DI
L
- -

engineers e scientists

DFH Joint Venture Limited

Hitchen Block Stage 18, Pokeno

Project Reference: J00113
August 1, 2025



Version Date Comments
A 1 August 2025 Issued for 224¢
Version Prepared By Reviewed & Authorised By
’ J et Lok
Kyle Meffan Chris Edwards
Associate Engineering Geologist Principal Engineering Geologist
CMEngNZ (PEngGeol) CMEngNZ (PEngGeol)
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This Geotechnical Completion Report (GCR) has been prepared for DFH Joint Venture Limited as part of the
documentation required to be submitted to the Waikato District Council following residential subdivisional
development.

It contains our Suitability Statement, relevant test data and the CivilPlan Consultants Limited as-built plan set
relating to Stage 18 of the Hitchen Block Residential Subdivision as follows:

Table 1: CivilPlan Consultants Limited As Built Plans

Title Reference No. Date

As Built Contours 136701-18-AB200 May 2025

stBuiIt Cut-Fill Contours, Undercut 136701-18-AB201 May 2025
hear Key

As Built Geotech 136701-18-AB202 May 2025

As Built Storm Water 136701-18-AB400 May 2025

As Built Waste Water 136701-18-AB401 May 2025

This report covers the construction period September 2021 to July 2025. It is intended to be used for certification
purposes as follows:

e 24 residential lots numbered 1 to 24.
e 1 new road named Hitchen Road (part).
e 1 jointly owned access lot (JOAL) named JOAL A (Chris Gatehouse Lane).

e 1 local purpose (drainage) reserve numbered as lot 101.

This stage of the subdivision is located as shown on the CivilPlan Consultants Limited as-built plans. As can be
seen on the cut-fill contours as-built plan (drawing AB201), all residential lots have been partly or totally affected by
filling, to a maximum depth of approximately 7m.

In the preparation of this GCR, LDE have reviewed the following Geotechnical Reports for the land encompassed

by Stage 18 of the Hitchen Block residential subdivision which are summarised in Table 2 below:

Table 2: Related Geotechnical Reports

Report Title Reference No. Issue Date
ngéizhmcal Investigation Report for Hitchen Road Stage 5, J00741 29 August 2018

Lots 926 and 945 to 947 — Additional Slope Stability Analysis,

Hitchen Stage 5, Pokeno J00741 10 September 2020




Report Title Reference No. Issue Date

Geotechnical Investigation Report for Hitchen Road Stage 6,

J01610 — Rev. A 26 February 2021
Pokeno

Geotechnical Recommendations for Wastewater Pipe Bridge
(WWZ1 to WWZzZ2) — Stage 18, Hitchen Block Residential | JO0113 25 August 2022
Subdivision, Pokeno

Addendum Geotechnical Slope Stability Assessments, Hitchen
Block Stage 17 and 19, Pokeno

Geotechnical Assessments and Recommendations for Proposed
Diversion Bund at Hitchen Block Stage 18, Pokeno

J00113 29 May 2023

J00113 19 December 2023

Further, tabulated below is a list of Geotechnical Completion Reports prepared by this Consultancy (some of which

were issued formerly trading as Lander Geotechnical) on adjacent recently completed stages of the subdivision.

Table 3: Related Geotechnical Completion Reports

Report Title Reference No. Issue Date
Hitchen Block Stage 3A2, 3B and 3C (Residential) J00113 20 December 2017
Hitchen Block Stage 5A (Residential) J00113 26 January 2018
Hitchen Block Stage 4A (Residential) J00113 23 March 2018
Hitchen Block Stage 6A and 6B (Residential) J00113 23 May 2018
Hitchen Block Stage 4B (Residential) J00113 28 August 2018
Hitchen Block Stage 7A & 7B (Residential) J00113 2 November 2018
Hitchen Block Stage 8A & 8B (Residential) J00113 9 May 2019
Hitchen Block Stage 6D (Residential) J00113 4 November 2019
Hitchen Block Stages 11, 12 and 14 (Residential) J00113 13 March 2020
Hitchen Block Stage 9 (Residential) J00113 24 June 2020
Hitchen Block Stages 6E & 10A to 10D (Residential) J00113 16 December 2020
Hitchen Block Stages 10E & 10F (Residential) J00113 11 March 2021
Hitchen Block Stage 12D (Residential) J00113 20 April 2021
Hitchen Block Stage 13A (Residential) J00113 16 August 2021
Hitchen Block Stage 13B (Residential) J00113 17 January 2022
Hitchen Block Stages 15A & 15B (Residential) J00113 19 May 2022
Hitchen Block Stage 16 (Residential) J00113 21 October 2022
Hitchen Block Stages 17A, 17B and 17C (Residential) J00113 - Rev. B 29 November 2023
3.1 Plant

The main items of plant used by the Contractor, Kerry Dines Limited were:

e 7 x bulldozers with scoops;



. 1 x elevating motorscraper;

e 3 xarticulated dump trucks;

e 2 x4WD sheepsfoot compactors;
e 4 x 20T hydraulic excavators;

. 1 x Tractor with disc ploughs.

3.2 Construction Programme

Earthworks operations in September 2021 with topsoil stripping across Stage 18. In October 2021, a toe key was
installed in the eastern extent of Lots 10 and 11 to a minimum depth of 1m. The purpose of the toe key was to ‘lock
in’ the filling into the underlying competent ash soils. Underfill drainage (comprising of 160mm perforated drain coils,
covered with drainage aggregate and fully wrapped with geotextile cloth) was then installed along the gully invert
immediately upslope of the key. Bulk fills then commenced and were completed concurrently with the remaining

works listed below during the overall earthworks program.

In November 2021, a similar toe key was installed below Lots 4 and 6, and also below Lot 13. Underfill drainage
was then installed above these keys. Concurrently, four counterfort drains were installed within Lot 101, immediately
to the north of Lots 8 to 10. The counterfort drainage trenches extended to maximum depths of 6m and were 0.5m
wide. A 160mm perforated drain coil was placed in the base of each trench prior to being backfilled with SAP50

scoria. Installation of these drains ceased in January 2022.

In February 2022, a silt pond which had been formed in the previous earthworks season was mucked out to
competent inorganic natural soils and reinstated with engineer certified fills. Bulk fill operations were generally
completed by March 2022.

In October 2024, earthworks recommenced with topsoil stripping within the eastern portion of Lots 10 and 11.
Following this, further bulk fills were placed in this area to recontour these lots. In November 2024, the western

portion of these lots was benched, and an engineered soil bund was formed.
In January 2025, a pipe bridge was formed in Lot 101, with construction completed in February 2025.

Between May 2025 and July 2025, outlets were formed for the various underfill and counterfort drains. There
remains a silt fence below the bund in Lots 10 and 11, which we understand is to be removed in the near future and

prior to building construction commencing.



4.1 Inspections

During the earthworks engineering inspections were undertaken on a regular basis to assess compliance with NZS
4431 and our project specific recommendations and specifications. Project specific inspections were required on
Stage 18 for:

. Topsoil stripping of earthworks areas.

. Gully areas prior to the placement of fill materials to ascertain that all mullock and soft inorganic subsoils

had been removed to our satisfaction.
. Counterfort drain excavations to confirm depths, ground conditions, drain coil placement and backfilling.

. Fill placement and plant performance upon the subgrade periodically throughout the bulk filling works.
4.2 Quality Control Criteria

Due to the varying soil types being used as filling, the compaction control criteria of minimum allowable shear
strength and maximum allowable air voids were mainly used for quality assurance purposes. Specification details
were as follows for general fills (noting that NZS4431 was amended in 2022 which we adopted from November
2024 once earthworks recommenced):

Clay Fill Compaction Testing Criteria

(a) Air Voids Percentage (As defined in NZS 4402)
Prior to 2023
Average* value less than 10%
Maximum single value 12%
From 2023
Maximum single value 10%

(b) Undrained Shear Strength (Measured by Pilcon shear vane - calibrated using NZGS 2001 method)
Prior to 2023
Average* value not less than 140 kPa
Minimum single value 120 kPa
From 2023
Minimum single value 150 kPa

*The average value shall be determined over any ten consecutive tests



4.3 Compaction Assurance Testing

Regular insitu density, strength and water content tests were carried out on all areas of the filling at or in excess of
the frequency recommended by NZS 4431, and a series of hand auger boreholes were also drilled at selected

locations as an added check on quality control. The results of this testing are attached in Appendix B.

Control tests carried out on the filling showed that several occasions the required compaction standards were not
being achieved. Results of the test failures were relayed to the site foreman and/or his staff, and the affected areas
of fill were re-worked as necessary. In each case, further testing was carried out until compliance with the standards

was achieved.

Liquefaction susceptibility has been assessed in our geotechnical investigation report (Ref JO0741, dated 29 August
2018). Our assessment concluded this site has a very low risk of seismic liquefaction based on the soil strength
and consistency, and expansive soils laboratory testing, in accordance with the requirements of Earthquake

Geotechnical Engineering Practice Module 3.

6.1 Bearing Capacity and Settlement of Building Foundations

Following the completion of earthworks operations, we returned to the site in My 2025 and drilled a series of hand
auger boreholes in order to determine representative finished ground conditions and hence evaluate likely

foundation options for future building development.

At current subgrade levels all filled and undisturbed natural ground within residential lots has a geotechnical ultimate

bearing capacity of 300 kPa within the influence of conventional shallow residential building foundation loads.

Where any building platforms have been rutted by heavy machinery subsequent to this report, or softened due to
ponded rainwater, engineering advice should be sought with a view to affected areas being trimmed back to
competent ground and reinstated with compacted hardfill to design subgrade level prior to the commencement of

building construction.

It should be noted that NZS 3604 only allows a maximum backfill depth of 600mm over the building platform of a
dwelling unless an Engineering design solution or endorsement is proposed, on account of the risk of induced

consolidation of the subsoils caused by the weight of the backfill.



6.2 Expansive Soils

Four Shrink-Swell Index tests were carried out on samples selected from Stage 18 (and adjacent Stage 19) and
within the zone of likely influence of shallow building foundations to inform the expansive Site Class for this stage

of the subdivision.

The Shrink-Swell Index tests were carried out in accordance with AS 1289, "Methods of Testing Soils for Engineering
Purposes" test method 7.1.1. These tests were primarily intended to assess the Expansive Classes of the site
materials as defined in AS 2870, "Residential Slabs and Footings — Construction" and MBIE Acceptable Solutions

and Verification Methods amendment 19",

Based on the laboratory testing and visual tactile assessments of the soils observed in our post-construction
boreholes, the assessed AS2870:2011 expansive site class for all residential lots is H1 (high) having a characteristic
ground surface movement of up to 60mm (based on the scaling factor of the site being adjusted to a 1/300-year

event®).

*Note: if the foundation designer needs to design the foundation for 500-yr and 1000-year drought return level events, then the
ys of 60mm should be factored by 1.11 and 1.21 respectively in accordance with Table 22 of BRANZ Addendum Study Report
No.120A (2008).

Specific design alternatives for these Site Classes are presented in the Suitability Statement. These classifications
may be re-addressed by end users during building consent if site specific laboratory shrink-swell testing is

undertaken by end users, as recommended in the MBIE document attached.

For Class H1 soils, if slab on-grade floor slab construction takes place during a long dry summer, exposed building
platform soils may dry put and become highly desiccated. Over time the rehydration of the soils below the floor slab
can cause swelling and floor slab uplift. Floor slab uplift can cause distress of tile floors and in garages where cracks
are more apparent. It may also rack upper storeys and/or rooflines if non-load bearing ground floor walls are lifted
and act as struts. It is prudent to place hardfill immediately upon completion of subgrade trimming, followed by
thorough soaking of the hardfill prior to concrete placement (e.g. for slab on-grade construction), all of which can

help to limit the problem.
6.3 Lot Gradients

The appended as built cut-fill plan (drawing AB201) shows areas of Lots 1 to 13 and 15 to 24 having gradients
steeper than 1(v) in 4(h) (shaded grey on drawing AB200) or being immediately adjacent to land having such
gradients. A 3m to 4m setback zone also applies from significant slopes steeper than 1(v) in 4(h) within Lots 1 to

13, which may also be subject to future soil creep (shaded blue on drawing AB200).

" Ministry of Business, Innovation and Employment. Verification Methods and Acceptable Solutions Amendment 19 for NZ Building Code B1/AS1,
Section 3 (as relevant to expansive soils and good ground). Effective 28 November 2019.



The extent of areas steeper than 1(v) in 4(h) has been determined by the surveyed site gradients and our final

walkover inspection, but there may be localised areas having such gradients that have not been shown on the plans.

We are satisfied that these lots are not subject to the hazards described in section 71(3) of the Building Act provided

that all development restrictions and recommendations provided in this report are followed.

Details of resulting building and earthworks restrictions within the vicinity of these lots are presented in the Suitability

Statement.
6.4 Fill Induced Settlement

As a result of our pre-fill inspections, the installation of subsoil drainage, quality control testing and the elapsed time
since the placement of the majority of the filling (generally in excess of 12 months), we are of the opinion that
induced differential settlements beneath or within the certified filling due to its imposed weight should be insignificant

with respect to conventional NZS 3604 residential building development.
6.5 Vegetation Cover

Wherever practical on sloping land beyond building platform areas any existing bush and grass cover should be
maintained and even supplemented with new plantings. Any vegetation cleared beyond the immediate area of
building platforms for temporary construction purposes should be replaced as soon as possible. The contribution of

appropriate vegetation cover to overall site stability and erosion control should not be underestimated.
6.6 Stormwater Controls

It is important on all sloping lots that due care is paid to the design and construction of appropriate stormwater
disposal systems. These systems should serve to collect all runoff from roofs, decks and paved areas, together
with discharges from retaining wall drains and other subsoil drains and should connect directly into the public

stormwater drainage network.

Uncontrolled stormwater discharges onto the ground surface or into soakage pits can cause erosion, scour and/or
instability on sloping land and should not be permitted under any circumstances where stability could be

compromised.
6.7 Service Trenches

As is normal on all subdivisions, building developments involving foundations within a 45-degree zone of influence

from pipe inverts will require Engineering input.



6.8 Land Drainage

The appended as-built geotechnical drainage plan (drawing AB202) shows the positions of:
6.8.1 Underfill Drains

Perforated underfill drains that were placed in mucked out gully inverts prior to filling to tap groundwater seepages
as required by NZS 4431. These drains run beneath portions of Lots 4 to 6, 10, 11 and 13. These drains are
generally in excess of 2m below finished ground level within the residential lots and as such should not present

constraints to conventional residential shallow foundation construction.

These drains were intended to intercept localised groundwater seepages during earthworks and/or to allow
engineered fill placement as required by the project specifications. The drains were installed as a precautionary

measure, not as remedial works for any existing instability, and they need no specific maintenance.

Notwithstanding, it is recommended that future foundations or site development works preserve these drains. In the
event that they are compromised by any future development in any of the lots they should be reinstated under

geotechnical engineering observational guidance.
6.8.2 Counterfort Drains

During earthworks construction, a series of 600mm wide and 6m deep (maximum) counterfort drains were
constructed in the region of residential Lot 8 and Lot 9 and local purpose reserve Lot 101 in the positions shown
on the appended as-built geotechnical drainage plan (drawing AB202). These drains were spaced at approximately
15m centres. These drains were installed to help control groundwater levels in the area for global slope stability
reasons. Details of resulting building restrictions are presented in the Suitability Statement (although given their

location — mostly within Lot 101/ reserve area should not restrict building foundations).
6.9 Topsoil

Topsoil depths in likely building platform areas were checked by the drilling of a borehole in the approximate centre
of each lot. Our findings, which are indicative only and subject to variation at other locations, show that likely topsoil
depths are between 100mm and 400mm, however, no topsoil was recorded in Lot 11. Site specific findings are

presented in the Suitability Statement Summary.
6.10 Contractor’s Work

We have relied on the Contractor’s work practices and assume that the works have been carried out in accordance
with:

i)  The approved Contract drawings and design details,

i)  The approved Contract specifications,



iii)
iv)

v)

Authorised Variations to (i) and (ii) during the execution of the works,
The conditions of Resource, Earthworks and Building Consents where applicable,

The relevant LDE Limited reports, recommendations and site instructions,

and that all as-built information and other details provided to the Client and/or LDE Limited are accurate and correct

in all respects.

I, C.J. Edwards of LDE Limited, Auckland, hereby confirm that:

3.

| am a Professional Engineering Geologist (CMEngNZ (PEngGeol)) experienced in the field of geotechnical
engineering as defined in section 1.2.2 of NZS 4404 and was retained by the Owner/Developer as the
Geotechnical Engineer on Stage 18 of the Hitchen Block residential subdivision.

The extent of preliminary investigations carried out to date are described in the reports summarised in Table 2
and the conclusions and recommendations of those documents have been re-evaluated in the preparation of
this report.

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

a. The earth fills shown on the appended cut-fill contours plan (drawing AB201) have been placed in
compliance with NZS 4431 (NZS4431:1989 prior to 2024 and NZS4431:2022 from 2024 onwards) and
related documents.

b. The completed earthworks give due regard to land slope and foundation stability considerations within the
residential lots. However, as shown on the appended as-built contours plan (drawing AB200) areas within
residential Lots 1 to 13 and 15 to 24 that are shown as having gradients steeper than 1(v) in 4(h) or are
adjacent to land having such gradients.

For Lots 1 to 13 and 15 to 24, any building or earthworks proposals in areas shaded in grey (steeper than
1(v) in 4(h)) or blue (within 4m of significant land steeper than 1(v) in 4(h)) on the as-built contours plan
(drawing AB200) are subject to specific site investigation/assessments and/or foundation design on account

of having gradients steeper than 1(v) in 4(h) or proximity to land having such gradients.

c. Ageotechnical ultimate bearing capacity of 300kPa may be assumed for foundation design on all residential
lots. Where a geotechnical bearing capacity greater than 300 kPa is required, (i.e. outside the limits of NZS
3604, such as when piling is undertaken), further specific site investigation and design of foundations should

be carried out prior to building consent application.



d. The assessed AS2870:2011 expansive Site Class for all residential lots is Class H1 (High) with
characteristic ground surface movement of up to 60mm (based on the scaling factor of the site being
adjusted to a 1/300 event).

*Note: if the foundation designer needs to design the foundations for 500-yr and 1,000-yr drought return
level events, then the ys of 60mm should be factored by 1.11 and 1.21 respectively in accordance with Table
22 of BRANZ Addendum Study Report No. 120A (2008).

Site specific laboratory Shrink-Swell testing and calculation of specific ys values may be undertaken by end-

users to re-assess this during building consent stage.

e. The backfilling and compaction of the live stormwater and sanitary sewer trenches on this subdivision has
where possible been carried out to appropriate standards having regard for the prevailing ground

conditions and associated compaction induced pipe loadings.

Nevertheless, no building development should take place within the 45 degree zone of influence of drain
inverts unless endorsed by specific site investigations and/or foundation designs and by construction
inspections undertaken by a Chartered Professional Engineer experienced in geomechanics to ensure that
lateral stability and differential settlement issues are addressed and that building loads are transferred

beyond the influence of the pipe and beyond the extent of the trench backfill.

f. The function of the counterfort drains and underfill drains in residential Lots 4 to 6, 8 to 11 and 13 and
local purpose reserve Lot 101 should not be impaired by any building development or landscaping works.

Any bored or driven piles must be positioned to avoid damaging the underfill drains.

The counterfort drains have been installed in accordance with good engineering practice and should require
no specific maintenance. However, the compaction of the surficial backfill soils may not be to certifiable
standards and therefore all buildings having foundations within 6m of a counterfort drain (although unlikely
given the location of the counterfort drains mostly within the drainage reserve area) will require Engineering

design to ensure foundations appropriately ‘bridge’ the drains and associated trenches.

g. Subject to the geotechnical limitations, restrictions, recommendations and expansive soil assessments
associated with 3(b) to 3(f) above:

i. The filled and undisturbed original ground within residential lot boundaries is generally suitable for

residential buildings constructed in accordance with NZS 3604 and related documents.

i. On all residential lots, foundation design may be carried out in accordance with one of the following
methods:

e Class H1 in terms of AS2870:2011; with characteristic ground surface movement of up to 60mm.



o A specific foundation and structural design may be undertaken by a Chartered Professional

Engineer who should allow for expansive soil effects referenced above in the design.

e For buildings having brittle exterior cladding appropriate control joints should also be specifically

designed depending on architectural specifications and structural form.

4. Road Subgrades and lot accessway subgrades have been formed having due regard for slope stability and
settlement, although available subgrade strengths are dependent on-site conditions and on construction

trafficking and variable results should be expected

5. Drainage reserve areas have been formed to geotechnical standards appropriate for their intended use.

It does not remove the necessity for the normal inspection of ground conditions and the design of foundations as
would be made under all normal circumstances, especially in cases where settlement sensitive buildings are sited
partly on fill and partly on natural ground, or where they are entirely sited on filling whose depth changes

significantly across the building platform.

The appended table summarises the status of each residential lot covered by this Suitability Statement.

This report should be read and reproduced in its entirety including the limitations to understand the context of the

opinions and recommendations given.

This report has been prepared exclusively for DFH Joint Venture Limited in accordance with the brief given to us or
the agreed scope and they will be deemed the exclusive owner on full and final payment of the invoice. Information,
opinions, and recommendations contained within this report can only be used for the purposes with which it was
intended. LDE accepts no liability or responsibility whatsoever for any use or reliance on the report by any party
other than the owner or parties working for or on behalf of the owner, such as local authorities, and for purposes

beyond those for which it was intended.

This report was prepared in general accordance with current standards, codes and best practice at the time of this

report. These may be subject to change.

Opinions given in this report are based on visual methods and subsurface investigations at discrete locations
designed to the constraints of the project scope to provide the best assessment of the environment. It must be
appreciated that the nature and continuity of the subsurface materials between these locations are inferred and that
actual conditions could vary from that described herein. We should be contacted immediately if the conditions are

found to differ from those described in this report.



Table 4: Suitability Statement Summary

Lot No.

Comments

Topsoil
Depth
(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
Class

NZS1170.5
Seismic
Site Class

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

250

300

H1

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

250

300

H1

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

200

300

H1

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

250

300

H1




Lot No.

Comments

Topsoil
Depth
(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
Class

NZS1170.5
Seismic
Site Class

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

Function of underfill and/or counterfort drains
required to be maintained (refer Section 6.8 and
Section 7(3f) for further details.

200

300

H1

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

Function of underfill and/or counterfort drains
required to be maintained (refer Section 6.8 and
Section 7(3f) for further details.

100

300

H1

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

250

300

H1




Lot No.

Comments

Topsoil
Depth
(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
Class

NZS1170.5
Seismic
Site Class

Within areas shaded grey or blue on the as-built
contour drawing, and/or within 6m of counterfort
drains (red dashed line on as-built drawing), specific
site  investigation, foundation design and
construction inspections due to global slope stability
considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

Function of counterfort drains required to be
maintained (refer Section 6.8 and Section 7(3f) for
further details.

100

300

H1

Within areas shaded grey or blue on the as-built
contour drawing, and/or within 6m of counterfort
drains (red dashed line on as-built drawing), specific
site  investigation, foundation design and
construction inspections due to global slope stability
considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

200

300

H1

10

Within areas shaded grey or blue on the as-built
contour drawing, and/or within 6m of counterfort
drains (red dashed line on as-built drawing), specific
site  investigation, foundation design and
construction inspections due to global slope stability
considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

Function of underfill and counterfort drains required
to be maintained (refer Section 6.8 and Section
7(3f) for further details.

150

300

H1
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Comments

Topsoil
Depth
(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
Class

NZS1170.5
Seismic
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11

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

Function of underfill drains required to be
maintained (refer Section 6.8 and Section 7(3f) for
further details.

300

H1

12

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

400

300

H1

13

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

Function of underfill drains required to be

maintained (refer Section 6.8 and Section 7(3f) for
further details.

200

300

H1

14

Foundation design in accordance  with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

200

300

H1




Lot No.

Comments

Topsoil
Depth
(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
Class

NZS1170.5
Seismic
Site Class

15

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

350

300

H1

16

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

100

300

H1

17

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

300

300

H1

18

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

200

300

H1




Lot No.

Comments

Topsoil
Depth
(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
Class

NZS1170.5
Seismic
Site Class

19

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

350

300

H1

20

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

250

300

H1

21

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

250

300

H1

22

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

200

300

H1
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(mm)

Ultimate
Bearing
(kPa)

AS2870
:2011
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NZS1170.5
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23

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

300

300

H1

24

Within areas shaded grey or blue on the as-built
contour drawing, specific site investigation,
foundation design and construction inspections due
to global slope stability considerations.

Elsewhere, Foundation design in accordance with
AS2870:2011 or engineer approved alternative
foundation design.

Where cuts and/or fills greater than 600mm are
proposed, further specific site investigation and
design of foundations and/or geotechnical
endorsement should be carried out prior to building
consent application.

400

300

H1
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OGEOTECHNICS

9 May 2025
Our Ref: 2021000.1740.0.0/Rep1

Land Development & Engineering Ltd
Level 1, Wilson James Centre

77 Peel Street

Gisborne 4040

Attention: Kyle Meffan

Dear Kyle,

Hitchen Earthworks

Site Report — Quality Assurance Testing

Customer’s Instructions

We were instructed to complete:

Nuclear densometer (NDM) and shear vane testing at the above-mentioned site when requested by
the customer and report the results.

Specifications

Specification provided by LDE requires:

- Average shear strength > 140 kPa with a minimum single value of 120 kPa.
- Average air voids £ 10% with a maximum of 12%.
- Average value to be determined over 10 consecutive tests.

Updated specification from 1/11/2024 requires shear strength to be > 150 kPa and air voids < 10 %.

Dates of Procedures
Testing was carried out from 2/02/2021 - 26/11/2024.

Locations

Test locations were determined on site by the Geotechnics technician on behalf of the customer.
Individual test locations were selected to be representative of the test area.

The attached plan(s) provides indicative locations only and is not to scale. All other information we
provide regarding location should be referenced to the asset owner.

Geotechnics Ltd
1 Hill Street, Onehunga, Auckland, 1061 | PO Box 13171, Onehunga, Auckland, 1643
+64-9-356 3510 | enquiry@geotechnics.co.nz | www.geotechnics.co.nz
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Methods

NZGS 8:2001 - Test method for determining the vane shear strength of a cohesive soil using a hand
held shear vane

NZS 4407:2015 Test 4.2 - Method using a nuclear surface moisture-density gauge (Direct
Transmission Mode) — NDM

NZS 4407:2015 Test 3.1 - Determination of water content

Material Description

Material descriptions are provided in the attached results. All descriptions were provided by the
customer.

Results

The following is attached:

° Earthworks Summary & Test Location Plans.

Test Remarks

NDM - Direct Transmission

The test method may not be appropriate for materials containing a nominal maximum particle size
of >40 mm.

Nuclear densometers are calibrated for a bulk density range of 1,728 kg/m3 to 2,756 kg/m3. Test
results outside of these bulk density limits are not covered under the IANZ endorsement of this
report.

A solid density value of 2.70 t/m? was provided by the customer. We do not take responsibility for
misrepresentation or misinterpretation arising from the use of this value to calculate air voids.

Where oven calculated air voids are negatives, these have been reported as zero.

The calculation of air voids is based on wet density (measured by the nuclear densometer), moisture
content (measured by oven drying) and solid density (either assumed or measured by laboratory
testing). Negative air voids may be caused by incorrect assumed solid density or due to the
variability of onsite material when compared to that tested in a laboratory.

Determination of Water Content

Samples used for the determination of the water content were taken in conjunction with NDM
testing and disposed of after 24 hours.

Pass/Fail Criteria

We accept no liability for any circumstances that may arise due to the inclusion of the pass/fail
criteria or the use of this information by third parties. Pass/fail criteria are based solely on numerical
values with no consideration given to uncertainty and are not covered under the IANZ endorsement
of these results.

Geotechnics Ltd 9 May 2025
Hitchen Earthworks — Quality Assurance Testing Our Ref: 2021000.1740.0.0/Repl
Land Development & Engineering Ltd
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General Remarks

This report has been prepared for the benefit of Land Development & Engineering Ltd, with respect
to the particular brief given to us and it cannot be relied upon in other contexts or for any other
purpose without our prior review and agreement.

The inherent uncertainties of site investigation work, mean the nature and continuity of subsoil
away from the test location could vary from the data logged.

Material descriptions are not covered under the IANZ endorsement of this report.
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 the letterhead page.
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Job: Hitchens Block Stage 5 Project Number 2021000.1740.0.0/Repl
GEOTECHNICS et oo
Client: Land Development & Engineering Ltd. Checked By DBRA
Approved By KTP DAMC
Test Type NDM 0° NDM 90° AVERAGE NDM solid Final Corrected Shear Vane Reading (kPa) PASS / FAIL
Density Oven
URN Tech. Date Location Layer Material Wet Wet Wet i Moisture | Oven Dy Retest URN Comments
Probe L MO | voigs L MO | voigs | MO | ivoids | (/)| oo o | e Reading | Reading | Reading | Reading | AYS2E® (P) Pass
NDM / sV Depth Density | Content %) Density | Content %) Density | Content %) Assumed Density | Air Voids 1 5 3 " SV (4x
(mm) | (t/m’) (%) (t/m’) (%) (t/m’) (%) (t/m’) (%) Tests) (F) Fail
85.1 RL44.6 NDM/SV | 200 187 254 71 187 2.0 8.2 1.87 24.7 76 2.70 286 145 48 170 | 185 | 173 | 188 179 - 3
provided by LDE requires:
852 DASA | 2/02/2021 FillB RLA6.6 ClayeySILT | nDM/sv | 200 1.80 314 65 1.80 303 7.0 1.80 309 67 2.70 327 135 55 185 | 188 | 216 | 216 201 - [
Average shear strength 2 140 kPa with a minimum single value of 120 kPa.
853 RL48.9 NOM/SV | 200 178 283 95 177 284 96 178 284 26 2.70 295 137 88 216 | 188 | 200 | 200 201 - P |Average air voids < 10% with a maximum of 12%.
Average value to be determined over 10 consecutive tests.
86.1 FL NOM/SV | 200 179 457 0.0 179 457 0.0 1.79 457 0.0 2.70 381 1.29 2.7 216 | 216 | 216 | 216 216 - [
DASA | 3/02/2021 FillC Clayey SILT
862 RL78 NOM/SV | 200 183 303 53 183 29.7 58 1.83 300 55 2.70 313 1.40 46 26 | 216 | 216 | 216 216 - [
88.11 NDM/SV | 200 179 396 16 1.80 383 2.0 1.80 39.0 18 2.70 360 132 36 216 | 216 | 216 | 216 216 - [
DASA | 5/02/2021 FillC 1m placed Clayey SILT
88.12 NOM/SV | 200 177 366 48 177 37.0 41 177 368 45 2.70 361 1.30 49 26 | 216 | 216 | 216 216 - [
116.1 Layer 1 NDM / SV 200 1.80 343 43 178 373 38 179 358 4.0 2.70 337 134 5.3 103 103 105 102 103 117.1 F Retested 15/10/2021. Retest = Pass
DASA | 15/10/2021 | Shearkey2 | VD clayey ST
116.2 mm place NDM/sv | 200 1.84 343 25 1.84 283 65 184 313 a5 270 340 137 27 106 | 105 | 105 [ 103 105 172 F Retested 15/10/2021. Retest = Pass
117.1 Layer1 NOM/SV | 200 182 30.7 55 186 317 32 1.84 312 44 2.70 200 143 5.9 19 | 174 | 178 | 206 187 - P
DASA 15/10/2021 Shearkey 2 500 mm placed Clayey SILT
1172 P NOM/SV | 200 185 311 38 1.86 283 53 1.86 207 45 2.70 308 142 38 209 | 206 | 174 | 171 190 - 3
181 | pasay Layer2 NOM/SV | 200 183 326 37 182 36.9 15 1.83 348 26 2.70 345 136 28 19 | 190 | 174 | 174 182 - 3
gy | 20/10/2021 shearkey2 | (A2 clayey siT
1182 P NOM/SV | 200 184 30.8 46 181 29.7 7.0 182 303 58 2.70 37.0 133 15 136 | 135 | 135 | 143 137 - 3
191 | pasay Layer3 NOM/SV | 200 176 36.0 55 182 23 100 179 30.2 75 2.70 364 131 35 157 | 159 | 165 | 165 161 - 3
gy | 26/10/2021 | shearkey2 [ oo VELE | Clayey SILT
1192 P NOM/SV | 200 176 320 7.8 179 314 67 178 317 72 2.70 363 1.30 44 121 | 127 | 133 | 130 128 - 3
1201 | pasay Layera NOM/SV | 200 177 36.0 48 175 37.1 56 176 366 52 2.70 40.0 1.26 32 142 | 147 | 19 | 40 142 - 3
gy | 277102021 shearkey2 | AVETE ] clayey s
1202 P NOM/SV | 200 178 349 52 176 353 58 177 35.1 55 2.70 376 1.29 4.0 199 | 142 | 19 | 150 157 - 3
1211 | pacay Layer 1 NOM/Sv | 200 1.89 287 36 1.84 275 68 186 281 5.2 270 303 143 36 188 | 167 | 159 | 167 170 - 3
| B/11/2021 shearkey | o Ve aceq | ClaveySIT
1212 mm place NDM/sv | 200 1.80 336 49 184 295 53 182 316 51 270 235 147 108 181 | 159 | 152 | 152 161 - 3
1221 | pacay Layer 2 NOM/sv | 200 181 324 5.2 177 380 35 179 352 a3 270 312 137 638 203 | 203 | 203 [ 203 203 - [
e | Sa/2021 shearkey1 | oo Ve aceq | ClaveySIT
1222 mm place NDM/sv | 200 1.83 316 a4 1.83 322 42 1.83 319 a3 270 375 1.33 07 203 | 203 | 203 [ 203 203 - 3
1231 Layer 3 NOM/sv | 200 178 391 25 177 387 33 178 389 2.9 270 355 131 49 145 | 135 | 135 | 126 135 - [
Shearkey 1 A V‘ " Clayey SILT
1232 m place NDM/sv | 200 179 357 38 1.81 324 52 1.80 341 a5 270 347 134 40 200 | 200 | 196 | 159 189 - 3
HABU | 11/11/2021
1233 Layer § NOM/sv | 200 171 386 6.4 170 385 7.4 171 386 69 270 a12 121 5.4 174 | 159 | 130 | 130 149 - 3
Shearkey 2 500 Ve mced | ClaveySIT
1234 mm place NDM/sv | 200 177 327 69 175 347 67 176 337 638 270 323 133 7.7 181 | 167 | 152 | 130 158 - 3
1241 Layera NOM/sv | 200 178 347 5.0 177 346 56 178 347 53 270 357 131 a7 130 | 138 | 138 | 145 138 - [
Shearkey 1
1242 1 m placed NDM/sv | 200 175 333 75 176 320 81 176 327 7.8 270 319 133 82 138 | 138 | 133 | 126 134 - 3
HABU | 19/11/2021 Clayey SILT
1243 Layer 6 NOM/sv | 200 177 409 18 177 387 32 177 398 25 2.70 39.1 1.28 29 138 | 138 | 138 | 152 141 - 3
Shearkey 2 ver
124.4 1 m placed NDM/sv | 200 175 3838 46 175 414 29 175 401 37 270 402 1.25 37 138 | 125 | 123 [ 123 127 - 3
125.1 Layers NOM/sv | 200 1.96 288 01 1.98 266 04 197 277 02 270 341 147 00 151 | 152 | 167 | 180 162 - 3
Shearkey 1
v 500 mm placed
125.2 NOM/sv | 200 176 367 49 174 358 69 175 363 59 270 343 130 7.1 159 | 159 | 162 | 181 166 - 3
HABU | 23/11/2021 Clayey SILT
1253 Layer 7 NOM/sv | 200 178 436 03 175 40.4 33 176 420 18 270 426 124 15 133 | 133 | 142 | 177 146 - 3
Shearkey 2
v 500 mm placed
125.4 NOM/sv | 200 176 374 46 176 35.8 5.8 176 366 52 270 396 1.26 35 148 | ws | 142 | 191 156 - [
1261 Layer s NOM/sv | 200 175 360 6.2 175 400 39 175 380 5.0 270 330 131 8.0 159 | 174 | 174 | 178 171 - [
Shearkey 1
v 500 mm placed
1262 NOM/sv | 200 182 326 45 1.80 350 39 181 3338 a2 270 369 132 28 159 | 155 | 157 | 159 157 - 3
DASA | 26/11/2021 Clayey SILT
1263 Layer 8 NOM/sv | 200 182 331 44 179 418 03 1.80 375 22 270 353 133 36 151 | 143 | 159 | 162 153 - 3
Shearkey 2 ver
500 mm placed
1264 NOM/sv | 200 170 358 8.7 170 39.8 65 170 378 7.6 270 375 124 7.7 159 | 165 | 174 | 174 168 - [
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Job: Hitchens Block Stage 5 Project Number 2021000.1740.0.0/Repl
Entered By DAMC
Client: Land Development & Engineering Ltd. Checked By DBRA
Approved By KTP DAMC
Test Type NDM 0° NDM 90° AVERAGE NDM Solid Final Corrected Shear Vane Reading (kPa) PASS / FAIL
Density Oven
URN Tech. Date Location Layer Material probe | Wet | Moisture Wet | Moisture Wet | Moisture 3| Moisture | Oven Dry | Average s Retest URN| (p) p Comments
i (t/m’) o : g ding | Reading | Read e ass
NDM/SV | Depth | Density | Content A"K‘;‘:'ds Density | Content A"K‘;‘:'ds Density | Content A'r(‘;""ds Aseumed | ©MENt(%)| Density | Air Voids R“f‘"g Reaz e | Reeding | el | svax
(mm) (t/m’) (%) (t/m’) (%) (t/m®) (%) (t/m’) (%) Tests) (F) Fail
127.1 RL76.034 NDM/sv | 200 177 333 68 177 374 42 177 354 55 270 40.0 126 27 130 | 128 | 125 [ 122 126 - 3
Shearkey 1
1272 RL77.231 NDM/sv | 200 1.81 331 a7 1.81 3438 34 1.81 340 a1 270 3438 134 35 130 | 152 16 | 126 139 - 3
HABU | 29/11/2021 Clayey SILT
1273 RL57.005 NDM/sv | 200 173 228 35 1.70 431 45 172 430 4.0 270 423 121 44 100 | 112 107 | 101 107 128.1 F Retested 1/12/2021. Retest = Pass
Shearkey 2
1274 RL56.397 NDM/sv | 200 179 367 33 177 406 22 178 387 27 270 398 127 21 1s | 142 138 | 128 138 - 3
128.1 RL59.614 NDM/sv | 200 172 371 71 171 36.1 7.9 172 366 75 270 227 138 150 1s | 152 159 | 159 154 129.1 F Retested 3/12/2021. Retest = Pass
HABU | 1/12/2021 Shearkey 2 Clayey SILT
1282 RLS58.527 NDM/sv | 200 1.70 238 45 1.70 a5 58 1.70 27 52 270 366 124 85 167 | 159 | 159 | 145 158 - 3
129.1 NDM/sv | 200 1.66 57.2 06 1.67 510 27 1.66 54.1 16 270 485 112 42 s | 148 | 133 [ 123 137 - 3
HABU | 3/12/2021 Shearkey2 | 500 mm placed | Clayey SILT
1292 NDM/sv | 200 1.66 473 5.1 168 441 57 1.67 457 54 270 403 119 81 174 | 177 | 165 | 159 169 - 3
130.1 RL63.986 NDM/sv | 200 176 39.1 39 176 378 a7 176 385 a3 270 408 125 29 15 | 139 | 130 [ 130 136 - 3
HABU | 6/12/2021 Shearkey 2 Clayey SILT
1302 RL64.541 NDM/sv | 200 1.64 50.7 a7 1.63 519 a5 1.63 513 a6 270 455 112 73 181 | 181 152 | 145 165 - 3
1311 RL79.69 NDM/sv | 200 171 414 49 1.70 436 a7 171 a5 a8 2.70 54.9 110 00 139 | 139 | 141 [ 151 142 - 3
HABU | 8/12/2021 Shearkey 1 Clayey SILT
1312 RL77.03 NDM/sv | 200 1.64 465 66 164 287 56 164 4756 61 270 55.2 1.05 27 159 | 159 | 136 | 133 147 - 3
132.1 RL80.096 NDM/sv | 200 1.69 46.0 37 1.68 46.0 a5 1.69 46.0 a1 270 48.1 114 31 174 | 174 | 174 | 174 174 - 3
HABU | 10/12/2021 Shearkey 1 Clayey SILT
1322 RL75.992 NDM/sv | 200 184 351 16 184 327 32 184 339 24 270 341 137 23 159 | 159 | 167 | 167 163 - 3
133.1 RL65.35 NDM/sv | 200 184 392 00 1.85 371 00 1.84 382 0.0 270 376 134 00 74 | 177 | 177 | 167 174 - 3
SRP 1
1332 RL66.73 NDM/sv | 200 1.83 36.4 14 1.83 36.4 16 1.83 36.4 15 270 367 134 13 159 | 161 159 | 155 159 - 3
HABU | 20/12/2021 Clayey SILT
1333 RL80.23 NDM/sv | 200 172 449 26 173 a5 25 173 7 25 270 47.1 117 13 1s | 13 | 126 | 128 134 - 3
Shearkey 1
1334 RL80.61 NDM/sv | 200 171 495 09 1.70 283 19 171 489 14 270 487 115 15 174 | 181 19 | 168 178 - 3
134.1 RL65.50 NDM/sv | 200 1.70 528 00 1.70 50.4 13 1.70 516 06 270 432 119 47 152 | 146 | 130 [ 120 139 - 3
1342 HABU | 22/12/2021 SRP 1 RL67.00 ClayeySILT | nNpm/sv | 200 1.58 573 5.0 1.59 57.1 49 1.59 57.2 5.0 270 50.7 1.05 7.7 141 | 138 | 138 | 128 136 - 3
1343 RL67.14 NDM/sv | 200 171 533 00 171 53.1 00 171 532 0.0 2.70 493 114 12 159 | 156 | 154 | 148 154 - 3
135.1 NDM/sv | 200 179 332 55 179 344 49 179 3338 52 270 315 136 66 174 | 175 | 167 | 170 171 - 3
Shearkey1 [ 500 mm placed
1352 NDM/sv | 200 1.80 412 02 1.81 37.1 21 1.81 392 12 270 404 1.29 04 139 | 138 | 133 [ 132 135 - 3
1353 HABU | 10/01/2022 SRP 1 500 mm placed | ClayeySILT | NDM/sv | 200 1.81 371 21 171 238 36 176 405 28 2.70 4.4 122 06 181 | 187 | 187 | 177 183 - 3
135.4 NDM/sv | 200 171 432 4.0 172 395 58 171 a4 a9 270 404 122 54 s | w46 | 133 [ 120 138 - 3
SRP 2 500 mm placed
1355 NDM/sv | 200 177 367 43 179 39.1 21 178 379 32 270 2238 125 04 159 | 170 | 175 | 178 171 - 3
136.1 RL84.16 NDM/sv | 200 175 366 56 174 363 6.1 175 365 5.9 270 363 1.28 59 161 | 164 | 148 | 149 155 - 3
Shearkey 1
136.2 HABU | 12/01/2022 RL84.27 ClayeySILT | nNpm/sv | 200 1.56 64.2 36 157 59.9 5.1 1.56 62.1 a3 270 618 097 44 151 | 1ss | 139 | 138 146 - 3
1363 SRP 2 RL85.61 NDM/sv | 200 172 3838 59 173 395 52 173 392 55 270 416 122 42 159 | 162 | 171 | 177 167 - 3
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Job: Hitchens Block Stage 5 Project Number 2021000.1740.0.0/Repl
Entered By DAMC
Client: Land Development & Engineering Ltd. Checked By DBRA
Approved By KTP DAMC
Test Type NDM 0° NDM 90° AVERAGE NDM Solid Final Corrected Shear Vane Reading (kPa) PASS / FAIL
Oven
URN Tech Date Location Layer Material prob wet | m wet | m Wet | Moist PemY | oisture | oven b A A Retest URN Comments
robe OIS | i voids OISt | it Voids O | Airvoids | (VM) | onene o) OrY | Average Reading | Reading | Reading | Reading | /sr. oo (P Pass
NDM/SV | Depth | Density | Content %) Density | Content %) Density | Content %) Assumed %)| Density | Air Voids 1 2 3 4 SV (4x
(mm) (t/m’) (%) (t/m’) (%) (t/m®) (%) (t/m’) (%) Tests) (F) Fail
1377 RL90.15 NDM/SV | 200 179 344 49 179 383 23 1.79 36.4 36 270 328 135 5.8 175 159 161 155 163 - P
HABU | 14/01/2022 | Shearkey1 Clayey SILT
137.8 RL85.13 NDM/SV | 200 184 316 39 184 321 39 184 319 3.9 270 331 138 3.1 145 143 122 123 133 - P
13813 Shearkey 1 RL85.94 NDM/SV | 200 177 377 a1 178 411 16 177 39.4 238 270 432 124 0.7 146 141 129 123 135 - P
HABU | 18/01/2022 Clayey SILT
138.14 SRP 2 RL84.82 NDM/SV | 200 175 39.7 4.0 177 373 43 176 385 41 270 431 123 15 145 139 126 122 133 - P
1399 Shearkey 1 RL87.63 NDM/SV | 200 184 296 54 184 290 59 184 293 56 270 2838 143 6.0 156 156 158 161 158 - P
HABU | 20/01/2022 Clayey SILT
139.10 SRP 2 RL84.77 NDM/SV | 200 182 325 a4 1.83 313 5.0 1.82 319 a7 270 365 134 17 162 162 174 | 161 165 - P
140.1 RL87.93 NDM/SV | 200 1.80 346 42 1.80 334 a7 1.80 340 45 270 419 127 0.0 161 164 162 175 166 - P
HABU | 26/01/2022 SRP 2 Clayey SILT
140.2 RL87.69 NDM/SV | 200 184 401 413 1.85 405 00 184 403 0.0 270 484 124 0.0 132 126 125 133 129 - P
1411 Finished Level NDM/SV | 200 176 387 36 178 411 17 177 399 26 270 36.1 130 49 148 159 156 158 155 - P
HABU | 28/01/2022 Shearkey 1 Clayey SILT
1412 Finished Level NDM/SV | 200 163 54.6 36 163 293 59 1.63 52.0 a7 270 393 117 109 174 | 174 184 | 175 177 - P
Fill Area M - See
1413 HABU | 28/01/2022 P RL4.261 ClayeySILT | NDM/SV | 200 173 a15 a1 173 432 32 173 424 36 270 350 128 7.8 162 165 158 152 159 - 3
ite Plan
Fill Area M - See
1424 HABU | 1/02/2022 P RL48.32 ClayeySILT | NDM/SV | 200 158 442 108 157 457 107 1.58 45.0 107 270 4.6 1.09 109 133 15 149 129 139 - 3
ite Plan
1437 Fill Area M - See RL48.29 NDM/SV | 200 1.80 36.8 3.0 178 363 a4 179 366 37 270 303 137 7.7 203 203 | 203 203 203 - P
HABU | 3/02/2022 P Clayey SILT
1438 ite Plan RL46.55 NDM/SV | 200 170 451 35 171 229 a5 171 4.0 4.0 270 370 125 7.8 203 203 | 203 203 203 - P
146.1 RL91.45 NDM/SV | 200 174 246 15 175 49.1 00 175 469 03 270 411 124 33 145 151 156 151 151 - P
146.2 RL87.22 NDM/SV | 200 177 347 57 178 383 31 178 365 a4 270 367 130 42 159 177 171 156 166 - P
HABU | 15/02/2022 Shearkey 1 Clayey SILT
1463 RL84.46 NDM/SV | 200 176 412 26 175 40,0 35 176 406 30 270 421 124 22 156 15 148 145 149 - 3
146.4 RL94.15 NDM/SV | 200 178 389 27 176 404 27 177 397 27 270 410 1.26 19 133 15 149 129 139 - 3
147.1 RL56.62 NDM/SV | 200 1.80 384 19 1.80 376 21 1.80 380 20 270 387 130 16 203 203 | 203 203 203 - P
HABU | 16/02/2022 Shearkey 2 Clayey SILT
1472 RL55.56 NDM/SV | 200 177 222 14 177 a5 03 177 434 08 270 377 1.28 40 203 203 | 203 203 203 - 3
148.1 RL57.28 NDM/SV | 200 181 356 33 181 399 04 1.81 378 18 270 349 134 36 203 203 | 203 203 203 - 3
HABU | 17/02/2022 Shearkey 2 Clayey SILT
1482 RL57.36 NDM/SV | 200 178 357 43 178 36.4 a1 178 36.1 a2 270 372 130 35 177 180 170 | 171 174 - 3
149.1 Finished Level NDM/SV | 200 1.90 311 12 1.89 310 20 1.89 311 16 270 25.1 151 59 180 | 180 183 187 182 - 3
HABU | 21/02/2022 Shearkey 2 Clayey SILT
149.2 1m placed NDM/SV | 200 1.95 297 00 1.93 310 00 1.94 304 0.0 270 282 151 14 123 128 133 130 129 - 3
150.1 Fill Area - See Site RL62.55 NDM/SV | 200 178 36.5 43 178 382 33 178 374 38 270 317 135 73 138 139 132 132 135 - 3
HABU | 24/02/2022 o Clayey SILT
150.2 an RL62.48 NDM/SV | 200 177 213 18 179 395 21 178 404 19 270 421 125 1.0 145 152 142 155 149 - 3
151.1 Fill Area - See Site RL68.04 NDM/SV | 200 1.85 29.9 as 1.85 314 39 1.85 307 a2 270 383 134 00 159 162 151 165 159 - 3
DASA | 1/03/2022 o Clayey SILT
1512 an RL66.90 NDM/SV | 200 187 332 15 1.86 350 10 1.86 341 10 270 345 138 1.0 159 167 176 179 170 - 3
152.1 Meadows RL47.46 NDM/SV | 200 185 26.8 638 1.86 278 56 1.86 273 62 270 215 153 106 213 213 | 213 208 212 - P
ROSM 3/03/2022 Shearkey - See Clayey SILT
152.2 Site Plan RL48.30 NDM/SV | 200 181 39.1 08 181 367 23 1.81 379 15 270 41.0 129 00 175 181 173 170 175 - 3
153.1 Meadows RL49.69 NDM/SV | 200 181 328 a8 1.81 329 a5 1.81 329 a7 270 483 122 0.0 193 203 | 201 203 200 - P
DASA 4/03/2022 Shearkey - See Clayey SILT
153.2 Site Plan RL45.20 NDM/SV | 200 1.81 329 a5 1.80 349 a2 181 339 20 270 476 122 00 176 179 173 174 176 - 3
154.1 Meadows RL48.80 NDM/SV | 200 178 346 55 179 359 a2 178 353 a8 270 421 125 0.8 222 174 19 | 206 198 - P
DASA 7/03/2022 Shearkey - See Clayey SILT
154.2 Site Plan RL47.90 NDM/SV | 200 172 344 88 176 366 5.0 174 355 69 270 389 125 49 193 174 187 190 186 - 3
155.1 Meadows NDM/SV | 200 182 306 5.7 1.82 272 7.9 1.82 289 68 270 52.1 120 00 165 171 181 190 177 - 3
DASA | 9/03/2022 | Shearkey-See | 500mmplaced | Clayey SILT
155.2 Site Plan NDM/SV | 200 175 393 a2 176 390 39 175 392 a1 270 9.4 117 00 190 | 197 197 206 197 - 3
156.1 Meadows NDM/SV | 200 174 386 53 175 399 37 174 393 a5 270 36.4 128 6.1 213 213 | 213 213 213 - 3
DASA | 11/03/2022 | Shearkey-See | 500 mmplaced | Clayey SILT
156.2 Site Plan NDM/SV | 200 177 324 7.0 173 355 73 175 340 71 270 295 135 100 213 213 | 213 213 213 - P
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1 Hill Street
Onehunga Project Name: Hitchen - Civil Stage 18 Project Number 2021000.1740.0.0/Rep1
GEOTECHNICS wusn
New Zealand C : Land Devel & g Ltd. Checked By DBRA
‘Approved by KTP DAMC
p. +64 9 356 3510
NDM 0° NDM 90° AVERAGE NDM Solid Final Corrected Shear Vane Reading (kPa) PASS / FAIL
Probe ) Oven
URN Tech Date Location Layer Material Type | Test Type| Depth Density | isture Retest Comments
: Wet Moistt Wet Moist Wet Moistt 3 Oven Di A A P)
(mm) OISTUTE | e Voids ) OISTUIE | Air voids OSIUTE | Airvoids | (/M) | Covent (o) DY | Average | ¢ jing | Reading | Reading | Reading | AYS2E® | URN | (P)Pass
Density | Content | " (I | Density | content | Density | content | ™0 M | pocumed 9| Density | Air oids | "7 N N N SV (4x
(t/m*) (%) (t/m’) (%) (t/m’) (%) (t/m’) (%) Tests) (F) Fail
201.1 Nom/sv [ 300 182 30.2 62 179 30.0 7.8 1.80 30.1 7.0 2.70 36.4 132 3.0 164 | 157 | 161 | 175 164 - P Specification provided by LDE requires undrained shear strength > 150 kPa and air voids < 10 %
MIBR 1/11/2024 Fill Area Final Level silty CLAY
201.2 Nom/sv [ 300 184 318 4.0 184 319 4.0 184 319 4.0 2.70 326 139 35 224 | ute | ute | utP 224 - P
202.1 Nom/sv | 200 174 327 86 177 336 66 175 332 76 270 37.0 1.28 53 172 | 164 | >219 | 164 >180 - P
202.2 Nom/sv | 200 178 314 75 181 304 63 179 30.9 69 270 323 136 6.0 5219 | >219 | 188 | 196 >205 - P
ccou | 7/11/2024 Fill Area 500 mm Lift silty CLAY
2023 Nom/sv | 200 176 38.0 43 178 39.4 26 177 38.7 34 2.70 29.1 137 9.4 5219 | >219 | 172 | 156 >192 - P
202.4 Nom/sv | 200 1.80 36.8 29 179 411 06 1.80 39.0 18 2.70 357 132 37 152 | 156 | 219 [ 172 >175 - P
203.1 Nom/sv [ 300 182 37.8 14 181 39.1 0.9 181 385 12 270 315 138 55 61 [ 175 | 178 | 171 171 - P
MIBR | 13/11/2024 Bund 750 mm Lift silty CLAY
203.2 Nom/sv [ 300 175 39.0 43 175 363 5.8 175 377 5.1 2.70 485 118 0.0 217 | 178 | 171 | 161 182 - P
204.1 Nom/sv [ 300 1.80 29.7 7.4 184 272 6.8 182 285 71 2.70 375 133 12 utp | ute | utP | UTP utP - P
MIBR | 13/11/2024 Bund Final Level silty CLAY
204.2 Nom/sv [ 300 176 335 6.9 177 335 62 177 335 66 270 3438 131 5.8 utp | ute | utP | UTP uTP - P
205.1 Nom/sv [ 300 186 328 24 185 376 0.0 185 35.2 10 270 331 139 24 utp | ute | utP | UTP uTP - P
MIBR 26/11/2024 Fill Area 750 mm Lift silty CLAY
205.2 Nom/sv [ 300 184 375 03 184 34.0 23 184 35.8 13 2.70 317 1.40 39 192 | 178 | 161 | 175 177 - P
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Test Location Plan

Site: Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: DASA Date: 15/10/2021
Location: Shearkey 2 Job No.: 2021000.0045.0.0/Repl | URN: 116 Date: 15/10/2021
Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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Test Location Plan
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Location: Shearkey 2 Job No.: 2021000.0045.0.0/Repl | URN: 118 Date: 20/10/2021
Lab Ref: -N/A Scale: Not to Scale |Rev.: 1




Our Ref: 2021000.1740.0.0/Repl

A Hand Auger

Page 11 of 50

GEOTECHNICS

GEOTECHNICS LTD.
233 Manukau Road, Pukekohe

Auckland, New Zealand
ph. +64 (0)9 356 3510
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Test Location Plan

Site: Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: DASA/HABU |Date: 26/10/2021
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GEOTECHNICS

GEOTECHNICS LTD.

233 Manukau Road, Pukekohe
Auckland, New Zealand

ph. +64 (0)9 356 3510

e. enquiry@geotechnics.co.nz

w. www.geotechnics.co.nz

Test Location Plan

Site:

Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: HABU Date: 16/02/2022
Location: Shearkey 2 Job No.: 2021000.0045.0.0/Repl | URN: 147 Date: 16/02/2022
Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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GEOTECHNICS LTD.

233 Manukau Road, Pukekohe
Auckland, New Zealand

ph. +64 (0)9 356 3510

e. enquiry@geotechnics.co.nz

w. www.geotechnics.co.nz

Test Location Plan

Site:

Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: HABU Date: 17/02/2022
Location: Shearkey 2 Job No.: 2021000.0045.0.0/Repl | URN: 148 Date: 17/02/2022
Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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GEOTECHNICS

GEOTECHNICS LTD.

233 Manukau Road, Pukekohe
Auckland, New Zealand

ph. +64 (0)9 356 3510

e. enquiry@geotechnics.co.nz

w. www.geotechnics.co.nz

Test Location Plan

Site:

Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: HABU Date: 21/02/2022
Location: Shearkey 2 Job No.: 2021000.0045.0.0/Repl | URN: 149 Date: 21/02/2022
Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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GEOTECHNICS LTD. N

233 Manukau Road, Pukekohe o . . ) . .

Auckland, New Zealand Site: Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: ROSM Date: 03/03/2022

ph. +64 (0)9 356 3510
Location: Meadows Shearkey Job No.: 2021000.0045.0.0/Repl | URN: 152 Date: 03/03/2022

GEOTECHNICS  e. enquiry@geotechnics.co.nz

w. www.geotechnics.co.nz Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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GEOTECHNICS

GEOTECHNICS LTD.

233 Manukau Road, Pukekohe
Auckland, New Zealand

ph. +64 (0)9 356 3510

e. enquiry@geotechnics.co.nz

w. www.geotechnics.co.nz

Test Location Plan

Site:

Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: DASA Date: 05/03/2022
Location: Meadows Shearkey Job No.: 2021000.0045.0.0/Repl | URN: 153 Date: 05/03/2022
Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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Auckland, New Zealand Site: Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: DASA Date: 07/03/2022

ph. +64 (0)9 356 3510
Location: Meadows Shearkey Job No.: 2021000.0045.0.0/Repl | URN: 154 Date: 07/03/2022

GEOTECHNICS  e. enquiry@geotechnics.co.nz

w. www.geotechnics.co.nz Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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Auckland, New Zealand Site: Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: DASA Date: 09/03/2022

ph. +64 (0)9 356 3510
Location: Meadows Shearkey Job No.: 2021000.0045.0.0/Repl | URN: 155 Date: 09/03/2022
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w. www.geotechnics.co.nz Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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233 Manukau Road, Pukekohe Site: Hitchen Block Stage 6 Job Name: Hitchen Block Stage 6 |Drawn: DASA Date: 11/03/2022
Auckland, New Zealand
ph. +64 (0)9 356 3510
Location: Meadows Shearkey Job No.: 2021000.0045.0.0/Repl | URN: 156 Date: 11/03/2022
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w. www.geotechnics.co.nz Lab Ref: -N/A Scale: Not to Scale |Rev.: 1
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OGEOTECHNICS

20 May 2025
Our Ref: 1009479.1227.0.0/Repl
Customer Ref: J00113

Land Development & Engineering Ltd
Level 1, Wilson James Centre

77 Peel Street

Gisborne 4040

Attention: Kyle Meffan

Dear Kyle

Hitchen - Civil Stage 18 and 19
Laboratory Test Report

The samples we collected from the above-mentioned site have been tested according to your
instructions and the results are included in this report. Results apply only to the sample(s) tested. A
location plan with sampling locations is also included.

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

This report has been prepared for the benefit of Land Development & Engineering Ltd, with respect
to the particular brief given to us and it cannot be relied upon in other contexts or for any other
purpose without our prior review and agreement.

This report may be reproduced only in full.

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

Geotechnics Ltd
45A Parkhouse Road, Wigram, Christchurch, 8042 | PO Box 13055, Armagh, Christchurch, 8141
+64-3-361 0300 | christchurch@geotechnics.co.nz | www.geotechnics.co.nz

1009479.1227.0.0/Repl
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GEOTECHNICS LTD

Report approved by: Authorised for Geotechnics by:
;7/ y
';‘// (//

Jack Singh Vic O'Connor

Senior Laboratory Technician Project Director

Key Technical Person

Alll tests reported herein
have been performed in
I A‘ ‘ accordance with the
- & laboratory's scope of
“'»,4' & accreditation
G Laso®

20-May-25
\\ttgroup.local\corporate\geotechnicsgroup\projects\1009479\1009479.1227\workingmaterial\20250520.jasi.1009479.1227.0.0.repl.doc
X

Geotechnics Ltd 20 May 2025
G CH LDE Hitchen - Civil Stage 18 and 19 Our Ref: 1009479.1227.0.0/Repl
Land Development & Engineering Ltd Customer Ref: J00113

1009479.1227.0.0/Repl
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45A Parkhouse Road
Wigram A .
Christchurch 8042 Geotechnics Project ID 1009479.1227.0.0
New Zealand Customer Project ID J00113
GEOTECHNICS p. +64 3 361 0300
Determination of the Shrink - Swell Index - AS 1289 Test 7.1.1 - 2003
TEST DETAILS
LOCATION ID Hitchen - Civil Stage 18 and 19
Description Hitchen - Civil Stage 18 and 19
SAMPLE Geotechnics ID CHCH202521-1 Top Depth 0.5m
Reference Lot 20 Bottom Depth 1.0m
Description SILT with minor clay and trace sand, brown. Moist.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Applied pressure 25 kPa
Swell Test
Initial water content 30.1%
Bulk density 1.77 t/m3
Dry density 1.36 t/m3
Final water content 33.5%
Swelling strain -0.12%
Shrinkage Test
Initial water content 33.9%
Shrinkage strain 7.0%
Inert material estimate in the soil specimen None
Soil crumbling during shrinkage Moderate
Cracking of the shrinkage specimen Moderate
Shrink - Swell Index 3.9%
TEST REMARKS
» The material used for testing was natural
Date tested: 15/05/2025
This test result is IANZ accredited.
Approved by KTP JASI Date 20/05/2025
GEOTECHNICS LTD Page 1 of 1

AS 1289 Test 7.1.1 Shrink Swell Index (Report)

1009479.1227.0.0/Repl

Version 2.8: 09/05/2023
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45A Parkhouse Road
Wigram A .
Christchurch 8042 Geotechnics Project ID 1009479.1227.0.0
New Zealand Customer Project ID J00113
GEOTECHNICS p. +64 3 361 0300
Determination of the Shrink - Swell Index - AS 1289 Test 7.1.1 - 2003
TEST DETAILS
LOCATION ID Hitchen - Civil Stage 18 and 19
Description Hitchen - Civil Stage 18 and 19
SAMPLE Geotechnics ID CHCH202521-2 Top Depth 0.5m
Reference Lot 1 Bottom Depth 1.0m
Description SILT with minor clay and trace sand, brown.Moist.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Applied pressure 25 kPa
Swell Test
Initial water content 35.5%
Bulk density 1.84 t/m3
Dry density 1.36 t/m3
Final water content 37.5%
Swelling strain -0.12%
Shrinkage Test
Initial water content 34.7%
Shrinkage strain 6.0 %
Inert material estimate in the soil specimen None
Soil crumbling during shrinkage Moderate
Cracking of the shrinkage specimen Moderate
Shrink - Swell Index 3.3%
TEST REMARKS
» The material used for testing was natural
Date tested: 16/05/2025
This test result is IANZ accredited.
Approved by KTP JASI Date 20/05/2025
GEOTECHNICS LTD Page 1 of 1

AS 1289 Test 7.1.1 Shrink Swell Index (Report)

1009479.1227.0.0/Repl

Version 2.8: 09/05/2023



Page 5 of 6

45A Parkhouse Road
Wigram A .
Christchurch 8042 Geotechnics Project ID 1009479.1227.0.0
New Zealand Customer Project ID J00113
GEOTECHNICS p. +64 3 361 0300
Determination of the Shrink - Swell Index - AS 1289 Test 7.1.1 - 2003
TEST DETAILS
LOCATION ID Hitchen - Civil Stage 18 and 19
Description Hitchen - Civil Stage 18 and 19
SAMPLE Geotechnics ID CHCH202521-3 Top Depth 0.5m
Reference Lot 983 Bottom Depth 1.0m
Description SILT with trace clay and minor sand, brown.Moist.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Applied pressure 25 kPa
Swell Test
Initial water content 18.2%
Bulk density 2.02 t/m3
Dry density 1.71t/m3
Final water content 18.9%
Swelling strain -0.20 %
Shrinkage Test
Initial water content 216%
Shrinkage strain 15%
Inert material estimate in the soil specimen None
Soil crumbling during shrinkage Moderate
Cracking of the shrinkage specimen Moderate
Shrink - Swell Index 0.9%
TEST REMARKS
» The material used for testing was natural
Date tested: 15/05/2025
This test result is IANZ accredited.
Approved by KTP JASI Date 20/05/2025
GEOTECHNICS LTD Page 1 of 1

AS 1289 Test 7.1.1 Shrink Swell Index (Report)

1009479.1227.0.0/Repl

Version 2.8: 09/05/2023
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45A Parkhouse Road
Wigram . .
Christchurch 8042 Geotechnics Project ID 1009479.1227.0.0
New Zealand Customer Project ID Jo0113
GEOTECHNICS p. +64 3 361 0300
Determination of the Shrink - Swell Index - AS 1289 Test 7.1.1 - 2003
TEST DETAILS
LOCATION ID Hitchen - Civil Stage 18 and 19
Description Hitchen - Civil Stage 18 and 19
SAMPLE Geotechnics ID CHCH202521-4 Top Depth 0.5m
Reference Lot 11 Bottom Depth 1.0m
Description SILT with minor clay and trace sand and trace gravel, brown.Moist.
SPECIMEN Reference N/A Depth N/A
Description N/A
TEST RESULTS
Applied pressure 25 kPa
Swell Test
Initial water content 33.8%
Bulk density 1.86 t/m3
Dry density 1.39t/m3
Final water content 34.8%
Swelling strain -0.24 %
Shrinkage Test
Initial water content 34.9%
Shrinkage strain 57%
Inert material estimate in the soil specimen <5%
Soil crumbling during shrinkage Moderate
Cracking of the shrinkage specimen Moderate
Shrink - Swell Index 3.2%
TEST REMARKS
» The material used for testing was natural
Date tested: 15/05/2025
This test result is IANZ accredited.
Approved by KTP JASI Date 20/05/2025
GEOTECHNICS LTD Page 1 of 1

AS 1289 Test 7.1.1 Shrink Swell Index (Report)

1009479.1227.0.0/Repl

Version 2.8: 09/05/2023
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Test ID: Lot 1
Hand Auger Borehole Log e o 1oot13
Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: BS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By: Site plan/map Vane ID: 2784
- §’ In-situ Testing —_
é ° Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= = 5 2 4 6 8 =
§ § © Shear Vane, Su (kPa) pea(‘;ér::irt?\zgj;md ‘é
[=) o Material Description Geology = 50 100 150 200 [=)
TOPSOIL. Topsoil R
Silty CLAY, with trace sand; light brown and orange Engineered Fill
mottledbrown. :
Very stiff, moist; high plasticity; sand, fine. : o
. . @) @ i 158/51  (3.1)f
Clayey SILT, with some sand; orange mottled light brown. : oo ob
Very stiff; moist; sand, fine; low to medium plasticity.
k
g
hy .
3 —o— 192+ +32
E N N N
©
3
5
Silty CLAY, with trace sand; orange and brown mottled 5
brown/orange.
Very stiff; moist; sand, fine; medium to high plasticity.
15 Clayey SILT, with some sand; light brown and orange ‘
— uTP -+
mottled brown. ’
E Hard; moist; sand, fine; low to medium plasticity.
T 1.7m: becoming orange mottled light brown
20 y- uTP +3
2.5 | L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ Standing water level
O Vane residual <} Groundwater inflow
& Vane UTP [>- Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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LD
[ ]
- -

s e scientists Method: 50mm Hand Auger

engineer

Hand Auger Borehole Log Test ID:

Project ID
Sheet:

Lot 3

: J00113
10f1

Client:
Project:
Location:
Test Site:

DFH JOINT VENTURE LIMITED
Geotechnical Investigation for Subdivision
Stage 17

Refer to site plan

Coordinates:
System:
Elevation:
Located By:

Test Date:

Site plan/map Vane ID:

13/05/2025
NZTM Logged By: BS
Ground Checked By: ZS

2784

Depth (m)
Graphic Log

Material Description

Geology

In-situ Testing
Dynamic Cone Penetrometer (blows / 50mm)
2 4 6 8
Shear Vane, Su (kPa)
50 100 150 200

Water

Test Values

peak / remoulded

(sensitivity)

Depth (m)

TOPSOIL.

Topsoil

%
9%
3R
0%

o
28

0%
RS

%
%
5

LS

3

%
&

S

KKK

00K
QRS

SRR

XK

XXX
R8RS

RS

5
&
&

RBERKIK
0ARARIRIKIHKS
QRIRIRHRRIKS
SIRRIIRRIILRIIKS

Q
Q

o

2R

2.0

Silty CLAY, with trace sand; dark orange streaked brown
mottled orange.
Very stiff; moist; high plasticity; sand, fine.

0.5m: becoming pink/red light grey mottled orange; moist to
wet

1.0m: becoming light yellow/brown streaked light brown/grey

1.4m: becoming grey and orange mottled brown

1.6m: becoming light grey and brown/grey mottled orange

2.0m: becoming hard

Engineered Fill

Groundwater Not Encountered

2.5 |

192+

140/ 88

192+

uTP

(1.6)

-1.0

T
-2.0

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

and DCP values.

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane

UTP = Unable to Penetrate

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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X . Lot5
o Hand Auger Borehole Log Test ID:
A )y Project ID:  J00113
engineers s scientists Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: BS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By: Site plan/map Vane ID: 2784
=] . .
-~ 5 In-situ Testing -
é ° Dynamic Cone Penetrometer (blows / 50mm) Test Values g_
=| = 5 A SN BN g
a % "&' Shear Vane, Su (kPa) peak / re_rr_mlulded a
[ ~ . i e (sensitivity) Q
a [G) Material Description Geology s 50 100 150 200 (=
TOPSOIL. Topsoil : : : P
Clayey SILT, with trace sand and gravel; light Engineered Fill
brown/orange mottled brown. :
Hard; moist; sand, fine to coarse, gravel, fine; medium :
plasticity. :
0.5m: with minor fine gravel ’ ute T
g
Q
0.8m: becoming brown/orange speckled brown mottled <
orange; without gravel inclusions §
w H H H
] P G | e
S 1.0m: becoming very stiff Zi : .E : 192+ T
K z b
CEKKL 2
CEKKL S
KRR 3
CRRRL 5
KRR
SRR
SRR
:0:0:0: 1.4m: becoming dark brown speckled light brown; low F
1.5 .:.:.:. plasticity; with some fine to coarse sand e 192+ £+
0202020, A
SRS :
CRKRL
KL
KL
x X Silty CLAY, with trace sand; light brown mottled orange. South Auckland
| Very stiff; moist; sand, fine; medium to high plasticity. Volcanic Field Pl
20— . 192+ _g
2.5 | L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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LD
[ ]
- -

engineers ¢ scientists

Hand Auger Borehole Log

Method: 50mm Hand Auger

Test ID:
Project ID:

Sheet:

Lot 6
J00113
10of 1

Client:
Project:
Location:
Test Site:

DFH JOINT VENTURE LIMITED
Geotechnical Investigation for Subdivision
Stage 17

Refer to site plan

Coordinates:
System:
Elevation:
Located By:

NZTM
Ground
Site plan/map

Test Date:
Logged By:
Checked By:
Vane ID:

13/05/2025
BS

zS

2784

Depth (m)

Graphic Log

Material Description

Geology

In-situ Testing

Dynamic Cone Penetrometer (blows / 50mm)
2 4 6 8

Shear Vane, Su (kPa)

Test Values

peak / remoulded
(sensitivity)

Water

Depth (m)

50 100 150 200

Clayey TOPSOIL.

Topsoil

Clayey SILT, with trace sand; orange and grey mottled
brown.

Very stiff; moist; sand, fine to coarse; medium plasticity.
0.3m: becoming light brown and pink/orange mottled orange

P

X
28
KRR
ZRLRKS

Q

2R

%
9%%

SRR
SRHRHRIRR
RIRHRHLRLKS
IRRRHRKS

KKK
Ot eo%ets
SRR
SRS

0 0. 0.9

Q
R

SRS
SRS

LR
SRS

0000,

KK

XXX
QS

RS

XS

<

P

Silty CLAY, with trace sand; light brown and pink/orange
mottled orange.

Very stiff; moist; sand, fine to coarse; medium to high
plasticity.

Clayey SILT, with some sand; light yellow/brown and
brown/orange mottled orange.

Very stiff; moist; sand, fine to coarse; low to medium
plasticity.

1.3m: becoming brown/orange mottled orange; without
limonite inclusions
1.4m: becoming orange mottled brown/orange

1.6m: becoming dark grey streaked orange mottled
brown/orange

Engineered Fill

Y 192+ +

1737102

-1.0

(.7

Groundwater Not Encountered
C
L 2

g e 1707121 (1.4)

2.5 |

-2.0

— @ 192+ -+

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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N . Lot8
o Hand Auger Borehole Log Test ID:
o )y Project ID:  J00113
engineers » scientists Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: BS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By: Site plan/map Vane ID: 2784
[ . .
-~ 5 In-situ Testing -
é ° Dynamic Cone Penetrometer (blows / 50mm) Test Values g_
=| = 5 . S B g
a % "&' Shear Vane, Su (kPa) peak / re_rr_mlulded a
[ ~ . i e (sensitivity) Q
a [G) Material Description Geology s 50 100 150 200 (=
TOPSOIL. Topsoil : R
Silty CLAY, with trace sand; brown mottled orange. Engineered Fill
1 Very stiff; moist; high plasticity; sand, fine.
Clayey SILT, with some sand; dark brown speckled light South Auckland
brown. Volcanic Field :
Very stiff; moist; sand, fine; low to medium plasticity. ’ UTP L
3
g
5
8
Iy R
) o 3 . @ 192+ 2
1.0m: with trace limonite inclusions g et '
c
3
15}
:0 uTP -+
o — to2e 4§
2.5 | L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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IA I) I; Hand Auger Borehole Log Testo: Lot 10

engineers e scientists Method: 50mm Hand Auger

Project ID:  J00113
Sheet: 10f1

Client: DFH JOINT VENTURE LIMITED

Project:  Geotechnical Investigation for Subdivision
Location: Stage 17

Test Site: Refer to site plan

Coordinates:
System:
Elevation:
Located By:

NZTM Logged By: BS
Ground Checked By: ZS
Site plan/map Vane ID: 2784

Test Date: 13/05/2025

Depth (m)

Graphic Log

Material Description

Geology

In-situ Testing
Dynamic Cone Penetrometer (blows / 50mm) Test Values
2 4 6 8
Shear Vane, Su (kPa)
50 100 150 200

peak / remoulded
(sensitivity)

Water

Depth (m)

2.0

2.5 |

TOPSOIL.

Topsoil

Silty CLAY, with trace sand and gravel; orange and light
grey mottled brown/orange.
Very stiff; moist; high plasticity; sand, fine, gravel, fine.

0.5m: becoming light brown mottled brown/orange; without
gravel inclusions

&
9308%
$XS
930e%

3RS

SRS
SORIRKS
SRRHRRRS
SRR

K
S

0.0.0.9.90:9,

Q
R

1.5m: with trace fine gravel

Q

00,009,
CRXK XK

XXX

KRRREK
S8

LKL

02000099,

%
&
%
038,

3K
5%

0
QS

Q
X
Q

LS

Engineered Fill

re

- tao

Groundwater Not Encountered

— @ 192+

o 176/132  (1.3)

-1.0

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

and DCP values.

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane

UTP = Unable to Penetrate

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz



www.geroc-solutions.com

Generated with CORE-GS by Geroc - HA/TP Log with Photo v8.1 - 22/05/2025 8:45:26 am

P

engine

DL

Hand Auger Borehole Log

Method: 50mm Hand Auger

Test ID:
Project ID:

Sheet:

Lot 11
J00113
1 0f 1

Client:
Project:
Location:
Test Site:

DFH JOINT VENTURE LIMITED
Geotechnical Investigation for Subdivision
Stage 17

Refer to site plan

Coordinates:
System:
Elevation:
Located By:

NZTM
Ground
Site plan/map

Test Date:
Logged By:
Checked By:
Vane ID:

13/05/2025
zs

ZS

835

Depth (m)

Graphic Log

Material Description

Geology

In-situ Testing

Dynamic Cone Penetrometer (blows / 50mm)

Test Values

2 4 6

8

Shear Vane, Su (kPa)

peak / remoulded
(sensitivity)

Water

50 100 150

200

Depth (m)

X
&

5

X
20

QRS

%

X
X

&
20

X
X3

5
20

X
X3

5
20

X
XS

&S
RKS

RRRKK
SR
3RS
SKS

K
o
8

05 |

X
0%
&
&S

X
00

5
S

5
00

5
S

X
00

5
S

X
90

5
S

X
90

&5
S

X
9%
&
5%

K
K
S

<
0 0.0.0.0.0.0.9,

REKRRKE
SRRRRRRKK
SRS

KRR
RIRRRRS
LERRXRL

LIRS

&

&
o

&

<

&

&
o

20

Q
Q

KKK
0
&

SRIKRK
R
RS
35

X
Podele!
8RS
XS

X
X3

5
QS

X
00

5
S

X
00

5
S

%
SRS
0K
SRRKLS

X
28

S

2.0

Clayey SILT, with trace gravel; orange mottled brown.

0.4m: becoming orange and light grey streaked light brown;
with trace fine gravel

1.1m: becoming orange streaked light grey; with trace fine
to medium sand

1.5m: becoming hard

1.8m: without gravel
2.0m: becoming very stiff

Very stiff; moist; gravel, fine to medium; medium plasticity.

Engineered Fill

166 /83

Lo 191/80

Groundwater Not Encountered

‘@ 213/134

2.5 |

.4k

(1.6)

(1.7)

-1.0

T
-2.0

— 191/115

S

i
)

7

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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N . Lot13
o Hand Auger Borehole Log Test ID:
A )y Project ID:  J00113
engineers s scientists Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: ZS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By:  Site plan/map Vane ID: 835
[ . .
-~ 5 In-situ Testing —_
g ° Dynamic Cone Penetrometer (blows / 50mm) Test Values g_
=| = 5 . S B g
a % ® Shear Vane, Su (kPa) peak/ re_rr_mlulded a
[ ~ . i e (sensitivity) Q
[=) G} Material Description Geology = 50 100 150 200 a
TOPSOIL. Topsoll SR R
Clayey SILT; pink streaked orange. South Auckland
Very stiff; moist; medium plasticity; moderately sensitive. Volcanic Field A g
o 159/80  (2)F
3
2 N :
0.8m: becoming light grey mottled light brown ‘5
§
k] O— : L2
1.0m: becoming insensitive é T 156799 (16)F <
5 e ;
1.2m: becoming light grey 8 F :
0 162/108  (1.5)F
1.8m: with minor fine to medium gravel
2.0m: becoming hard
.— 223+ -+
25 L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

and DCP values.

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane

@ Vane peak A\ 4
<F
>

O Vane residual
¢ VaneUTP

Standing water level
Groundwater inflow

Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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LLDI:
[
- -

enginee

Hand Auger Borehole Log

Method: 50mm Hand Auger

Test ID:

Sheet:

Lot 14

Project ID:  J00113

10f1

Client:
Project:

Lo

Test Site:

cation: Stage 17

DFH JOINT VENTURE LIMITED
Geotechnical Investigation for Subdivision System: NZTM

Refer to site plan

Coordinates:

Elevation: Ground
Located By: Site plan/map

Vane ID:

Test Date: 13/05/2025
Logged By: ZS
Checked By: ZS

835

Depth (m)

Graphic Log

Material Description Geology

2

In-situ Testing
Dynamic Cone Penetrometer (blows / 50mm)

8

Water

Shear Vane, Su (kPa)
50 100

200

Test Values

peak / remoulded
(sensitivity)

Depth (m)

TOPSOIL.

Topsoil

RHRRS
SRHRRHKS
RRRRRKS
RHRRRKS

90999
XX
P %%

<

KKK
SRR
RS

9302%
93

Clayey SILT; orange streaked brown. Engineered Fill
Hard; moist; medium plasticity.

0.5m: becoming light brown mottled brown

2.0

2.5 |

brown.

Clayey SILT, with trace sand; light grey/white streaked light | South Auckland

i %1 Hard; moist; sand, fine to coarse; medium plasticity; with
x x x x| trace limonite inclusions.

1.5m: becoming brown; very stiff; insensitive

—J] /2.0m: becoming moderately sensitive

Volcanic Field

Groundwater Not Encountered

uTpP -+

uTP -+

-1.0

159/92 (1.7

159/57  (2.8)F

-2.0

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane

and DCP values.

O Vane residual

¥ Standing water level

<} Groundwater inflow

[>- Groundwater outflow

UTP = Unable to Penetrate

LDE LTD /AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz
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X . Lot16
o Hand Auger Borehole Log Test ID:
A )y Project ID:  J00113
engineers s scientists Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: ZS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By:  Site plan/map Vane ID: 835
[ . .
-~ 5 In-situ Testing -
é ° Dynamic Cone Penetrometer (blows / 50mm) Test Values g_
=| = 5 . S B g
a % "&' Shear Vane, Su (kPa) peak / re_rr_mlulded a
[ ~ . i e (sensitivity) Q
a [G) Material Description Geology s 50 100 150 200 (=
TOPSOIL. Topsoil : R
Clayey SILT; red/orange streaked brown. Engineered Fill
1 Hard; moist; medium plasticity. :
0.5 : i
7] 0.5m: with trace fine sand inclusions O L 191796 @
1 B
4 2
5
J 8
@ ool
: s — 1947112 (1.7)}2
Clayey SILT; light grey streaked orange. South Auckland | oo '
Very stiff, moist; medium plasticity; insensitive. Volcanic Field | g
el
o
1.5m: becoming hard . 223+ T
.— 223+ -+
2.5 ] L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate
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X . Lot18
o Hand Auger Borehole Log Test ID:
A )y Project ID:  J00113
engineers s scientists Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: ZS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By:  Site plan/map Vane ID: 835
=] . .
-~ 5 In-situ Testing —_
g ° Dynamic Cone Penetrometer (blows / 50mm) Test Values g_
=| = 5 A SN BN g
a % ® Shear Vane, Su (kPa) peak/ re_rr_mlulded a
[ ~ . i e (sensitivity) Q
[=) G} Material Description Geology = 50 100 150 200 a
TOPSOIL. Topsoil : R
Clayey SILT; light grey streaked pink/red. Engineered Fill
Hard; moist; medium plasticity.
° 223+ -+
0.7m: becoming brown/orange mottled brown; with minor 3
fine sand g
Clayey SILT, with trace sand; orange streaked brown. South Auckland @ : °
Hard; moist; sand, fine; medium plasticity. Volcanic Field | 2 *— 223+ L
] :
£
c
3
o
1.4m: becoming orange streaked light brown :
® 223+ -+
.— 223+ -+
2.5 | L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ _ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate
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Hand Auger Borehole Log

Method: 50mm Hand Auger

Lot 20
J00113

Test ID:
Project ID:

Sheet: 1 of 1

Cli

ent:

Project:

Location:
Test Site:

DFH JOINT VENTURE LIMITED
Geotechnical Investigation for Subdivision
Stage 17

Refer to site plan

Coordinates:
System:
Elevation:
Located By:

NZTM
Ground

Site plan/map

Test Date: 13/05/2025
Logged By: ZS
Checked By: ZS

Vane ID: 835
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Clayey SILT, with trace sand; orange.
Hard; moist; sand, fine; medium plasticity.

1.4m: becoming light brown; with trace manganese oxide
and some fine to medium sand inclusions

Engineered Fill

Groundwater Not Encountered

100 150 200

215/67 (3.2)F

223+ -+

-1.0

TS uTP -+

uTP -+

-2.0

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate
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Project ID:  J00113

IA I) I-: Hand Auger Borehole Log Testi;: Lot 22

engineer 3 Method: 50mm Hand Auger Sheet: 10of 1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: ZS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By: Site plan/map Vane ID: 835
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Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ Standing water level
O Vane residual <} Groundwater inflow
¢ VaneUTP > Groundwater outflow

UTP = Unable to Penetrate
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Lot 24

Hand Auger Borehole Log Test ID:
Project ID:  J00113
Method: 50mm Hand Auger Sheet: 10f1
Client: DFH JOINT VENTURE LIMITED Coordinates: Test Date: 13/05/2025
Project:  Geotechnical Investigation for Subdivision System: NZTM Logged By: ZS
Location: Stage 17 Elevation: Ground Checked By: ZS
Test Site: Refer to site plan Located By: Site plan/map Vane ID: 835
— §’ In-situ Testing -
é © Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= = 5 2 4 6 8 =
‘§ § © Shear Vane, Su (kPa) pea(l;ér::irt?\zgll;ied §
a o Material Description Geology S 50 100 150 200 [}
TOPSOIL. Topsoil : R
Clayey SILT; orange and light grey mottled light brown. Engineered Fill :
Hard; moist; medium plasticity. Pl . 223+ -
3
2 N :
0.8m: with minor fine to coarse sand and trace fine gravel g
inclusions 3 HE :
w H :
k] : : H L2
1.0m: becoming very stiff é 1757112 (18)r <
1.1m: becoming light brown streaked light grey g
- :
o I :
O 182/86 (2.1}
2.0m: becoming hard
.— 223+ -+
2.5 L

Hole Depth: 2.00m

Termination: Reached target depth

Remarks:

Materials described in general accordance with
NZGS Field Description of Soil and Rock (2005)
. No correlation is implied between shear vane
and DCP values.

@ Vane peak ¥ Standing water level
O Vane residual <} Groundwater inflow
& Vane UTP [>- Groundwater outflow

UTP = Unable to Penetrate
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29/09/21 - Stage 6 begins

Wednesday, 29 September 2021 3:40 PM

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:|29/09/21 - 9:30am

Author:| KM

Plant Operating:

Weather:

Site Observations and Instructions:

- Visited site to discuss Stage 6 earthworks with Trevor and Simon (new foreman for Dines).
Items discussed were:

o Nominal toe keys required at toe of proposed fills. 1m depth minimum into very stiff
soils.

o Nominal underfill drains will be required, must keep 2m of fill cover wherever possible.
Some drains will likely need to be trenched in 0.5m. Drains will outlet over the top of the
toe keys into the gullies.

o Counterfort drains: 4x required below proposed retaining wall. Will discuss flush point
with Chris. Dines may have to bench the slope to get the drains in as the slopes are very
steep.

o Retaining walls will be constructed by Dines as part of the civil works. Drain outlets will
be directed to the public reticulation network.
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06/10/21 - Site Walkover

Wednesday, 6 October 2021 2:25 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time: | 06/10/21 - 11:00am

Author:| RG

Plant Operating:

Weather: | Sunny

Site Observations and Instructions:

Attended site for a site walkover/ handover from KM to RG. Observed the beginning of works
(forming of drainage) within Stage 6. The beginning site strip was occurring within stiff to very stiff
natural Ash soils. -
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11/10/21

Monday, 11 October 2021 2:45 PM

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:| 11/10/21 - 12:15pm

Author:| KM

Plant Operating:

Weather:

Site Observations and Instructions:

Observed excavation of toe key at least 1m below original ground level as per purple outline on the
annotated plan below. Advised contractor to bench the sides and then fill compaction with clay can
commence. Also advised that the underfill drains be installed as per our detail and should not extend
beyond the lower retaining wall.
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30/11/21

Tuesday, 30 November 2021 1:09 PM

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:|30/11/21 - 10am

Author:| KM

Plant Operating:

Weather:

Site Observations and Instructions:
Earthworks continuing in Stage 6.

Counterfort drains in are mostly complete, the final drain is still being constructed - loose materials
have been undercut, benched out and clay fill placed. Drain depth to digger reach.
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05/11/21

Friday, 5 November 2021 3:45 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:| 05/11/21 - 1pm

Author:| RG

Plant Operating: | Digger

Weather: | Overcast

Site Observations and Instructions:

Observed excavation of toe key at least 1m below original ground level as per purple outline on the
annotated plan below.
e Base of the toes key returned shear vanes of greater than 217kPa, with the vane blade unable
to penetrate the soil in some instances.
¢ Discussed with contractor that they would bench the sides and then fill compaction with clay
can commence.
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08/11/21

Monday, 8 November 2021 8:51 p.m.

Site Inspection Record

Project # & Name:

JO0113 - Hitchen Block

Date & Time:

08/11/21 - 10am

Author:

RG

Plant Operating:

Digger

Weather:

Overcast

Site Observations and Instructions:

Observed excavation of toe key at least 1m below original ground level as per red and blue outline
on the annotated plan below.
e Base of the red circled toe key returned shear vanes of greater than 217kPa, with the vane
blade unable to penetrate the soil in several instances.
e Base of the blue circled toe key was into tuff and the shear vane blade was unable to

penetrate.

¢ Discussed with contractor that they would bench the sides and then fill compaction with clay
can commence. Drain outlet to be placed once filling completed.
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09/11/21

Wednesday, 10 November 2021 4:34 p.m.

Site Inspection Record

Project # & Name:

JO0113 - Hitchen Block

Date & Time:

08/11/21 - 10am

Author:

RG

Plant Operating:

Digger

Weather:

Sun

Site Observations and Instructions:

Observed toe key circled in red on the below site plan:
¢ Toe key was around 3m deep, founding on stiff to very stiff natural clays.
e Some water seepage from the creek was noted within the base of the toe key, this was
scraped off by the digger and then capped with compacted clay. We will return tomorrow to

check the fill.

Also observed the underfill drains circled in black below:
¢ Drains consisted of cloth wrapping around 160mm heavy duty novocoil, covered by hardfill
and were in the positions indicated on the below plan.
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10/11/21

Wednesday, 10 November 2021 4:45 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:| 10/11/21 - 8:30am

Author:| RG

Plant Operating: | Digger

Weather: | Sun

Site Observations and Instructions:

Attended site to observe the first lift of fill placed within the toe key circled red on the below site
plan.

¢ Fill consisted of hard, highly plastic clays.
e A 1m deep hand auger was drilled and found no wet or saturated soils. Satisfactory to
continue placing fills.
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11/11/21

Thursday, 11 November 2021 3:29 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:| 11/11/21 - 8:30AM

Author:| RG

Plant Operating: | Diggers and Moxys

Weather: | Sun

Site Observations and Instructions:

Attended site to observe to underfill drains (circled red) and counterfort drain locations (circled
blue).

e Underfill drains were located within the low points of the slope and consisted of 160mm heavy
duty novocoil, covered with 20/7 fill and wrapped with bidim cloth.

e The drains will be continued further up the slope once filling near the toe of the slope has
been completed.

¢ The location of the counterfort drains had been pegged out. The counterfort on the west end
is to be moved around 1m to the east to be located within a natural low point in the slope.

e From the top of the slope, these were set around 1.5m away from the approximate retaining
wall location.

e Each counterfort was spaced by 15m.

e Contractor brining in scoria backfill today, drain construction to start next week.
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19/11/21 -

AM

Friday, 19 November 2021 5:08 p.m.

Site Inspection Record

Project # & Name:

JO0113 - Hitchen Block

Date & Time:

19/11/21 - 8:30AM

Author:

RG

Plant Operating:

Digger and moxies

Weather:

Sun

Site Observations and Instructions:

Attended site with KM to observe the construction of the first counterfort drain, circled red below.

e A 160mm heavy duty novocoil drain had been placed at the base of the trench and backfilled
already with scoria.

e Contractor advised that trench was 6m deep and the base of the trench has been as-built.

e Construction of the eastern most drain to begin today, will return later to observe.
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19/11/21 - PM

Friday, 19 November 2021 5:55 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time:| 19/11/21 - 2PM

Author:| RG

Plant Operating: | Digger, moxies, dump truck, padfoot

Weather: | Sun

Site Observations and Instructions:
Attended site to observe construction of counterfort drain circled red below.

e Drain was constructed to approximately halfway up the slope and was 6m deep, in accordance
with our design.

¢ Contacted by contractor around 1.5 hrs later to say the drain had collapsed. This is to be

YMor]_day morning.
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22/11/21

Wednesday, 24 November 2021 9:03 a.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time: | 22/11/21 - 10:30AM

Author:| RG

Plant Operating:

Weather:| Light rain/sun

Site Observations and Instructions:

Attended site with KM to observe the collapsed drain excavation (circled red below) and discuss with
contractor the next steps.

A block of material has failed along a plane on the eastern wall of the excavations. Decided that:

¢ Collapsed excavation to be cleared (inspected by us) and then backfilled and compacted (too
dangerous for compaction testing).
e Re-excavate drain approx. 1m to the west in sections using trench shields.
o If space allows batter out the edges.
CAN to follow.

Also observed construction of underfill drains and discussed with contractor where the drains are to
extend up to (approx. pink pegs in final image below).

Inspections Page 42




Inspections Page 43



Inspections Page 44



13/01/22 PM

Monday, 17 January 2022 5:39 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time: | 13/01/22

Author:| RG

Plant Operating: | Digger, water truck

Weather: | Sun

Site Observations and Instructions:

Attended site with KM to observe the placement of the geogrid within the Meadows shear key and
flushing of the 4x counterfort drains circled below.

Grid was not yet ready to be placed.

Observed flushing of 1 x drain (circled red below) - remaining drains to be flushed tomorrow
following pre-soaking.
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14/01/22

Monday, 17 January 2022 8:35 p.m.

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block

Date & Time: | 14/01/22 - 2PM

Author:| RG

Plant Operating: | Digger

Weather: | Sun

Site Observations and Instructions:

Attended site with CE and KM to observe the shear key within the meadows (circled pink) area, trial
pits (approx locations circled yellow)within the future batter locations and future Stage 5 counterfort
drain locations. Also completed flushing of remaining 3 x counterfort within Stage 6 (not circled red
below).

Observed hardfill placed within the shear key to half height.

Trial pits within the batter area showed tuff at around 1.5m to 2m depth below the current surface
levels. Discussed with Simon (Dines) that this is the layer which the batters should be founded.
Walked over the counterfort drain alignments. All drains were spaced at approximately 15m
spacings.

Stage 6 counterforts all flushed, with clear water observed coming out of the outlet.
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15/02/22

Tuesday, 15 February 2022

3:46 pm

Site Inspection Record

e
Project # & Name: | J00113 - Hitchen Block
Date & Time: | 15/02/22 - 1:30PM
Author: | AT
Plant Operating:
Weather:| Sun
Site Observations and Instructions:
Attended site to inspect pond muck out (Circled red below).
- Base of pond consisted of natural, inorganic material.
- Shear strengths greater than 100 kPa
- Satisfactory to place fill
- Minor vegetation was noted on pond batters. Recommended to remove prior to fill.
Visual Inspection of meadows shear key construction. Hardfill at final height (observed being rolled).
Drainage to be placed tomorrow.
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16/02/22

Wednesday, 16 February 2022 3:59 pm

Site Inspection Record

Project # & Name: | J00113 - Hitchen Block
Date & Time:| 16/02/22 - 11AM
Author: | AT

Plant Operating:
Weather:| Sun

Site Observations and Instructions:
Attended site with KM to inspect stage 17 shear key progress and counterfort drains 1-7 mark outs.
Inspected shear key collector drain (shown in images below). Drain is compliant with drainage detail.

Spoke to contractor about achieving full coverage of drains by either overlaying an additional lift of
aggregate or trenching into the existing level.

Inspected Counterfort drain mark outs. Compliant with 15m spacing detail. CFD5 course change
detail marked out.
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DDE

DEVELOPMENT
& ENGINEERING

Site Inspection Record

Date:

16/03/2022

Time:

10AM

LDE Project Ref:

J00113

Inspected by:

Alex Tanner

Project Address:

Hitchen Block Stage 2, Pokeno

Site Hazard Form
Completed:

Yes X No[]

Weather

Sun

Inspection Notes:

Attended site to observe beginning of meadows shear key underfill drain trenching. Observed stripping of topsoil for

Counterfort Drain 01. Drainage aggregate stockpiled near Counterfort Drains is SAP50.

Recommendations to Contractor:

NA

Site Photos:

Engineering Consultancy Services




Project Reference: J00113

Document ID: 131180
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DDE

DEVELOPMENT Site Inspection Record

& ENGINEERING

Date: 17/03/2022 Time: 1PM

LDE Project Ref: J00113 Inspected by: Alex Tanner
Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes No[T Weather Sun
Completed:

Inspection Notes:

Attended site to observe underfill drain excavations in stage 17.
- Drainage trenches have been excavated in accordance with the design discussed on 15/03/22.

- Connection points along rear shear key collector drain have been exposed.

Recommendations to Contractor:

N/A

Site Photos:

Engineering Consultancy Services



Project Reference: J00113

Document ID: 135088

Engineering Consultancy Services
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DDE

DEVELOPMENT
& ENGINEERING

Site Inspection Record

Date: 18/03/2022

Time:

1PM

LDE Project Ref: J00113

Inspected by:

Alex Tanner, Kyle Meffan, Chris
Edwards

Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes X No[l
Completed:

Weather

Overcast

Inspection Notes:

Attended site with KM and CE for a site walkover.

- Observed construction of underfill drainage installation in stage 17 meadows.

- Observed collector drain outlet point from stage 17.

- Observed outlet drains on REB walls.

- Observed rain garden geotextile materials.

Recommendations to Contractor:

N/A

Site Photos:

Engineering Consultancy Services




Project Reference: J00113

Document ID: 141109
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Project Reference: J00113

Document ID: 141109
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DDE

DEVELOPMENT Site Inspection Record

& ENGINEERING

Date: 1/04/2022 Time: 11AM

LDE Project Ref: J00113 Inspected by: Alex Tanner
Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes No[T Weather Sun
Completed:

Inspection Notes:

Attended site to observe installation of underfill drains within stage 17.
- Upper bench underfill drain has been installed and backfilled.

- Lower bench underfill drain trench has been excavated and Geocloth has been laid along its extent.

Recommendations to Contractor:

N/A.

Site Photos:

Engineering Consultancy Services




Project Reference: J00113

Document ID: 156434

DEVELOPMENT Engineering Consultancy Services
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DDE

| DEVELOPMENT Site Inspection Record

Date: 20/04/2022 Time: 11AM

LDE Project Ref: J00113 Inspected by: Alex Tanner

Project Address: Hitchen Block Stage 2, Pokeno

gic:fnﬂ?eztaerdd: Form Yes X No[J Weather Overcast / Showers

Inspection Notes:

Attended site to observe construction of counterfort drains.

- Contractor advised that trench collapse was occurring once the trench reached 6 metres below existing ground
level.

- Single 160mm nova coil placed in base of trench, backfilled with SAP50, compliant with design.

- Observed Stage 17 Meadows shear key completion. Underfill drainage has been backfilled and connected into
collector drains.

Recommendations to Contractor:

Counterfort trench progress to be inspected frequently. Contractor advised that alternate excavation methodology (ie
benching) may be required to address trench collapse issues.

Site Photos:
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| DEVELOPMENT Site Inspection Record

Date: 21/04/2022 Time: 1PM

LDE Project Ref: J00113 Inspected by: Alex Tanner

Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes X No[T BC Drawings on Yes X No[l
Completed: site and sighted:

Inspection Notes:

Attended site to observe construction of counterfort drains highlighted in plan below. Additionally observed two areas of
weaving along Road 30 with Ali (Dines).

Counterfort drains appear compliant with design.

Two areas of weaving/soft material were observed between chainage 120-140, and 250-270. Test pits revealed
very stiff, natural material at a depth of approximately 0.3m below current ground level. CAN to follow regarding
remediation recommendations.

Recommendations to Contractor:

Counterforts to be inspected regularly until completed. CAN to follow regarding road subgrade.
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Project Reference: J00113

Document ID: 167029
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Document ID: 167029
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Date: 26/04/2022 Time: 12PM

LDE Project Ref: J00113 Inspected by: Alex Tanner

Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes X No[T BC Drawings on Yes X No[l
Completed: site and sighted:

Inspection Notes:

Attended site to observe construction of counterfort drains. Construction appears to be compliant with design.

Recommendations to Contractor:

N/A.

Site Photos:
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Date: 28/04/2022 Time: 12PM

LDE Project Ref: J00113 Inspected by: Alex Tanner

Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes X No[T BC Drawings on Yes X No[l
Completed: site and sighted:

Inspection Notes:

Attended site to observe continuation of counterfort drain installation.
- Contractor advised that excavations were going well with no trench stability issues on the current trench.
- Contractor advised that additional scoria required for backfill is expected to be delivered to site in 5-7 days time.

- Observed topsoil being spread across stage 17 meadows.

Recommendations to Contractor:

N/A. Counterforts to be inspected once additional scoria is delivered.

Site Photos:
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[5) BEVELOPMENT Site Inspection Record
Date: 10/05/2022 Time: 11AM
LDE Project Ref: J00113 Inspected by: Alex Tanner
Project Address: Hitchen Block Stage 2, Pokeno
gic:fnﬂf‘eztaerdd: Form Yes X No[J Weather Overcast / Showers

Inspection Notes:

Attended site to observe pond muck out highlighted in annotation below. Additionally observed construction of
counterfort drains.

- Pond base comprised very stiff, inorganic, natural material, with the shear vane unable to penetrate across the
base.

- Minor vegetation was observed on north-western batter.

- Counterforts 4 & 5 Intersection point observed.

Recommendations to Contractor:

Recommended to Contractor (Ali) to trim off vegetation on north-western batter. Otherwise, pond satisfactory for backfill.
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Project Reference: J00113

Document ID: 175366

Site Photos:
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Site Inspection Record

Completed:

site and sighted:

Date: 23/05/2022 Time: 1PM

LDE Project Ref: J00113 Inspected by: Alex Tanner

Project Address: Hitchen Block Stage 2, Pokeno

Site Hazard Form Yes X No[T BC Drawings on Yes X No[l

Inspection Notes:

Attended site with Kyle Meffan for a walkover to observe current state of works.

- Counterfort Drains 2-5 completed, counterfort drain 1 yet to be fully excavated.

- Observed topsoil spread over meadows area.

Site Photos:
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& ENGINEERING

Date: 16/11/2022 Time: 2PM
LDE Project Ref: J00113 Inspected by: Alex Tanner
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:
Attended site to observe the counterfort drain installation within Lot 951 as highlighted in the site plan below.

- Counterfort drain was excavated to approximately chainage 35 (edge of lower house platform) with a
maximum depth of 6 meters below cleared ground level.

- Discussed construction methodology with Dines and Kyle Meffan.

- Additionally inspected further sections of WWN1. Subgrade was very stiff, natural materials.

- Backfill of counterfort trench comprised SAP 50 Scoria.

Recommendations to Contractor:

Recommended that contractor should cut building platform and temporary batters first before continuing counterfort
trenching to achieve the maximum counterfort depth beneath the building platform. Counterfort trench completed
thus far in accordance with our design.

1005
“eunterfort Drains

e |Buiiding Restriction Line |

e lExtem of counterfort drains |
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Site Inspection Record

Date:

28/11/2022

Time:

9AM

LDE Project Ref:

J00113

Inspected by:

Alex Tanner, Kyle Meffan

Project:

J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:

Attended site with Kyle Meffan for a walkover, details are as follows:

- REB 1 appears to have new vegetation growth within the face of the slope. Contractor advised that the face
will be hydroseeded during the next fine weather window. They are aiming for today or tomorrow.

- Inspected the existing slip behind Lot 945. No additional movement appears to have happened since this
was originally observed and assessed in September 2022. Groundwater was noted to be seeping from
several points within the exposed transition materials.

- Contractor awaiting fine weather window to continue work on cutting the building platform within Lot 951.

- Inspected backfill along WWN1, which returned shear vanes in excess of 150kPa.

- Observed set out of 3x counterfort drains below Lot 925 with set out in accordance with our
recommendations. Contractor advised a maximum distance between these drains of 7.5m applies at the
upslope extent of the drains.
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!:v)oﬁ Site Inspection Record

& ENGINEERING

Date: 6/12/2022 Time: 8AM
LDE Project Ref: J00113 Inspected by: Alex Tanner
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:

Attended site to inspect the construction progression of the counterfort drain shown in the diagram below.
Contractor additionally provided photos of section of counterfort drain not yet excavated during the time of our
inspection. Additionally inspected the drainage line highlighted on the site plan below.

- Counterfort inspected appear in accordance with our design detail.

- Drainage line inspected comprised hard, inorganic, natural materials, with the shear vane unable to
penetrate along the base of the trench.

- Contractor advised that counterfort flushing will be completed once roading construction begins to allow for
easy access for a water cart.

Recommendations to Contractor:
Counterfort construction in accordance with our design. Drainage line subgrade suitable for pipe placement.
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DE Site Inspection Record

Date: 7/12/2022 Time: 4pm
LDE Project Ref: J00113 Inspected by: Chris Edwards
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:

Attended site, details are as follows:

- REB 1 has been hydroseeded again. There has been some slumping beneath the matting again (but is
minor visually).

- The side check dams appear ok, but there is erosion occurring along the edge of the matting where the
water is getting beneath the matt. Need to fix this and plan out the sides in due course.

- Counterfort drains appear to be being installed. See photos.
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!:v)oﬁ Site Inspection Record

& ENGINEERING

Date: 8/12/2022 Time: 10AM
LDE Project Ref: J00113 Inspected by: Alex Tanner
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:
Attended site to inspect several items as listed below:

Counterfort Drain within Lot 926:

- Inspected current excavation progression for counterfort drain. Depth of drain was approximately 6 metres
below cleared ground level. Contractor advised that the side walls of the trench were stiff, with no instability
/ failures during excavation progress. Drain appears in accordance with our design.

Drainage Line Subgrade and backfill:

- Inspected drainage line surrounding WWA4. Subgrade within trench comprised very stiff, inorganic, natural
materials. Backfill of other section of lines appeared very stiff to hard, with measured shear vanes in excess
of 150kPa.

Existing Slip behind Lot 945:

- Slip behind Lot 945 appears to remain unchanged since our last inspection (28/11/22). Recommended to
contractor to monitor the face for movement. Recommended to hold meeting between LDE and Dines to
confirm remediation methodology during earthworks season.

REB1 Inspection

- Observed topsoil slumping beneath matting at base of REB. Inspection beneath matting revealed an area
(roughly 2x2m in size) where recently placed topsoil has slipped, exposing the geogrid and fill behind.
Recommended to contractor to bury long edge of check dam matting into the slope to prevent overland
flows from eroding beneath the matting. Recommended to remediate topsoil slumping and re-hydroseed
during the next fine weather window.
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f Rﬁ Site Inspection Record

"s ENGINEERING

Date: 13/12/2022 Time: 11AM
LDE Project Ref: J00113 Inspected by: Alex Tanner
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:

Attended site to observe the continuation of the counterfort excavation as highlighted in the site plan below.
Additionally inspected a section of Wastewater line 22 with Stage 18.

- Counterfort excavation was approximately 6 metres in depth, and was founded in natural materials.
Drainage coil and backfill material in accordance with our design.

- Drainage line inspected was founded in very stiff, inorganic, natural materials with measured shear vanes in
excess of 100kPa.

Recommendations to Contractor:

Counterfort in accordance with design. Drainage subgrade satisfactory for pipe placement.
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wRE Site Inspection Record

& ENGINEERING

Date: 16/01/2023 Time: 10AM
LDE Project Ref: J00113 Inspected by: Alex Tanner
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:
Attended site for a walkover with Kyle Meffan.

Observed that contractor has completed Counterfort Drain 8. Contractor to provide photos for us to review.
Observed that permanent outlets have not yet been formed for the counterfort drains, not solid pipes
installed at the outlet position. Contractor advised these will be completed nearer to completion of the stage.
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s ENGINEERING

Date: 13/06/2023 Time: 10.30am
LDE Project Ref: J00113 Inspected by: Alan Huang
Project: J00113 - Hitchen Block Stage 2, Pokeno

Weather: fine

Contactor: Dines

Inspection Notes:

Inspected 7 counterfort drains flushing at above site (refer to plan below).
¢ All counterfort drains function properly as per design. Water outlet observed at the end of the drains.
e Checked underfill drain at the toe of REB1, contractor exposed the outlets and cleared debris
e Checked underfill drain in lots 949 and 950, contractor exposed the outlets and placed boulders at the
outlet.

MICHAEL STEF
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Date: 24/10/2024 Time: 10am

LDE Project Ref: J00113 Inspected by: Alan Huang
Project: J00113 - Hitchen Block Stage 2, Pokeno

Weather: fine

Contactor: Dines

Inspection Notes:

Visited site to inspect subgrade prior to fill placement and topsoil placement.
e Area highlighted in pink:

o Ground revealed engineered fill. Contractor noted this area is near finished level and will be ready
for topsoil placement once the minor trimming is completed. We consider the ground conditions are
suitable for topsoil placement.

e Area highlighted in yellow:

o Contractor has placed clay fill prior to our stripped subgrade inspection.

o Several shallow hand augers were conducted, the ground revealed 400-500mm of clay fill and
competent natural ground is found below.

o Shear vane readings within the natural ground were in excess of 100kPa.

o We consider the clay fill is suitable to remain. Recommended the contractor to contact us prior to
bulk filling.
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IA I) I; Site Inspection Record

engineers e scientists

Date: 6/11/2024 Time:

LDE Project Ref: J00113 Inspected by: Alan Huang
Project: J00113 - Hitchen Block Stage 2, Pokeno

Weather: fine

Contactor: Dines

Inspection Notes:

Visited site as requested by Cole (Dines) to inspect finished subgrade ground conditions and discuss about future
work areas (circled in red on below plan).
e Finished subgrade

o Ground revealed engineered fill. Shear vane readings were mostly in excess of 200+kPa or UTP.
Contractor noted they are planning to place minor fill to shape and extend the batter. We
understand it will be less than 600mm high and consider the ground is suitable to place fill upon.

e Proposed earthwork areas (circled in red on below plan)

o Contractor noted they have excess fill and propose to lose the fill in these areas.

o The site profile is steep (greater than 1v in 4h), we requested the contractor to provide the proposed
long section of the area for our stability check.

o Update 8 Nov 24: Contractor noted they do not plan to open up the area at this stage. The only
filling involved will be within the area circled in blue. This is to make the ground level with the
adjacent area. The fill depth is no more than 300mm. We consider this area is appropriate to place
fill upon.
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Proposed earthwork areas:

Area 1 — up to 300mm of fill proposed to be placed in this corner, we consider is it appropriate.

Area 2 — contractor put the work on hold.
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Date: 12/11/2024 Time: 1pm
LDE Project Ref: J00113 Inspected by: Kyle Meffan
Project: J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:

- Inspected fills being placed in the lower portions of Stage 18 where a permanent bund in being formed.

- Fill compaction and contractors operations appear suitable. Contractor advised that fills have been benched
in and some of the batter will be trimmed back to final proposed grade.

- Requested compaction control testing be completed on the existing surface and also on the finished bund
once formed.
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Date: 31/01/2025 Time: 10:20AM

LDE Project Ref: J00113 Inspected by: Marina Houston
Project: J00113 - Hitchen Block Stage 2, Pokeno

Weather: Fine, sunny

Contractor: Dines / ICB

Inspection Notes:

Visited the site at the request of the contractor to inspect two sets of pipe bridging pile holes (approx. locations
marked up in green and red in inset below).

Our observations follow:

The spoil observed and ground within the pile holes confirmed the presence of natural volcanic ash and
weathered tuff deposits. The ground comprised of hard brown/orange and grey clayey silts and sandy silts
with traces of gravel consistent with ash to approximately 1.5m to 2.0m depth and transitioned to sandy silt
with trace fine gravel consistent with tuff deposits to the end of the hole. The contractor advised that during
drilling, the ground generally became harder at approx. 1.5m depth, continuing to the bottom of the holes
and this was confirmed with spoil observed from the base of pile hole ‘P4(L)". The shear vane was unable to
penetrate the base of sides of the holes (UTP).

Pile holes were drilled using a 450mm auger and pile holes were approx. 500mm dia.

The P3 pile holes were between 2.1m and 2.2m depth with a centre to centre span of approx. 1.6m

The P4(L) pile hole was measured at 3.4m depth.

Due to machinery break down, P4(R) was partially drilled to approx. 1m depth. Centre to centre span was
approx. 1.6m

Contractor requested inspection for the remaining pile holes on other side of gully on Monday.

Recommendation to contractor:

Ground conditions are satisfactory.
Advised contractor (ICB) to send photo of pile hole P3(R) confirming depth when drilled is completed. Photo
received on 31/01/25 confirming dimensions.
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Photos below received from contractor confirming pile hole depth and dimensions (31/01/2025):

236 @ s 4y

q
®
-

LLDI



DL
o
- -

engineers e scientists

Date:

03/02/2025 Time: 10:00AM

LDE Project Ref:

J00113 Inspected by: Marina Houston

Project: J00113 - Hitchen Block Stage 2, Pokeno
Weather: Fine
Contractor: Dines / ICB

Inspection Notes:

Visited the site at the request of Dines to inspect ground conditions in pipe bridging pile holes (approx. locations
marked up in blue and yellow in inset below).

Our observations follow:

¢ Only P1 (blue) pile holes were inspected.

e The ground within the pile holes confirmed the presence of natural volcanic ash and weathered tuff
deposits. The ground comprised of 200mm to 300mm topsoil overlying hard brown/orange clay clayey silts
consistent with ash to approx. 1.5m depth and this was underlain by brown/grey sandy silts with traces of
fine gravel fragments consistent with weathered tuff deposits. The shear vane was unable to penetrate the
sides and base of the holes (UTP).

Pile holes were drilled using a 450mm auger and pile holes were approx. 500mm dia.

The pile holes were between 3.6 and 3.7m deep with a centre to centre span of approx. 1.6m.

Minor spoil was seen at the base of the holes. Contractor advised to remove spoil prior to pouring concrete.
On site, Al (structural engineer) advised P2 (yellow) piles to be drilled at least another 2m depth, currently

approx. 2m depth. Zeph (Dines) confirmed that these pile holes would be drilled an additional 3m depth and
inspection required at 12:30PM.

Recommendations to contractor:
e Ground conditions are satisfactory, providing spoil is removed from base of holes.
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Date:

03/02/2025 Time: 12:30PM

LDE Project Ref:

J00113 Inspected by: Marina Houston

Project: J00113 - Hitchen Block Stage 2, Pokeno
Weather: Overcast
Contactor: Dines / ICB

Inspection Notes:

Visited the site at the request of Dines to inspect ground conditions in pipe bridging pile holes (approx. locations
marked in yellow in inset below).

Our observations follow:

e Only P2 pile holes were inspected.

e The ground within the pile holes and observations of spoil confirmed the presence of natural volcanic ash
and weathered tuff deposits. The ground comprised of 200mm to 300mm topsoil overlying hard
brown/orange clay clayey silts consistent with ash to approx. 1.5m depth and this was underlain by
grey/brown sandy silts with traces of fine gravel fragments consistent with weathered tuff deposits. The
shear vane was unable to penetrate the sides and base of the holes (UTP).

o Pile holes were drilled using a 450mm auger and pile holes were approx. 500mm dia.

e The pile holes were between 5.1 and 5.4m deep with a centre to centre span of approx. 1.6m.

¢ Minor water had pooled at the base of the holes. Contractor advised to pump out prior to pouring concrete.

Recommendations to contractor:
e Ground conditions are satisfactory.
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Kyle Meffan

From: Kyle Meffan

Sent: Tuesday, 27 May 2025 11:51 am

To: Russell Parkinson; Zeph Patterson

Subject: Stages 18 and 19 - outstanding GCR items

Attachments: Page 105 from J00113-GEO-Assessment Report-Stage 6 Earthworks {2} Stage 18

Civils-260663 (ID 260663).pdf

Hi Russell and Zeph,

We attended site last week to walk over Stages 18 and 19 and have the following items to discuss with you across
these stages. Please let us know your comments once you have reviewed.

Stockpiles:

There are various stockpiles present in Stage 19 and we will just need to sight the area once those are removed in
due course.

Drain outlets:

There should be some underfill drain outlets in Stage 18, however, we could not site these (approximately as per the
attached plan; dashed blue lines). We also observed the counterfort drain outlets which look in good condition. We
recommend the following, for discussion with you:

- Can you please check your as-built records to see if there are as-builts for the drains shown on the attached
plan? We have only sighted the outlets for the counterfort drains.

- Underfill drain outlets should be exposed so we can site these and confirm they are suitable prior to
geotechnical sign-off.

- We also recommend some large rocks be placed below the outlets to the counterfort drains to avoid any scour
that may develop here (similar to what was done in Stage 17). An example of where these would go is
outlined in red below - just below the pipe outlet.



Slope gradients:

Below the topsoil bund in Stage 18 there is a vertical face of soil that looks to be held up with a silt fence currently (just
below the red line shown below, near the farm fence). This should be trimmed back to the design gradient if possible
to avoid long-term failure?

There is also a
section of
slope above
this which
appears to be
steeper than
1(v) in 3(h) -
marked in
green below.
We will check
this as part of
our slope
stability
verification, but
just wanted to
double check
this was the
proposed
profile through
this area?
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engineers e scientists

Date:

24/07/2025 Time:

11am

LDE Project Ref:

J00113 Inspected by:

Alan Huang

Project:

J00113 - Hitchen Block Stage 2, Pokeno

Inspection Notes:

plan annotation.

All three cou

nterforts flushed.

Visited site with Kevin to inspect the counterfort flushing and identifying the subsoil drain outlets. Refer to below site
Three pits were conducted to expose the caps. Scoria was present below the cloth.

Riprap structures are required at the outlets for all counterfort drains and the subsoil within lot 4.
Contractor advised the silt fence installed will require environmental engineer approval prior to removal.
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Most southern subsoil outlet (lot 13 subsoil outlet): located behind the silt fence with riprap formed. The outlet is currently

sitting behind the silt fence. Kevin noted the outlet may need to be reformed once the silt fence is removed.




3 Pits opened up to locate the capping of the 3 counterfort drains.




Scoria present below the cloth
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Stage 18 & 19 drain outlets, provided by the contractor on 23/07/25:

LDE
®
- -



q
®
-

LLDI



3 }?é "'L 6 e




	Stage 18 & 19 As-Builts (ID 609277)
	Sheets and Views
	Layout1

	136701-18-AB200
	Sheets and Views
	Layout1


	136701-18-AB201
	Sheets and Views
	Layout1


	136701-18-AB200
	Sheets and Views
	Layout1


	136701-18-AB201
	Sheets and Views
	Layout1


	136701-18-AB202
	Sheets and Views
	Layout1


	136701-18-AB202
	Sheets and Views
	Layout1


	136701-18-AB200
	Sheets and Views
	Layout1


	136701-18-AB201
	Sheets and Views
	Layout1


	136701-18-AB202
	Sheets and Views
	Layout1


	136701-18-AB400 - Copy
	Sheets and Views
	Layout1


	136701-18-AB401 - Copy
	Sheets and Views
	Layout1



	Stage 18 Fill Testing (ID 607237)
	DRAFT 1009479.1227.0.0.rep1 (ID 637228)
	J00113-Analysis Output-Stage 18 GCR BHs-611793 (ID 611793)
	Report
	Lot 1
	Lot 10
	Lot 11
	Lot 13
	Lot 14
	Lot 16
	Lot 18
	Lot 20
	Lot 22
	Lot 24
	Lot 3
	Lot 5
	Lot 6
	Lot 8
	Lot 980
	Lot 981
	Lot 983


	J00113-Analysis Output-Stage 18 & 19 Site Records-637004 (ID 637004)
	J00113-14-Site Record-Pond Muck Out Inspection-175360.2 (ID 175360)
	J00113-14-Site Record-Site Walkover-183077.3 (ID 183077)
	J00113-14-Site Record-220919 Drainage Trench Subgrade Inspection-234475.12 (ID 234475)
	J00113-18-Site Record-20{2}09{2}2022-234809.2 (ID 234809)
	J00113-14-Site Record-220920 Drainage Trench Subgrade Inspection-236167.8 (ID 236167)
	J00113-14-Site Record-220921 Drainage Trench Subgrade Inspection-236176.6 (ID 236176)
	J00113-14-Site Record-220922 Drainage Trench Subgrade Inspection-236180.7 (ID 236180)
	J00113-14-Site Record-220923 Drainage Trench Subgrade Inspection-236194.7 (ID 236194)
	J00113-14-Site Record-220927 Drainage Trench and REB Wall Inspection-236590.6 (ID 236590)
	J00113-14-Site Record-220928 Drainage Trench Subgrade Inspection-237408.7 (ID 237408)
	J00113-14-Site Record-220929 Drainage Trench Subgrade Inspection-238295.6 (ID 238295)
	J00113-14-Site Record-220930 Drainage Trench Subgrade Inspection-238299.6 (ID 238299)
	J00113-14-Site Record-221010 Drainage Trench Subgrade Inspection-241592.10 (ID 241592)
	J00113-14-Site Record-221011 Drainage Trench Subgrade Inspection-242518.7 (ID 242518)
	J00113-14-Site Record-221012 Drainage Trench Subgrade Inspection-242971.5 (ID 242971)
	J00113-14-Site Record-221013 Drainage Trench Subgrade Inspection-243321.5 (ID 243321)
	J00113-14-Site Record-221014 REB Meeting and Drainage Line Inspection-245181.6 (ID 245181)
	J00113-14-Site Record-221017 Drainage Line Inspection-245537.4 (ID 245537)
	J00113-14-Site Record-221018 Drainage Line Inspection-245744.5 (ID 245744)
	J00113-14-Site Record-221019 Drainage Line Inspection-246358.3 (ID 246358)
	J00113-14-Site Record-221026 REB1 and Drainage Line Inspection-249553.6 (ID 249553)
	J00113-14-Site Record-221027 Retaining Wall 2 and Drainage Line Inspection-249672.7 (ID 249672)
	J00113-14-Site Record-221028 Retaining Wall 1 Inspection-249735.8 (ID 249735)
	J00113-14-Site Record-221031 Retaining Wall 1 and REB1 Inspection-250426.7 (ID 250426)
	J00113-14-Site Record-221104 Drainage Line Inspection-253215.7 (ID 253215)
	J00113-14-Site Record-221108 Drainage Lines and REB Inspection-254663.7 (ID 254663)
	J00113-14-Site Record-221110 Drainage Lines and REB Inspection-254693.7 (ID 254693)
	J00113-14-Site Record-221115 Drainage Line Inspection-256506.7 (ID 256506)
	J00113-14-Site Record-221116 Counterfort Inspection Lot 951-257681.6 (ID 257681)
	J00113-14-Site Record-221128 Site Walkover and Drainage Backfill Testing-262492.6 (ID 262492)
	J00113-14-Site Record-221206 Counterfort and Drainage Line Inspection-266572.9 (ID 266572)
	J00113-14-Site Record-221207 Chris Edwards REB1 Inspection-266524.6 (ID 266524)
	J00113-14-Site Record-221208 REB1, Counterforts, Drainage Line, Existing Slip Inspection-267521.6 (ID 267521)
	J00113-14-Site Record-221213 Counterfort and Drainage Line Inspection-269407.6 (ID 269407)
	J00113-Site Record-230109 Slip Remediation Inspection-272991 (ID 272991)
	J00113-Site Record-230116 Site Walkover-275271 (ID 275271)
	J00113-Site Record-230417 Manhole Retest-311717 (ID 311717)
	J00113-Site Record-230410 manhole fill testing-321634 (ID 321634)
	J00113-Site Record-230526-331209 (ID 331209)
	Hitchen Stage 17 Incomplete works summary
	Sheets and Views
	Layout1

	Sheets and Views
	Layout2

	Sheets and Views
	Layout1

	Sheets and Views
	Layout2

	Sheets and Views
	Layout1

	Sheets and Views
	Layout2

	136701-18-AB201
	Sheets and Views
	Layout2


	REB2 GEOGRID CROSS SECTIONS Rev A-Plan View
	Sheets and Views
	Plan View


	REB2 GEOGRID CROSS SECTIONS Rev A-Section B
	Sheets and Views
	Section B


	REB2 GEOGRID CROSS SECTIONS Rev A-Section C
	Sheets and Views
	Section C


	The Meadows Shearkey Hardfill and Grid Layer As Builts Rev A
	Sheets and Views
	Model


	REB2 GEOGRID CROSS SECTIONS Rev A-Section A
	Sheets and Views
	Section A


	136701-17-AB207
	Sheets and Views
	207


	136701-17-AB206
	Sheets and Views
	206


	136701-17-AB200
	Sheets and Views
	Layout1


	136701-17-AB201
	Sheets and Views
	Layout2


	136701-17-AB202
	Sheets and Views
	Layout1


	136701-17-AB203
	Sheets and Views
	Layout2


	136701-17-AB400
	Sheets and Views
	Sheet 1


	136701-17-AB401
	Sheets and Views
	Sheet 1


	136701-17-AB402
	Sheets and Views
	Sheet 1


	136701-17-AB403
	Sheets and Views
	Sheet 1



	IMG_20230601_134415
	IMG_20230526_115202.jpg
	IMG_20230526_115321.jpg
	IMG_20230526_115807.jpg
	IMG_20230526_115809.jpg
	IMG_20230526_121837.jpg
	IMG_20230526_122012.jpg
	IMG_20230526_122202.jpg
	IMG_20230526_122507.jpg
	IMG_20230526_122512.jpg
	IMG_20230526_123908.jpg
	IMG_20230526_123911.jpg
	IMG_20230526_132944.jpg
	IMG_20230526_132951.jpg
	IMG_20230526_132953.jpg
	IMG_20230526_133219.jpg
	IMG_20230526_133808.jpg
	IMG_20230526_133810.jpg
	IMG_20230526_133846.jpg
	IMG_20230526_133848.jpg
	IMG_20230526_134014.jpg
	IMG_20230526_134020.jpg
	IMG_20230526_134022.jpg
	IMG_20230526_134025.jpg

	J00113-Site Record-230613 counterfort drain flushing - Stage 17-336618 (ID 336618)
	J00113-Site Record-230613-337080 (ID 337080)
	J00113-Site Record-20241029 stg 18 fill-530132 (ID 530132)
	J00113-Site Record-241106 stage 18 subgrade-534455 (ID 534455)
	J00113-Site Record-Site Inspection Record-536184 (ID 536184)
	J00113-Site Record-25.01.31 - Pile inspection-561855 (ID 561855)
	J00113-Site Record-25.02.03 - Pile Inspection AM-562467 (ID 562467)
	J00113-Site Record-25.02.03 - Pile Inspection PM-562468 (ID 562468)
	J00113-Site Record-Site Inspection Record-614849 (ID 614849)
	J00113-Site Record-250723 stage 18 counterfort and subsoil-635157 (ID 635157)
	J00113-Site Record-250724 stage 18 counterfort and subsoil-636802 (ID 636802)
	J00113-Site Record-250724 stage 18 counterfort and subsoil-636802 (ID 636802)


