* Downpipes not pasitively connecied to 2 proper stormwater
collection system will direct a concentration of water 1o soil that is
directly adjacent to footings, sometimes eausing large-scale
problems such as etosion, saruration and migration of water under
the building.

1
%Seriousness of Cracking

In general, most cracking found in masonry walls is 2 cosmetic
nuisance only and can be kept in repair or even ignored. The table
below is a reproduction of Table C1 of AS 2870,

AS 2870 also publishes figares relating to cracking in concrete floors,
however because wall cracking will usually reach the critical point
significantly earlier than cracking in. slabs, this table is not
reproduced here.

i §
| Prevention/Cure

Plumbing

Where building moveraent is caused by water setvice, roof plumbing,
sewer or stormwater failure, the remedy is to repair the problem.

It is prudent, however, to consider also rerouting pipes away from
the building where possible, and relocating taps to positions where
any leakage will not direct water to the building vicinity. Fven where
gully traps are present, thete is sometimes sufficient spill to create
erosion or saturation, pardculatly in modern installations using
smaller diameter PVC fixtures. Indeed, seme gully traps are not
situated directly under the taps that are installed to chasge therm,
with the result that water from the tap may enter the backfilled
trench that houses the sewer piping. If the trench has been poorly
bacldfilled, the water will either pend or flow along the bottam of
the trench. As these trenches usually run alongside the footings and
can be ar a similar depth, it is not hard to see how any water that is
thus directed into a trench can easily affect the foundarion’s ability to
support footings or even gain entry to the subfloor area.

Gronnd drainage

In all soils there is the capacity for water to travel on the surface and
below it. Surface water flows can be established by inspection during
and after heavy or prolonged rain. If necessary, a greted drain system
colnncctcd to the stormwater collection system is usually an easy
solution.

It is, however, sometimes necessary when attempting to prevent
water migration that testing be carried ont ta establish watertable
height end subsoil water flows. This subject is referred to in BTF 19
and may propecly be regarded as an area for an expert consultant.

Protection of the building peximeter

It is essenrial to remember that the soil that affects footings exrends
well beyond the actual building line, Watering of garden plants,
shrubs and trees causes some of the most serious water problems.

For this reason, particularly where problems exist or aze likely to
occus, it is recornmended that an apron of paving be installed
around as much of the building perimeter as necessary. This paving

CLASSIFICATION OF DAMAGE WITH REFERENCE TO WALLS

Description of typical damage and required repair Approximate crack width Damage
limit (see Note 3) category

Hairline cracks <0.1 mm 0
Fine cracks which do not need repair <l mm 1
Cracks noticeable but easily filled. Doors and windows stick slightly <5 mm 9
Cracks can be repaired and possibly a small amount of wall will need 5-15 mm {or a number of cracks 3
to be replaced. Doaxs and windows stick. Service pipes can fracture. 3 mm or mote in one graup)
Weathertightness often impaired
Extensive repair work involving brealdng-out and replacing sections of walls, 15-25 mm but alse depend 4
especially over doots and windows. Window and door frames distort. Walls lean on number of cracks
or bulge noticeably; some loss of bearing in beams. Service pipes disrupted
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should extend ourwards a minimum of 900 mm (more in highly
reactive soil) and should have a minimum fall away from the
building of 1:60. The finished paving should be no less than 100
mm below brick vent bases.

Tt is prudent to relocate drainage pipes away from this paving, if
possi%[e, to avoid complications from firure leakage. If this is not
practical, earthenware pipes should be replaced by PVC and
backfilling should be of the same soil type as the sarrounding soil
and compacted to the same density.

Except in areas where freezing of water is an issue, it is wise to )
remove teps in the building area and relocate them well away from
the building — preferably not uphill from it (see BT 19).

Tt may be desirable to install a grated drain at the outside edge of the
paving on the uphill side of the building. If subsoil drainage is
needed this can be installed under the surface drain,

Condensation

In buildings with a subfloor void such as whese bearers and joists
support flooring, insufficient ventilation creates ideal conditions for
condensation, particularly where there is littde clearance between the
floor and the ground. Condensation adds to the moisture already
present in the subfloor and significantly slows the process of drying
out. Tustallation of an adequate subflook ventilation system, either
hatural or mechanical, is desirable.

Wizrning: Although this Building Technology File deals with
cracking in buildings, it should be said thar subfloor moisture can
resukt in the development of other problems, notably:

» Water that fs transmisted into masonry, metal or timbey building
elements causes damage and/or decay to those elements.

= High subfloor humidity and moistuse content create an ideal
envitonment for various pests, including termites and spiders.

*+ Where high moisture levels are transmitted to the flooring and
walls, an jncreass in the dust mite count can ensue within the
Yiving areas. Dust tites, a5 well as dampness in general, can be a
health hazard to inhabitants, patticularly those who aze
abrormally susceptible to respiratory ailments.

The garden :

‘The ideal vegeration layout is to have lawn or plants that sequire
only light watering immediately adjacent to the drainage or paving
edge, ﬂ;zfmore demanding plants, shrubs and tzees spread outin
that order, ;

Overwatering due to misuse of amtornatic watering systems is 2
common cause of saiuration and water migration urder footings. If
it is necessary to use these systems, it Is imporiant to remove garden
beds to = complerely safe distence from buildings. i

Bxisting irees

Where a trez is causing a problem of soil drying or thete is the
existence oz threat of upheayal of footings, if the offending roots are
subsidiary and thebr zemoval will not significantly damage ihe tree,
they shonld he severed and a concrete or metal basrier placed

. vertically in the soil to prevent future root growth in the direction of

the building, If it is not possible to remove the relevant roots
‘without ta the tree, an application to remove the tree should
be made to the local authority: A prudent plan is to transplant likely
offenders before they become a problem.

Information on trees, plants and shrubs

State departments overseeing agriculture can give information
regarding root pattesns, volume of water needed and safe distance
from buildings of most species. Botanic gardens ate also soirces of
information. Por information on plant roots and diains, see Building
‘Technology File 17.

Bxcavation

Excavation around footings must be properly enginecred, Soil
supporting footings can only be safely excavated at an angle that
zllows the soil under the footing to remain stable. This angle is
called the angle of repose (or friction) and varies significantly
between soil types and conditions. Rerioval of soil within the angle
of repose will caunse subsidence,

iRernediaﬁan
Where erosion has accurred that has washed away soil adjacent to
fooringg, 'soil of the same dassification should be introduced and
compacted to the same density. Where footings have been
undermined, augmentation or other specialist work may be required.
Remediation of footings and foundations is generally the realm of 2
specialist consultant.

Where isolared footings rise and fall becanse of swell/shrink effect,
the homeowner may be tempted to alleviate floor bounce by filling
the gap that has appeared between the bearer and the pier with
blocking. The danger here is that when the next swell segment of the
cycle occurs, the extra hlocking will push the floor up into an
accentuated dome and may 2lso cause focal shear failure in the soil.
If it is necessary to use blocking, it should be by a pair of fine
wedges and monitoring should be carrded out formighdy.

This BTF was prepared by John Lewer FAIB, MIAMA, Pariner.
Construction Dicgnosis,

The Information in this and other issues In the series was derived from various sources and was believed to ba carreat when published.

The information is advisory. It is provided in good faith and not claimad 1o be 2n sxhaustive treatment of the Tolevart subject

Further professional advise needs to be obtained before teking any action based on the information provided.

Distributed by
G5IRO PUBLISHING PO Box 1139, Callingwood 3066, Ausiralia

Freecall 1800 &45 051 Tel {03] Q662 7666  Fax [03] 9662 7555 www.publish.csire.cu
Email: publishing.sales@gsir.au

@© CSIRO 2003. Unautherised copying of this Building Technology file is prohibited



Appendix E: Test Results

° 21854.001-P2S4A-110 Post Earthworks Investigation Plan
° 21854.001-P2S4A-111 Topsoil Depth Plan
° 21854.001-P2S4A-112 Earthworks Testing Location Plan

o Soil Expansion Test Results
° Post Earthworks Investigation Borehole Logs (BH Al to BH A12)

® Earthworks Test Results
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Our Ref: 1002124.0000.0.0/Repl
Customer Ref: 21854.0037
GEOTECHNICS 12 April 2017

Tonkin & Taylor
PO Box 5271, Wellesley Street, Auckland 1141

Attention: Andrew Linton

Dear Andrew

Precinct 2, Stage 4A, Millwater

Laboratory Test Report

Samples from the above mentioned site have been tested as received and according to your
instructions. Test results are included in this report.

Samples destroyed during testing.
Please reproduce this report in full when transmitting to others or including in internal reports.

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

GEOTECHNICS LTD
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Managing Director
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Borelog - 12/05/2097 3:32:35 p.m. - Produced with Core-GS by GeRoc

BOREHOLE No.: 1011 (A1)

Hole Location: Refer to site plan

BOREHOLE LOG

SHEET: 1 OF 1
GEOTECHNICS
PROJECT: P2S4 2017 LOCATION: Millwater Precinct 2 JOB No.: 21854.001 P2S4
CO-ORDINATES: DRILL TYPE: 50mm hand auger HOLE STARTED: 14/02/2017
(eI 2000) DRILL METHOD: HA HOLE FINISHED: 14/02/2017
R.L. ’ DRILLED BY: Geotechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GENERIC MAME ' o - 2
Umum: - - é I% ‘éE ;E Description and
WATERAL CONROITION. = £ e 5 E EF H2F 5= Addltional Cbservations
£ 2 & |7 nE FuE i
gl.|8lge gl - | g ||| ;
: L,‘-i"rrs= D] et SILT, non plastic, dry, brown
b
e
M| VEtH SILT, some clay, low to no plasticity, moist, grey
®481/60 kPa 4 mottled reddish and yellowish brown, with inclusions of
clayey SILT, medium plasticity, moist, yellowish brown
® 208/56 kPa ]
®:>211 kPa 1
4
Fill i ®5211 kPa 1
i DM | H SILT, non plastic, dry to moist, grey with trace of
yellowish brown inclusions
o uTP
@ uTP 1.9m: dry, very hard to auger, grey and greenish grey with
gravelly fragments (limestone?)
2
®UTP
Hukerenui | ’z'% il B SILT, friable, dry, light grey. Extremely hard to auger
M d t N &R » a x
e 2.5m: Refusal
3 -
COMMENTS:

Hole Depth
2.5m




Boralog - 12/05/2017 3:32:35 p.m. - Praduced with Core-GS by GeRoc

BOREHOLE No.: 1012a (A2)

Hole Location: Refer to site plan

BOREHOLE LOG

GEOTECHNICS ST
PROJECT: P2S4 2017 LOCATION: Millwater Precinct 2 JOB No.: 21854.001 P284
CO-ORDINATES: DRILL TYPE: 50mm hand auger HOLE STARTED: 14/02/2017

{Hole Depth
i 22m

(NZTM 2000)
HOLE FINISHED: 14/02/2017
. DRILL METHOD: HA )
Ril.& DRILLED BY: Geatechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
e
SEEHS itk 2
cran, 2 ; w_ 2 Bt
. - - it z ZL L escription an
MATERIAL GOMBOSITION. : g - g éz EE Eﬁg EE Additianal %bservat'\uns
9—'"&.3‘— DM | VSt i : J‘ : SILT, non plastic, dry to moist brown
Tae H
R
E. M terl SILT, some clay, low to no plasticity, maist, grey and
RN yellowish brown
@ 136/63 kPa b [rs
.
- 111
i
|
. i
i !;
® 184/84 kPa 1 1]
LEEE
n (A ¢
[N
b
bip
i
i
® 182/71 kPa T L
P
. 1 2 et — =
Fill i1 1| SILT, non plastic, moist, grey, minor inclusions
. 11i1|  yellowish brown clayey silt
Lt
i
euTP 1 (i
I
Pt
D i SILT, non plastic, dry, grey with minor greenish and
4 L reddish inclusions
i
R
euTP . i
i
J i
I
(N}
4 i
i
& UTP 1 L
i
1 i 2.0m: trace of yellowish brown Inclusions
~ 2 | . '
S i
H i o e uTP kow " :
ukerenui = T ! SILT, friable, dry, grey, extremely hard to auger
Mudstone . = -t
A 2.2m: Refusal
- I
[N
i
i
gt 1
]
I
— (&}
0
0
Bl
= il
8]
[N
| e
I
5]
- 1
[N
[ ]
[}
i
5 |
I
[}
= [N}
(&}
i
[
. &
R
[EN}
- [
[}
I
I
T |
o
I
4 i
I
I
J |
1
|
G
= Liig
I
i
4 JEL
e
¢ hds
4 FEEd
i
EEt
COMMENTS:

Scale 1:20




BOREHOLE No.: 1012b (A3)

Hole Location: Refer to site plan

SHEET: 1 OF 1

BOREHOLE LOG

GEOTECHNICS

JOB No.: 21854.001 P254

HOLE STARTED: 14/02/2017

LOCATION: Millwater Precinct 2

PROJECT: P284 2017
CO-ORDINATES:

HOLE FINISHED: 14/02/2017

DRILL TYPE: 50mm hand auger

(NZTM 2000)

DRILL METHOD: HA

DRILLED BY: Geotechnics Ltd

R.L.:

CHECKED:

LOGGED BY: rbe

DRILL FLUID:

DATUM:

=
= s
2 e
= c =
2 H o
=] 2 2
& 4 -
.,
a, = i
24 £ 5
2 + 3 3
5 iy 2 £ &
28 o = kel ) %]
& = = = =5
=) 2o @ = =
£4 = > o D
50 c |a 1 g ol
5w E - = =
85 2 lek - g =
= oz S (g2 45 o
@) 3 L 2= K % «
= < > |za g =) N
o T |8z = =
s a = 5
— 3 - 3} 5}
& 3 |32 7 3
9 & |s2 @ o
0 a | © =8 =9
w c |Ea < c
a g |95 =] =]
o < =] c c
pL [T . -
= L =1 = =
e = |Zd%© = =
m w |n.E W [}
w
= {wal
@ ONID¥S 103430
=
w
teci)
HLINIMLS
anissIaNCa
(3anl
HLONIHIE HYIHE
NOUYAISSYID | &5
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- - NOLLIGNOD
onmzrwvany "ICEN 1o | = o
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o En
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g
@ o
@ = o o
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[ = = =
2 W Py =] =} =) =
® [ ] [ ] [ ] [ ] [ ] [ ]
NSV
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Ve TR R b st seab e bR e R RO DR b e e R e e T
st
-
A s
Q 2 S e
- g (=
Sy, § 35
2% 3 T 0
1| 2% 8 m =
Qlifsi = =
g2t
M8 H L =

£
@
o

|
I

COMMENTS:

Hole Depth
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BoreLog - 12/05/2017 3:32:35 p.m. - Produced with Core-GS by GeRoc

GEOTECHNICS

BOREHOLE LOG

BOREHOLE No.: 1013 (A4)

Hale Lacation; Refer to site plan

SHEET: 1 OF 1

PROJECT: P2384 2017

LOCATION: Millwater Precinct 2

JOB No.: 21854.001 P24

CO-ORDINATES:
(NZTM 2000)

DRILL TYPE: 50mm hand auger

DRILL METHOD: HA

HOLE STARTED: 14/02/2017
HOLE FINISHED: 14/02/2017

- |Hele Depth
I 31im

R.L. DRILLED BY: Geotechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTICN
sEcLaGIGAL UnT,
GEMERIC RAME . %
omaln, £ B gz g Description and
£ & BE &E escription an:
HEmLauzRsOt g ‘; TESTS g ;Z Eg E%g EE Additianal Observations
g s g |27 B2 | % 35 8
H - ® £ ] g6 | E2 | @
Sle b8 sl e F | f |65 3
e 58| B4 8| & B | B | 26 | B3 |weesa|-wsssq|sssad
ek ‘-’:I'S A M Vst i i SILT, non plastic, moist, dark brown (topsoil)
o !
e 1
VStH i| clayey SILT, low plasticity, moist, grey and yellowish
| 4 3 4
® 133/59 kPa 1 1 brown, and SILT, non plastic, moist, grey and reddish
.| brown
§ |
|
i
|
|
® 199/60 kPa 1 |
|
N |
i
I
i
-1 b
|
e uTP i 1 1.0m: fibrous clath, penetrated with difficulty
i
1 ;
!
i i
euTP 1 f
i }
'L fine GRAVEL, red (scoria)
- H
2 SILT, non plastic, moist, grey; and yellowish brown,
' e uTP with minor clay
Fill !
®UTP ;
i 2.0m: dry to maist, light whitish brown and yellowish brown with
" grey inclusions
2 i
®UTP )
e®uTP | 2.5m: dry, light brown; minor gravel
" =0
=2llkba @ M clayey SILT, low plasticity, moist, yellowish brown and
= brawn
| SILT, non plastic, dry, yellowish brown and brown with
= grey inclusions
5
|8
> & ®uTP L
=
3.1m: Target depth
COMMENTS:




BOREHOLE LOG

BOREHOLE No.: 1014 (A5)

Hale Location: Refer to site plan

Borelog - 12/05/2017 3:32:35 p.m. - Produced with Care-GS by GeRec

SHEET: 1 OF 1
GEOTECHNICS
PROJECT: P254 2017 LOCATION: Millwater Precinct 2 JOB No.: 21854.001 P254
CO-ORDINATES: DRILL TYPE: 50mm hand auger HOLE STARTED: 02/03/2017
(NZTM 2000) SRILL METHOD: HA HOLE FINISHED: 02/03/2017
R.L.: ) DRILLED BY: Geotechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOBIOAL U,
GERERIC HANE, 2
RIS 2 3 & 5
MMI:R\.M. €OMADSITICN, z § % el E“g Description and
= g TesTs E E. | EE % 5 £ E £ Additions| Obssrvations
2 8| a @ E e £g e | &
2le|5|8|¢ sl e £ | ¢ |85 | g%
me| 5|8 B|2 5| 2 & | B | 88 | B3 |ewemE|-wnapg|asmal
‘—“‘.‘I.s= M H y ; : SILT, non plastic, moist, brown with yellowish brawn
E i inclusions
Al T
P e
a9 i
D-M | VSHH 4 i ici i it
©5211 kPa A - s " clayey SILT, medium plasticity, moist, yellowish brown
7 3 SILT, non plastic, moist, yellowish brown and grey,
i i minor fine gravel
® 199/71 kPa i
$105182 KR clayey SILT, low to medium plasticity, maist, light grey
1 -
1 1.1m: yellowish brown inclusions
®>211kPa VStH SILT, non plaslic, moist, grey, minor gravel and
4 yellowish brown inclusions
. @ 139/87 kPa N
Fill
clayey SILT, low to medium plasticity, maist, yellowish
E brown
® 140/75 kPa i
i 2.0m: low plasticity, yellowish brown, dark brown and white
2
® 211 kPa 7
® 184/77 kPa B
VSt SILT, non plastic, moist, light whitish brown and
B yellowish brown
® 145/57 kPa 1
= R clayey SILT, low plasticity, moist, light greyish white
i ;§ ®-911 kPa 3 — mottled yellowish brown, minor topsoil inclusions
b8
3.1m: Target depth
COMMENTS: -
. |Hole Depth
| aim

Scale 1:20




GEOTECHNICS

BOREHOLE LOG

BOREHOLE No.: 1015a {A6)

Hole Laocation: Refer to site plan

SHEET: 1 OF 1

PROJECT: P254 2017

LOCATION: Millwater Precinct 2

JOB No.: 21854.001 P254

CO-ORDINATES:

DRILL TYPE: 50mm hand auger

HOLE STARTED: 02/03/2017

Residual Soil

® 167/38 kPa

NZTM 2000} T HOLE FINISHED: 02/03/2017
R.L. ' DRILLED BY: Geatechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
z:l::\cha g . . E
; B & e z= e Description and
MATERAL GaNROSTIEN ; 2 e g |t f=| £ 5 i 5 i Additions] Gbservations
wee| 25|53 3| z & g 23 B3
i ‘—“':l.sL D-M H SILT, non plastic, dry to moist, brown
Ja!& |
e
M clayey SILT, low plasticity, moist, yellowish brown
@211 kPa SILT, some clay, non plastic, moist, yellowish brown
4 and grey
@ 321 kPa SILT, non plastic, moist, grey with minor gravel, very
4 difficult to auger
Fill .
e UTP T
1 1.1m: slightly clayey, minor yellowish brown inclusions
e UTP i
5511 ks - sandy SILT, non plastic, moist, grey
';" x VEE SILT, non plastic, moist, orange brown
i x,;
® =211 kPa

2.0m: orange brown mottled light yellowish brown

Boreleg - 12/05/2017 3:32:35 p.m. - Produced with Core-GS by GeRac

®>211 kPa
H sandy SILT, non plastic, moist, light grey
®=211 kPa
Hukerenui
Mudstone
~
Db @ e yUTP
Ea
3.1m: Target depth
COMMENTS:

Scale 1:20




GEOTECHNICS

BOREHOLE LOG

BOREHOLE No.: 1015b (A7)

Hole Lacation: Refer to site plan

SHEET: 1 OF 1

PROJECT: P234 2017

LOCATION: Millwater Precinct 2

JOB No.: 21854.001 P254

CO-ORDINATES:

DRILL TYPE: 50mm hand auger

HOLE STARTED: 02/03/2017

Borelog - 12/05/2017 3:32:35 p.m. - Produced with Core-GS by GeRoc

g Hole Depth
: 2.8m

(NETM 2000) DRILL METHOD: HA HOLE FINISHED: 02/03/2017
R.L.: ) DRILLED BY: Geotechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
ssoLaaien N,
PR Y g
:fz:ampmmm - % % %E » gg Description and
£ é. ——— é %z Eg 5%% Eﬂ- Additianal Qbservations
@ E Z = SE= i
we| 3| B|E|R il 2 5] B | 23 | &3
L“:I'S 4 M H SILT, non plastic, moist, brown mottled yellowish
¥ brown
[ an
sandy SILT, non plastic, maist, light yellowish brown,
e UTP B minor grey inclusions
® - = - -
2L KER SILT, non plastic, moist, grey with small yellowish
K brown inclusians
D-M SILT, non plastic, dry to moist, grey, minor gravel
e uTP T
] 1.1m: minor yellowish brown inclusions
@211 kPa ]
M Vet clayey SILT, and SILT, low to no plasticity, yellowish
Fill E brown and grey, minar fine gravel
® 173/32 kPa 7
21T KR H SILT, low plasticity, moist, light brownish white mottled
| yellowish brown, minar grey inclusicns and fine gravel
5
® 153/51 kPa ]
Vst clayey SILT, low plasticity, moist, light greyish white,
® 122151 kPa g yellowish brown and brown, with grey inclusians
% SILT, non plastic, moist, light grey, gritty (crushed
b2 ® 169/24 kPa ] silstone)
k5 2.8m: Dry white silt, solid refusal. {rock)
Hukerenui i 2.8m: Refusal
Mudstone 1 2.8m: Refusal
3 -
COMMENTS:

O mmin AT




Borelog - 12/05/2017 3:32:35 p.m. - Produced with Core-GS by GeRoo

GEOTECHNICS

BOREHOLE LOG

BOREHOLE No.: 1016 (A8)

Hole Location: Refer to site plan

SHEET: 1 CF 1

PROJECT: P284 2017

LOCATION: Millwater Precinct 2

JOB No.: 21854.001 P2384

CO-ORDINATES:
(NZTM 2000)

DRILL TYPE: 50mm hand auger

DRILL METHOD: HA

HOLE STARTED: 02/03/2017
HOLE FINISHED: 02/03/2017

u Hole Depth
i 2.6m

R.L.: DRILLED BY: Geotechnics Lid
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
GECLOGICAL UNIT
cesieRIc uALE, g
o, E | 3 -
) ) N z 2 2z &z Description and
MATERAL COmPasITon: = £ ek % E EF L2y 52 Additional Qbservatians
& E Gz be E¥= i
g |3 g | |28 |8 | & |3
= 2 P G 14 ] ik} &
wae| 2| 8| 9|3 HIE g g | e85 | 82
M H SILT, nan plastic, moist, dark brown
SILT, non plastic, moist, yellowish brown, minar grey
®>211 kPa inclusions
0.6m: grey with yellowish brown inclusions
®uTP
) ®>211 kPa
Fill
1
® TP
e uTP
®>211 kPa
D-M SILT, non plastic, moist, light grey, becoming dry to
o 4% ®® maist from 2m
»
» “1
o uTP T
x xﬂ-
Hukerenui [
Mudstone N
gox
® xﬂ
~ ®>211 kPa T
] P
@ - x
b2 B ox 2.6m: dry, unable to auger
o £
0o X x
2.6m: Refusal
3 -
COMMENTS:




Berelog - 12/05/2017 2:32:35 p.m. - Produced with Core-GS by GeRoc

GEOTECHNICS

BOREHOLE LOG

BOREHOLE No.: 1017 (A9)

Hole Location: Refer ta site plan

SHEET: 1OF 1

PROJECT: P254 2017

LOCATION: Millwater Precinct 2

JOB No.: 21854.001 P254

CO-ORDINATES:
{NZTM 2000}

DRILL TYPE: 50mm hand auger

DRILL METHOD: HA

HOLE STARTED: 02/03/2017
HOLE FINISHED: 02/03/2017

»|Hale Depth
1.2m

R.L. DRILLED BY: Geotechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe GCHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
c=ctasion unIT,
GENERIC NAME. %
RN, g g & 2
MATERIAL COUPOBITION. z g z_ BE. 5e Descrlption and
) 5 TESTS : £ .| BE fag % & Additicnal Qbservations
g | g || ® |5 |8 | &
el (23], B e | o | 88| Gg |0
e | E(e|E|z gl £ F | B | B9 | 2%
ase| 3|8 |23 3| & 2 § | 25 | %3 -wanEl 228k
; M H : i SILT, non plastic, moist, dark brown
DM | vatH SILT, non plastic, moist, grey and yellowish brown,
e uUTP minor fine gravel
0.3m: greyish brown, friable, very hard to auger
0.5m: grey
Fill e uUTP
0.8m: dry, grey and yellowish brown, very hard to auger
e UTP
E ! 1.1m: moist
e
b8
EA
pa s 1.15m: dry grey silt, unable to auger
Hukerenui 1.2m: Refusal
Mudstone b 1.2m: Refusal
5 -
5 -
COMMENTS:

Scele 1:20




BOREHOLE No.: 1018a (A10)

Hole Location: Refer to site plan

SHEET: 1 OF 1

BOREHOLE LOG

GEOTECHNICS

JOB No.: 21854.001 P254

HOLE STARTED: 02/03/2017

LOCATION: Millwater Precinct 2

PROJECT: P2S4 2017
CO-ORDINATES:

DRILL TYPE: 50mm hand auger

(NZTM 2000)

HOLE FINISHED: 02/03/2017
DRILLED BY: Geotechnics Ltd

DRILL METHOD: HA

R.L.:

CHECKED:

rbe

LOGGED BY:
ENGINEERING DESCRIPTION

DRILL FLUID:

DATUM:
GEOLOGICAL

Description and
Additional Observations

SILT, non plastic, moist, dark brown

SILT, minor clay, non plastic, meist, grey, minor

yellowish brown inclusions, minor fine gravel

0.95m: dry light grey silt, unable to auger

1m: Refusal
1m: Refusal

(u=)
SNDYES L3430

fedi)
HLONTULS
ENEEETGL)

et
HASNIELS UvEHS

NOUYIHISSYID
ALSNIGIH LN

VSt-H

NOLLIGNGD

SNIHIHIVAMY ‘Jun eion

907 OIHd YD

s

i
o

{w} Hedaq

[ R E

SIS

TESTS

®172/30 kPa

@211 kPa

euTP

ONISVD

aoHI3N

(%) ANINQ0TY T80T

YLV

LL0Z/E0/20
AdQ

() €807 BN

GECLOGIGAL UNIT,

GENERIC HANE.
MATERIAL COMAOSITION

ORIGIK,

Fill

Hukerenui

Mudstone

COMMENTS:

Hole Depth
m
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BOREHOLE No.: 1018a (A11)
CHECKED:

Hole Location: Refer ta site plan

SHEET: 1 OF 1

JOB No.: 21854.001 P254

HOLE STARTED: 02/03/2017

HOLE FINISHED: 02/03/2017
DRILLED BY; Geatechnies Ltd
rbe

LOGGED BY:

Rl
o
c ©
: -
2
s g
= c
i) =z |c
= 2 |&g
=2 > & [2
a 7] L = | @
k] 2 =) B | = ©
= i . E S 0
e E= i = =
=3 = 2 2 2 |2 =
£38 ES > 2 D | > o
2o g g = > |8 =
RE a8 = > 2| £
a2 Fey s G [T
3 B B =2 -~ | B I <F
g b7 el
P o o % m =] o N
e & = A 3
g |g 2 | g s
@ 0 [=] T |5y el
@ @ = - E
= o = L2 o =
= c® = 2 lco 21
=} i = @ 8 | s g
= c 9 - &= < c &
- - w0 - -
= =3 o e 2 E
o 245 5 J |28 3
w [ o w |wa

ENGINEERING DESCRIPTION

LOCATION: Millwater Precinct 2
DRILL TYPE: 50mm hand auger
DRILL METHOD: HA

DRILL FLUID:

BOREHOLE LOG

(s}
DMIDYdS 133430
teall
HlON3HLE
ENEEETR]
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HLSNENLS HYaHS
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adignaciiEnzalS [ T = =
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20T DHAD e x % ® ] % ®
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tw) Ty
EERE L TES
i
o
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s

GEOTECHNICS

PROJECT: P2S4 2017
CO-ORDINATES:
(NZTM 2000)

GECLOGIGAL UNIT,

R.L.:
DATUM:

GEOLOGICAL

NATERIAL CONROSTION
Hukerenui
Mudstone

Fill

GRIGHH,

COMMENTS:

Hole Depth
2.4m

2089 Aq S9-810D LI paoNpoId - “wrd §EIZEE 2102/50/2 ) - Bonalog



BOREHOLE No.: 1019 (A12)

Hole Location: Refer ta site plan

BOREHOLE LOG

GEOTECHNICS SRR 1OP
PROJECT: P284 2017 LOCATION: Millwater Precinct 2 JOB No.: 21854.001 P2S4
CO-ORDINATES: DRILL TYPE: 50mm hand.auger HOLE STARTED: 02/03/2017

(NZTM 2000)

HOLE FINISHED: 02/03/2017
DRILL METHOD: HA

Borelog - 12/05/2017 3:32:35 p.m. - Produced with Core-GS by GeRoc

|Hole Depth
2.8m

R.L: DRILLED BY: Geotechnics Ltd
DATUM: DRILL FLUID: LOGGED BY: rbe CHECKED:
GEOLOGICAL ENGINEERING DESCRIPTION
esoLoaicaL N,
cENEAC NAE 0
4] ® g
criG, 2 3 L. 2 Description and
MATERIAL COMPOSITION. = g —_— % v %E ﬁgg é H Additional Qbservations
x YE |3 g| E £ & is | g4
e (8|03 il = ¥ | £ | 88 | B3
ﬂ’:rs 4 M H SILT, non plastic, moist, dark brawn
Ty
e A
clayey SILT, low to medium plasticity, moist, yellowish
@211 kPa E brown mottled grey
VSt-H SILT, some clay, low plasticity, moist, grey mottled
- yellowish brown, minor fine gravel
Fill ®202/53 kPa )
® - = -
139160 ka H SILT, non plastic, moist, light grey mottled yellowish
1 = brown, minor topsail inclusions
[] = e ;
=217 kPa e SILT, non plastic, moist, light brownish grey mottied
d "k =% yellowish brown
. il
Residual Soil Rl
® KN
®5>211 kPa e
® !‘x
[ % | DM SILT, non plastic, dry to moist, grey
® ®
B =
R* #
"
e UTP gl
4 o x“x
x
HEH
2 —|[B
x xx
® 152/72 kPa Eea
Hukerenui e
Mudstone ks
4= * ®
®
..* *“
e uTP W e
* ﬁ*
T w : 2.6m: friable, dry, very hard to auger
*
- ¥
S 4% *iﬂ
b2 4 *
5 2
2.8m: Refusal
q -
COMMENTS: -
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