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EXECUTIVE SUMMARY 
Kiwi Property is proposing the subdivision and development of Stage 2 of the Drury Metropolitan Centre 
comprising a combination of commercial, community and accommodation activities with associated buildings and 
ancillary car parking, bulk earthworks, the construction and installation of reticulation networks, open spaces and 
ecological enhancements, stormwater management areas and roading infrastructure. 

Earthworks proposals indicate cuts of up to 8.5m in depth and fills of up to 7m above existing ground level are 
proposed to raise the eastern valley area. Total bulk earthworks volumes are shown as being approximately 
212,225m3 of cut and 195,873m3  of fill across a total area of 20.85Ha. 

Previous site investigations have been undertaken across the site comprising test pits, CPT’s, machine boreholes 
and hand augers. More recently further test pit investigations were also undertaken by CMW. 

Ground conditions encountered during the investigation comprise South Auckland Volcanic Field (SAVF) basalts 
and air fall deposits, overlying Tauranga Group alluvium at depth across central portions of the site. Within the 
low areas of the site including the central stream area, northern and eastern portions Tauranga Group alluvium is 
present. 

Specific assessments were made against the key geotechnical hazards for the site with outcomes as follows: 

 The liquefaction potential of the site is negligible; 

 Proposed slopes along the central stream area have been assessed as meeting requisite factors of safety; 

 Settlement assessments for both the proposed fill placement and future building development identified 
varying magnitudes of induced settlement. Ground improvement is recommended for building areas 
consisting of either pre-loading, or deep foundations for future buildings. 

 Earthworks should be able to be carried out with conventional plant and methodologies however the 
presence of allophanic soils requires consideration by the contractor due to the potential for rapid strength 
loss during earthworks operations. 

Development design recommendations are provided in the adjacent table. 

Based on our assessment of the development proposals, the site is considered suitable for the proposed 
development and the geotechnical hazards can be appropriately mitigated subject to following the geotechnical 
recommendations within this report. 

 

 

 

 

 

 

 

 

 

 
 

1 Ministry of Business, Innovation and Employment (2019) Acceptable Solutions and Verification Methods for NZ Building Code Clause B1 
Structure, B1/VM4, Amendment 19 

 

 

 

 

Engineering Design Recommendations  

Item Methodology  Value Comment 

Earthworks Operations NZS4431  Earthworks to be carried out in accordance with 
NZS4431, Auckland Council Code of Practice for 
Land Development and Subdivision and the 
Geotechnical Works Specification 

Subgrade CBR  5% to 6%  

2% to 4% 

in Fill 

in cut natural ground  

Subject to confirmation testing during 
construction. 

Building foundations B1/VM4 Geotechnical 
Ultimate 
Bearing 
Capacity 
300kPa  

 

Preliminary capacity available within natural cut / 
engineered fill areas. Requires confirmation at 
GCR stage and buildings subject the Specific 
Investigation and Design 

Expansive Soil Site Class AS2870 M (moderate) Anticipated characteristic surface movement of 
up to 40mm. Requires confirmation at GCR stage 

Strength reduction factors  B1/VM41 0.8 
 

0.5 

Load combinations involving earthquake 
overstrength  

All other load combinations 

Seismic Site Class(es) NZS1170  C  /  D Site class across the development varies between 
C and D with geology 
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1.0 INTRODUCTION 
CMW Geosciences (CMW) was engaged by Kiwi Property Group Holdings 2 Ltd C/O Woods to carry out a 
geotechnical review of a site located at Flanagan Road, Drury, which is being considered for the subdivision and 
development of Stage 2 of the Drury Metropolitan Centre comprising a combination of commercial, community 
and accommodation activities with associated buildings and ancillary car parking, bulk earthworks, the 
construction and installation of reticulation networks, open spaces and ecological enhancements, stormwater 
management areas and roading infrastructure. This Stage 2 subdivision and development is an extension of the 
wider Drury Metropolitan Centre approved in Stage 1 directly to the south of the project area, of which bulk 
earthworks has been carried out for Stage 1. 

This report is to support a resource consent application to the Environmental Protection Agency (EPA) as part of a 
fast track consenting process. 

This report is an addendum to the Aurecon Geotechnical Investigation Report prepared for the wider Drury 
Centre Subdivision, referenced 510611, Rev 5 dated 4 October 2022 (“Aurecon Geotechnical Report”) and as such 
relies on the ground information collected and geotechnical interpretation undertaken as part of this report. The 
report is included in Appendix J. 

The scope of work and associated terms and conditions of our engagement were detailed in our services proposal 
referenced P23-315 dated 10 November 2023. 

This report does not include an assessment of Road 2 North proposed along the western boundary. 

Additional activities included as part of this consent include: 

 A proposal to subdivide superlots 10 -22 formed as part of Drury Centre Stage 1 into 292 new residential lots. 
The geotechnical assessment of this proposal is included in Appendix I, referenced AKS2023-0072AT Rev 1 
dated 27 February 2025. 

 Stormwater management in the form of a new Wetland labelled 2-2 and a shared path from Flanagan Road 
into the development. A preliminary geotechnical assessment of this activity is included in Appendix H, 
referenced AKS2023-0072AQ Rev 1, dated 26 February 2025. 

2.0 SITE DETAILS 
The site comprises an area of approximately 53Ha made up of several contiguous lots and is located near 
Flanagan Road, Drury as shown on Figure 3.2. Details of the site are as follows: 

 The site is currently largely farm land, with several paddocks and existing buildings. Trees planted as 
sheltered belts are present along fence lines. 

 The general topography is that of low hill country, with the highest point situated near the southern 
boundary at RL30m, the site falls from the high point to the west, and north towards the Hingaia Stream at 
approximately RL5m and to the east into a broad valley with a meandering creek at approximately RL10m.  

 The Hingaia stream meanders to the west of the development site. 

3.0 DEVELOPMENT PROPOSAL 
Brief details for the proposal are as follows: 

 The general arrangement of the proposed finished levels is to create near – level platforms which gently fall 
across the wider project area to the north to meet the existing Flanagan Road.  

 In order to create these platforms, the cut and Fill plans prepared by Woods 2show cuts of up to 8.5m in 
depth below ground level to lower the high point down to approximately RL21m in order to meet the 

 
2 Woods Fast Track Plans P24-447-01-1200-EW 

existing Stage 1 earthworks platform. Fills of up to 6m above existing ground level are proposed to raise the 
eastern valley area. Total bulk earthworks volumes are shown as being approximately 212,225m3 of cut and 
195,873m3 of fill across a total area of 20.85Ha. 

 The earthworks plans also show modifications to existing earthworked areas including removal of stockpiles 
and the filling of sediment ponds.  

 A stormwater pond is proposed near the existing head of the creek within the eastern valley. Minor 
realignments are proposed to twos sections of the existing stream and a road crossing is also shown. 

 Roads and services are proposed across the site servicing multiple commercial, retail and community 
facilities along with residential buildings as depicted in Figure 3.2. 
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Figure 3.1: Site Location and Contour Plan (From Auckland Council GIS) 

 

 

Figure 3.2: Proposed Development Master Plan by Ignite Architects  
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4.0 INVESTIGATIONS  

4.1 Previous Investigations 

4.1.1 Aurecon Investigation 
The bulk of the geotechnical investigations for the Stage 2 project area has been completed in the Aurecon 
Geotechnical Report (Appendix J). The broader investigation scope for the wider Drury Metropolitan Centre on 
land owned and controlled by Kiwi Property included: 

 15 geotechnical boreholes (seven within Stage 2) 

 55 Cone Penetration Tests (CPTs) (30 within Stage 2) 

 Five Seismic Dilatometer Tests (sDMT) 

 32 Test Pits (13 within Stage 2) 

 10 Hand Auger Boreholes (4 within Stage 2) 

 MASW Geophysical Surveys 

 A suite of laboratory testing. 

4.1.2 CMW Investigation 
CMW has undertaken limited investigation within the property to identify depth and extent of existing uncertified 
fills where there were no historic investigations (i.e. none undertaken by Aurecon). The scope of fieldwork 
completed is shown below: 

Table 4.1: Investigation Summary 

Test ID Test Type Ground Surface 
Elevation (RL m) 

Depth (m) 

TP01-24 Test Pit 6.75 0.5 

TP02-24 Test Pit 6.25 0.5 

TP03-24 Test Pit 6.00 0.7 

TP04-24 Test Pit 7.75 1.0 

TP05-24 Test Pit 8.75 1.8 

TP06-24 Test Pit 9.00 1.8 

Engineering logs of the relevant investigations are presented in Appendix B. 

The approximate locations of the respective investigation sites referred to above are shown on the Geotechnical 
Investigation Plan as Drawing 01 and Figure 4.2 below. 

 

 

 

 

 

 

 

Figure 4.1: Investigation Plan by Aurecon, orange line represents approximate Stage 2 extent assessed in this report 
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Figure 4.2: CMW Investigation Plan for 64 Flanagan Road 

 

4.2 Groundwater 
Standpipe piezometers were installed in six of the machine boreholes drilled within this stage. These were 
measured between February and May 2021. The results are shown in the Table 4.2 below. 

Table 4.2: Aurecon Groundwater Monitoring Results 

Borehole ID Date Drilled Collar (m 
RL) 

Screened 
Depth 
(mbgl) 

Measured Groundwater Depth (mbgl) 
(Values in RL) 

3 February 
2021 

18 March 
2021 

13 April 
2021 

26 May 
2021 

BH005 30/11/20 24 9.0 to 12.0 8.13 (13.87) 8.56 (13.44) 8.71 (13.29) 8.61 (13.39) 

BH007 03/12/20 15 9.0 to 11.0 4.25 (10.75) 4.61 (10.38) 4.81 (10.19) 4.42 (10.58) 

BH009 18/12/20 8 6.0 to 9.0 4.33 (3.67) 4.41 (3.59) 4.47 (3.53) 4.35 (3.65) 

BH011 15/1/21 18 12.0 to 15.0 8.35 (9.65) 9.53 (8.47) 9.52 (8.48) 9.55 (8.45) 

BH015 09/12/20 18 3.0 to 6.0 5.23 (12.77) 5.67 (12.33) 5.66 (12.34) 5.77 (12.23) 

BH016 8/12/20 12.5 7.0 to 10.0 4.65 (7.85) 4.92 (7.58) 5.12 (7.48) 4.55 (7.95) 
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5.0 GEOLOGY 

5.1 Published Geology  
Published 1:50,000 scale geological maps for Pukekohe from GNS (Bland et al, 2023) for the general project area 
depict the regional geology as comprising undifferentiated tephra of the Kerikeri Volcanic Group (Qut) and 
Takanini Formation. The Kerikeri Volcanic Group materials comprise of weathered airfall tephra and tuff deposits 
from eruptions in the local area, whilst the Takanini Formation (PQt) comprise poorly to moderately consolidated 
shallow marine deposits of sand and mud. 

The main geohazards associated with these geological units are presented below: 

Table 5.1: Published Geology Summary 

Geological Unit Location Behaviour Principal Potential 
Geohazards 

Kerikeri Volcanic Group Entire Site Stiff to very stiff residual ash 
soils, moderately strong 
basalt 

Expansive soils, difficult to 
excavate the basalt, 
potentially sensitive for 
earthworks due to 
allophanes. 

Corestones consisting of 
blocks of basalt are common 
in this geology. 

Takanini Formation North, East and West 
boundaries 

Firm to Stiff, potentially 
compressible soils. 

Load induced settlement 

Further details on the ground model and geomorphology are presented within the Aurecon Geotechnical Report. 

 

 
3 https://maps.gns.cri.nz/ 

Figure 5.1: Regional Geology (GNS Science Web Geology Map3) 
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6.0 GROUND MODEL 
The following ground model has been adopted from the Aurecon Geotechnical Report. 

6.1 Stratigraphic Units 
Aurecon’s assessment of the distribution of the stratigraphic layers is illustrated on the appended Geological 
Sections A-A’, B-B’ and C-C’, these have been modified by CMW to show the proposed finished levels from the 
Woods design.   

Table 6.1: Ground Model (from Aurecon GIR) 

Geological Unit Description Indicative Thickness (m) 

Topsoil  Sandy silt to organic silt with trace rootlets. 0.25-0.35 

Completely Weathered Volcanics to 
Residual Soil (SAVF) 

Clay and silt, sometimes with minor basalt 
gravel 

1 -10 

Moderately Weathered to 
Highly Weathered Volcanics 

(SAVF) 

Sand and gravel. Gravels in highly weathered 
intervals weathered to clay 

9 -13 

Unweathered to Slightly 

Weathered Volcanics [SAVF] 

Massive to vesicular basalt >15 

Tauranga Group (Younger  

Deposits, overlying and interbedded with 
SAVF) 

Alluvial and colluvial deposits (clay, organic silt, 
silt, peat, sand) and  reworked tephra 
(pumecious sand or silt) 

<<9 

Tauranga Group (Older deposits, generally 
underlying SAVF) 

Alluvial deposits (clay, organic silt, silt, peat, 
sand), occasionally cemented. 

>25 

6.2 Groundwater 
Groundwater measurements across the stage 2 area are shown in Table 4.2. 

The piezometers installed on elevated ground in the central and southern portions of the site recorded 
groundwater levels ranging from approximately 8 m to 11 m below ground level. 

 Piezometers in lower-lying areas, including the topographic depression through the centre of the site and near 
the northern boundary, indicated groundwater depths of approximately 4 m to 7 m below ground level.  

It should be noted that groundwater levels may fluctuate seasonally, and perched groundwater conditions may 
be encountered during earthworks. 

 

 

 

 

 

 

6.3 Aurecon Geotechnical Parameters 
Table 6.2: Geotechnical Design Parameters 

Unit Description γ 
(kN/m3) 

c´ 
(kPa) 

φ´ 
(deg) 

Su 
(kPa) 

Completely Weathered Volcanics to Residual Soil 
(SAVF) 

17 2 26 75 

Moderately Weathered to Highly Weathered 
Volcanics (SAVF) 

21-23 10 33 - 

Unweathered to Slightly Weathered Volcanics (SAV) 24 10 35 - 

Tauranga Group (Younger Deposits) 17 2 26 40 

Engineered Fill (Site-won Silts/Clays) 18.5 5 32 100 

 

  



 

DRURY CENTRE STAGE 2                                                                         ADDENDUM GEOTECHNICAL INVESTIGATION REPORT  |  AKS2023-0072  |  Version 3 
 
 

12

 

Figure 6.1: Cross Section A-A’ Adopted from Aurecon (Pink line indicates Proposed surface) 

 

Figure 6.2: Cross Section B-B Adopted from Aurecon (Pink line indicates Proposed surface) 

 

Figure 6.3: Cross Section C-C Adopted from Aurecon (Pink line indicates Proposed surface) 
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7.0 GEOHAZARDS ASSESSMENT 
The Aurecon GIR undertakes a full assessment of geohazards relevant to the wider development site, this should 
be read in conjunction with the summary below. The sections below discuss the most relevant hazards to the 
development, and an assessment of the proposed Stage 2 Development based on the finished surface 
information provided by Woods. 

7.1 Seismicity 
Reference to MBIE/ NZGS guidance4 was made to determine peak horizontal ground acceleration or PGA (amax) 
values based on a 50-year design life in accordance with the NZ Building Code5 and importance level (IL) 2 
structure for the proposed development. The PGA values for the serviceability limit states (SLS) and ultimate limit 
state (ULS) earthquake scenarios are presented in Table 7.1. 

Table 7.1: Design Peak Ground Acceleration (PGA) for Various Limit States 

Limit State Return Period PGA (g) Magnitudeeff 

SLS1 1/25 0.05 5.8 

ULS 1/500 0.19 6.5 

Note: SLS = serviceability limit state; ULS = ultimate limit state;  

7.2 Liquefaction 

7.2.1 Design Criteria 
General performance levels for liquefied deposits are presented below (as obtained from MBIE Module 3). 

Figure 7.1: MBIE Module 3 Liquefaction Performance Levels 

 

 
4 NZ Geotechnical Society publication “Earthquake geotechnical engineering practice, Module 1: Overview of the standards”, (March 2016). 
5 Ministry of Business, Innovation and Employment (1992) NZ Building Code Handbook, Third Edition, Amendment 13 (effective from 14 February 2014). 

7.2.2 Liquefaction Assessment 
Liquefaction was assessed in the Aurecon Geotechnical Report in accordance with MBIE/NZGS Module 1: 
Overview of the guidelines dated November 2021 for Importance Level (IL) 2 buildings.  

All 55 CPTs were analysed for liquefaction susceptibility in the software programme CLIQ. Generally, the soils 
were found to be non-liquifiable, with maximum SLS settlements of 0mm and ULS of <10mm.  

As such it is concluded that the site is equivalent to Technical Category TC1 or Very Low Liquefaction 
Vulnerability. 

Based on the updated development proposal for Stage 2 we consider this assessment appropriate and that the 
risk of liquefaction for the development to be very low. 

  



 

DRURY CENTRE STAGE 2                                                                         ADDENDUM GEOTECHNICAL INVESTIGATION REPORT  |  AKS2023-0072  |  Version 3 
 
 

14

7.3 Static Settlement / Compressible Soils 

7.3.1 Aurecon Assessment 
Static settlements were assessed in the Aurecon Geotechnical Report with a combination of elastic, primary and 
secondary consolidation settlements. The SAVF completely weathered volcanics and Tauranga Group Alluvium 
were considered compressible whilst the lower moderately weathered volcanics were considered incompressible. 

Building platforms within Stage 1 were assessed, however given the unknown layout of Stage 2 at the time 
general areas were assessed. The results of this northern area assessments are summarised below. 

Table 7.2: Aurecon Settlement Assessment 

7.3.2 Stage 2 Specific Settlement Assessment 

7.3.2.1 Design Criteria 

We consider that 50 year post-construction settlement values, which include the remainder of primary settlement 
plus the contribution of future widespread development deadload and secondary (creep) settlement, should not 
exceed 50mm for building developments. These are averaged, gradual, total settlements occurring at a similar rate 
across widespread areas. Associated angular distortions should also be kept within NZ3604 code limits (1 in 240, or 
25mm over 6) so that they do not pose significant hazard to the anticipated future development. 

7.3.2.2 Methodology 

Proposed fill embankments and potential future building loads will induce settlements within the underlying 
subsoils.  

Preliminary load induced settlement analysis was undertaken using the software CPeT-IT, with primary settlements 
calculated according to the following formula: 

𝑆௣ = ෍
∆𝜎௩

𝑀஼௉்
∆𝑧 

Where: ∆𝜎௩ = change in effective stress 
 𝑀஼௉் = constrained modulus from CPT 
 ∆𝑧 = change in depth 

Secondary creep settlements were calculated according to the following equation: 

𝑆௖ = 𝐶ఈ ∙ ∆𝑧 ∙ log ቆ
𝑡

𝑡௣
ቇ 

Where: 𝐶ఈ = coefficient of secondary compression 
 𝑡௣ = duration of primary consolidation (6 months assumed) 
 𝑡 = duration of design life (50 years) 

7.3.2.3 Initial Results 

Estimated static settlements are summarised for the main fill areas as follows: 

Table 7.3: Stage 2 Settlement Assessment Results 

CPT No. (Lot) Compressible Soil 
Thickness (m) 

Fill Height (m) Construction 
Settlement (t90 mm) 

Post Construction 
Settlement (mm) 

CPT31 (Lot 38) 5 1 <10 <15 

CPT32 (Lot 34) 10 6 (including pond 
backfill) 

80 40 

CPT38 (Lot 38) 10 4 50 45 

CPT45 (Lot 37) 11 4 110 100 

CPT51 (Lot 35) 12 1 40 110 

Notes: Post construction settlements made up of secondary creep + remaining 10% fill induced consolidation + 
widespread development deadload induced consolidation (assumed to be 40kPa wide spread load). 

Embankment construction using available borrow materials (unit weight = 18kN/m3) assumed. Greater settlements will 
occur if using imported rockfill or sand. 

7.3.2.4 Time Rate of Settlement 

 The ground model presents a maximum compressible silt / clay layer thickness of 12m).   

 In most cases, the compressible layer is underlain by low permeability silt, clays that will present only 1-way 
drainage. 

 Estimates to achieve T90 settlements are between 6 to 24 months. 

7.3.2.5 Settlement Summary 

The post-construction settlement estimates exceed 50mm at some locations. Ground improvement may be 
undertaken as part of the earthworks, or limits stated in the Geotechnical Completion Report for future building 
development design to manage the settlement hazard. Further discussion is given in section 8.2. 

 

  

Area Fill Load Compressible 
Soil Depth 

Groundwater 
Table 

Immediate 
Settlement 

Consolidation 
Settlement 

U = 90% Time 

North west <4.5m >20 ~5m 65-85mm 60-110mm 2.5 years 

North East <8m >20 >5m 75-95mm 75-130mm 2.5 years 

Centre <6m ~9m ~9m 60-95mm 30-55mm 9 months 

South <5.5m ~8m ~8m 50-65mm 20-30mm 6 months 
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7.4 Slope Stability 
The earthworks proposals depict the formation of large broadly flat lots which present a low risk of global 
instability for the site as a whole and on neighbouring properties . 

On the western extent of the development, existing natural slopes are present down the Hingaia Stream. This 
area is covered by development  of the State Highway 1 Drury offramp project by NZTA and as such is excluded 
from this assessment. 

On the north eastern extent of the site slopes are shown as being formed or modified, associated with works to 
create a stormwater pond and realignment of the stream. 

As shown in the below cross section, the natural stream slopes are typically at angles of 19 degrees (1v to 3v) which 
is generally considered stable in these geologies. No areas of instability in these areas have been identified as part 
of earlier reporting undertaken on the project. 

Figure 7.2: Woods Cross Section C – Existing Stream 

 

 

Where this stream is proposed to be diverted or re-aligned, cut slopes are shown at angles of up to 22 degrees (1v 
in 2.5h) as shown in woods cross section BB below. 

Figure 7.3: Woods Cross Section B – Realigned Stream 

 

CMW has completed slope stability analyses for the proposed cut slope  at cross section B-B over a range of 
groundwater, static and seismic conditions as required by the current regulatory standards.  

The stability of slopes under a range of design conditions is expressed in terms of a factor of safety, which is 
defined as the ratio of forces resisting failure to the forces causing failure. The following performance standards 
are recommended for slope stability assessment: 

Table 7.4: Slope Stability Factor of Safety Requirements from Auckland Council Code of Practice for Land Development 
Chapter 2, V2 2023. 

Condition Required Minimum 
Factor of Safety 

Normal Groundwater Condition 1.5 

Extreme (worst credible) groundwater condition 1.3 

Ultimate Limit State (ULS) seismic condition (calculated as 0.19g) 1.0 

7.4.1 Stability Analyses 
Slope stability analyses were undertaken using the Morgenstern-Price method of slices under both circular and 
translational failure mechanisms using the proprietary software SLIDE Version 6.  

Design parameters were adopted from Table 6.2 and the ground models shown in Section 6.0. 

Stability analyses outputs are attached in Appendix D and results are summarised below. 

Table 7.5: Slope Stability Analysis Results for Proposed Landform 

Section Slope Stability Minimum Factor of Safety 

Prevailing GW Worst GW ULS Seismic 

B-B                1.6                         1.3             1.4 

The results demonstrate that appropriate factors of safety can be achieved for the proposed stream and pond 
profiles .  
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7.5 Expansive Soils 
Seasonal soil moisture variations within most clay-rich soils typically result in the soil swelling during winter 
months and then shrinking during summer months. These seasonal movements can cause issues such as cracking 
of concrete floors, brittle cladding and masonry walls or distortion of building frames causing doors and windows 
to jam from differential settlement. The effects are further compounded by local influences that worsen 
differential movements. These may include growth of high demand trees and shrubs that cause localised soil 
drying or either leaking pipes or tree root removal, leading to localised wetting. 

The potential effects need to be managed in a combination of appropriate: 

 classification of the level of risk  

 design of foundations  

 management of soil moisture conditions by contractors during construction  

 management of landscaping and plantings by homeowners throughout a building’s lifetime  
Thirteen soil samples were collected and tested for Atterberg limits and linear shrinkage within the Aurecon 
geotechnical Report. Using the laboratory test results and recommended climatic parameters, a surface 
movement of approximately 30mm was calculated using the approach presented in the BRANZ report correlating 
to a AS2870:2011 Class M site classification. 

If AS2870 is used for the design solution, it must be noted that the characteristic surface movements in that code 
apply to a 300 year return period drought. 

Prior to the introduction of the B1/AS1 design information in November 2019, minimum foundation depths 
recommended as appropriate by geotechnical consultants in Auckland for shallow footing design under AS2870 
were typically of the order of 600mm for Class M. 

For building types where neither B1/AS1 nor AS2870 design solutions are required to be applied, such as for IL1 
buildings or commercial / industrial buildings, the structural designer should still consider the implications of the 
potential characteristic surface movement. 

Due to the volume of earthworks proposed, further testing and confirmation of expansive class for each lot must 
be undertaken during preparation of the Geotechnical Completion Report. 

7.5.1 Site Preparation During Construction 
Foundation contractors need to be aware of the extreme damage potentially caused by expansive soils and the 
imperativeness of maintaining optimum moisture contents in all footing excavations and across building platform 
subgrades between the time of excavation and the pouring of concrete. Pouring foundations on dry, desiccated 
ground in summer months can lead to heaving and cracking, requiring extensive repairs or even complete house 
re-builds. Similarly, where perimeter foundations have been treated but floor slabs have been poured on dry 
ground, infiltration of moisture via pipe bedding can lead to localised heave, uplift and significant slab damage. 

Remedial actions that may be appropriate include combinations of platform protection with a hard fill layer, 
pouring of a blinding layer of concrete in footing bases and soaking of the building platform with sprinklers for an 
extended period.  

7.5.2 Site Maintenance and Landscaping  
Landowners must be mindful of the potential impacts of planting or removal of high water demand plants. Where 
their roots may extend close to footings (i.e. within a lateral distance of 1.5 times the mature tree height), these 
actions can lead to significant settlement or heave damage. 

 

Table 7.6: Framework Of Classification Methods for Expansive Soils 

Reference Identification Method(s) Potential Assessment Outcomes 

NZS3604-2011 
Timber Framed Buildings 

(Refer to “Definitions – Good Ground”) 
Liquid Limit (LL) and Linear Shrinkage 
(LS) 
(NZS4402-1986 Test 2.2 and 2.6) 

“Good Ground”  OR 
Not “Good Ground” =  LL>50 and 
LS>15 

AS2870-2011 
Residential Slabs and Footings 

  (Refer to Clause2.3.2) 
Shrink-Swell Indices 
(AS1289 Tests 7.1.1 to 7.1.3),  
OR 
Correlation with other clay index tests, 
OR 
Visual-tactile ID by a qualified person 

(Refer to Table 2.3 and Section 3) 
 
Classes S, M, H1, H2, E with associated 
characteristic ground movements and 
design solutions for 300 year return 
period drought. 

BRANZ Report SR120A (2008) 
Soil Expansivity in the Auckland Region 

Shrink-Swell Indices 
(AS1289 Tests 7.1.1 to 7.1.3) 
Recommended soil suction profile 
given 

Use of AS2870 Classes 

NZBC Acceptable Solution B1/AS1 
(from Nov 2019) 
Applied amendments to the wording 
of NZS3604 to cover a method for a 
simple building form. 

   (Clause7.5.13) 
  Specific requirements for the 
Acceptable   Solution for Simple 
Buildings: 
Enquiry at local TA,  
and/ or 
A Cert. of Suitability per NZS4431,  
and/ or 
Soil tests by a qualified Engineer 
 

  (Clause7.5.13.1.2) 

Soil tests are: 
Shrink-Swell Indices 
(AS1289 Tests 7.1.1 to 7.1.3) 

Provides an Acceptable Solution for 
only a limited range of NZS3604 
building sizes, shapes and materials on 
expansive soils.  
 
The provided acceptable design 
solution is only for a concrete slab 
with perimeter foundation. 
Classes S, M, H and E. and 
Characteristic ground movement limits 
based on a 500 year return period 

Auckland Council Code of Practice for 
Land development and Subdivision  
(Chapter 2, version 2, May 2023) 
(ACCoPs) 

  (Clause2.5.2) 

   Moisture Content (MC), Liquid Limit 
(LL), 
Plastic Limit (PL)  
(NZS4402-1986 Tests 2.1 to 2.4) 
plotted on plasticity chart (Plasticity 
Index, PI=LL-PL vs LL) 

Use of NZBC B1/AS1 for foundation 
design. Any other specific design 
method to require Auckland Council or 
external review 

Notes:  

Liquid Limit test can be replicated by Cone Penetration Limit (CPL) Test, NZS4402-1986 Test 2.5. 

Assessments using shrink-swell indices have been found to be unreliable in the Auckland context and are therefore not 
favoured in ACCoPs  
B1/AS1 converted characteristic surface movements from 300 years in AS2870 to 500 years by multiplying values by 1.11. 

B1/AS1 did not alter the NSZ 3604 “Good Ground” definition and did not repeal NZS3604 Informative Section 17 on 
expansive soils. 
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7.6 Groundwater Effects
An assessment has been made of the impact of the proposed works on groundwater in accordance with the
standards in Chapter  E7 of the Auckland Unitary Plan (AuP).  The assessment has considered the impact of the
proposed earthwork activities in relation to groundwater in particular.

Based on the measured groundwater levels presented in Table 4.2 above, our assessment has indicated that the
bulk earthworks are unlikely to encounter groundwater and the development proposals are compliant with per-
mitted standards  E7.6.1.6 and E7.6.1.10. An assessment against these standards is provided in Appendix F.

7.6.1 Boundary Effects
The assessment of boundary effects at any location is considered to be the sum of:

 Groundwater-induced settlement due to draw-down from the lowest historic level (i.e. where the ground
experiences new stress changes).

 Deflection-induced settlement due to lateral movement behind a retaining structure.

 Consideration is also given to temporary works that may impact stability or groundwater flow volumes.

In general no significant cuts are proposed along site boundaries, however excavations of up to 3 meters are
shown in the South Eastern Boundary. These cuts are currently shown as being battered and as such no
deflection-based settlement is anticipated on adjacent lots. Groundwater in this area was measured at depths
greater than 4 meters therefore no groundwater drawdown is anticipated on the site boundaries. 
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8.0 RECOMMENDATIONS 
Based on our assessment of the development proposals, the site is considered suitable for the proposed 
development. Specific engineering recommendations for the development are provided below. 

8.1 Seismic Site Subsoil Category 
The geological units encountered beneath the site comprise: 

  SAVF of variable weathering overlying Tauranga Group over elevated portions of the site 

 Tauranga Group soil present in the lower lying areas overlying Waitemata group bedrock at depth 
With respect to the seismic site subsoil category defined in Section 3.1.3 of NZS1170.5, the two geologies are 
likely to respond differently and as such both Class C (shallow Soil) and Class D (Deep or Soft Soil) will apply to 
different areas of the site. 

For future design of buildings and structures, specific investigation at building consent stage will need to be 
undertaken and assessed at the proposed location to determine which of the site classes should be applied . 

8.2 Ground Improvement for Static Settlement 

8.2.1 Ground Improvement Options 
To minimise post construction static ground settlements, a range of options may be considered, including the 
following: 

 Construction of a temporary surcharge or pre-load fill embankment above design finished design level, with or 
without wick drains, to over-consolidate the compressible soils and minimise post construction settlements; 

 Use of lightweight geofoam, such as EPS-block materials for embankment construction to keep embankment 
pressures below pre-consolidation pressures within the compressible soil unit thereby reducing consolidation 
settlements; 

 Undertake ground improvement beneath the fill or building footprints, such as stone columns, soil mixed 
columns, CFA piles, Rammed Aggregate Piers (RAP’s) or similar rigid inclusions to transfer loads to more 
competent underlying soils at depth. 

It is expected that pre-loading or surcharging is likely to be the preferred ground improvement technique for this 
project to reduce post construction static settlements to acceptable magnitudes. Extents, size and timeframes of 
preloads will need to be determined on a lot by lot basis depending on the final building development proposals. 

8.2.2 Settlement Monitoring 
The calculated settlement magnitude and time rate estimates are preliminary only and based on a limited amount 
of test data. As there will inevitably be some variation in soil composition and resulting settlement profiles from 
one location to the next, it is imperative that settlement monitoring is undertaken during construction. 

Settlement markers shall be installed by the Contractor and monitored by a Surveyor that is able to provide the 
accuracy stated. 

Should any of the settlement markers be damaged and become in-operable, a new marker may be required to be 
installed at a nearby location as agreed in consultation with the Geotechnical Engineer.  

The locations of the proposed settlement markers can be found on Figure 8.1 and the attached Drawing 07 a typical 
detail of the settlement makers is also appended Drawing 08. 

8.2.3 Monitoring Frequency 
Settlement monitoring shall be undertaken in accordance with the following frequencies: 

Table 8.1: Monitoring Frequency 

The frequencies above may be decreased or increased by the Geotechnical Engineer depending on the results of 
the monitoring. 

Settlement markers shall be levelled by precise survey to an accuracy of ± 2mm at the frequencies outlined above. 
All survey data must be provided to the Geotechnical Engineer as soon as possible following completion.  

The results of the settlement monitoring must be provided to the Geotechnical Engineer to verify settlement trends 
with respect to current predictions. Within 48 hours of full surcharge height being achieved, the RL must be 
recorded by precise levelling and the full extent of the surcharge must be surveyed and provided to the 
Geotechnical Engineer as soon as possible. 

Figure 8.1: Settlement Marker Locations 

 

Monitoring Frequency 

Construction Stage Minimum Monitoring Frequency of 

Ground settlement markers 

Prior to construction At least 2 baseline readings (minimum of 24 hours shall apply 
between reading sets) 

During filling Weekly during construction or every 1m lift (whichever is 
more frequent) 

Completion of construction Monthly for six months 

Responsibility Surveyor/Contractor 
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8.3 Earthworks  

8.3.1 General 
All earthwork activities must be carried out in general accordance with the requirements of NZS 44316 and the 
requirements of the Auckland Council Infrastructure Development Code under the guidance of a Chartered 
Professional Geotechnical Engineer.  

A Geotechnical Works Specification is provided as Appendix E. This document provides the requirements for site 
preparation, fill placement, subsoil drainage, compaction requirements, quality assurance testing and as-built 
requirements. 

Those requirements are summarised below. 

8.3.2 Excavatability 
Given the completely weathered nature of the soil units that will be encountered within the proposed earthworks 
cuts, it is expected that excavation of these materials will be readily achieved with normal earthworks plant, such 
as scrapers and bulldozers with scoops. There is the potential for encountering gravels or corestones within the 
deeper cuts which may require block cutting or removal with an excavator. 

Within the deeper cuts, soils typically contain much higher moisture contents, sometimes approaching the soil 
liquid limit and are highly sensitive, which can make them particularly challenging to earthwork.  These materials 
can be used within engineered fills although will require drying, blending and compaction effort to place. 

8.3.3 Subgrade Preparation 
Preparation of the subgrade beneath the proposed fill areas should comprise stripping of all vegetation, topsoil, 
any pre-existing fill materials or weak alluvium followed by benching of the exposed subgrade where natural slopes 
beneath the fill exceed gradients of nominally 1:5 (vertical to horizontal).  The subgrade should then be scarified 
and moisture conditioned where necessary and then proof rolled to verify the subgrade stiffness and consistency.   

Where any particularly weak materials are encountered that weave excessively during the proof rolling process, 
they should be undercut and removed prior to placing engineered fill. 

For all existing streams or pond areas which are to be filled, allowance should be made to drain them, provide 
temporary dewatering measures to manage any groundwater seepage and facilitate cleaning out of all accumulated 
sediment and soft alluvium, placement of drainage layers and bulk engineered fill above. 

8.3.4 Stockpiles 
Careful consideration must be given to the location of temporary topsoil / unsuitables stockpiles to ensure that 
they are not located immediately above steep or unstable slopes or immediately above proposed stormwater pond 
or temporary sediment retention ponds excavations. 

The location of all temporary stockpiles must be approved by the Geotechnical Engineer prior to placement. Where 
stockpiles cannot be avoided above sloping ground they should be placed over a wide area with the height 
restricted under the direction of the Geotechnical Engineer.  

8.3.5 Underfill Drainage 
Underfill drains will need to be installed beneath new fills within low lying tributaries and gully or stream inverts.  

 
6 NZS 4431:2022 Engineered fill construction for lightweight structures, New Zealand Standard. 

We have provided approximate positions of the underfill drainage network required for the subdivision works 
based on existing contour data.  Details are in the Geotechnical Works Specification (Appendix E), Underfill 
Drainage Plan (Drawings 05) and in the Underfill Drain Typical Detail (Drawing 06). 

The function of subsoil drains and their outlets will be protected using restrictions applied in the Geotechnical 
Completion Report. These may also include foundation piling requirements to prevent settlement of foundations 
from poorly compacted filling, depending on the type, location and depths of the drains. 

8.3.6 Compaction 
Earthfill must be placed, spread and compacted in controlled 250mm to 300mm thick (loose) lifts under the 
direction of a geotechnical engineer. The fill may comprise either granular or cohesive material subject to being 
free of any organic material and having no particles greater than 150mm diameter.  

Most of the proposed cut material, including the natural and existing fill materials should be suitable for reuse as 
Engineer Certified Fill. Soil textures and moisture contents will however vary widely and careful management, 
conditioning and compaction control will be required.  

All earthfill must be placed to ensure adequate knitting of successive fill lifts by ripping any natural subgrade or fill 
surfaces that have become dry prior to placing the following fill lift. 

Allophanes were identified as present within the natural soils. These can require careful handling as may experience 
rapid strength loss during earthworks operations and under machinery tracking. I 

8.3.7 Temporary Sediment Retention Ponds 
Six Temporary sediment retention ponds are shown as being required to store stormwater for significant periods 
(several months) and therefore their construction should be subject to design and observation input from the 
geotechnical engineer.  As a minimum, the following input is recommended from the project geotechnical engineer: 

 Advise on pond locations with respect to land stability and seepage potential; 

 Structural design of pond fill embankments including key and compaction specification; 

 Observe embankment subgrade conditions and advise on undercut requirements; 

 Earthfill QA / QC testing of all embankment materials to ensure compliance with specification. 

When decommissioning temporary sediment ponds, all water softened material in the bases and sides of the ponds 
shall be removed and undercut to the satisfaction of the Geotechnical Engineer. Backfilling of temporary ponds 
shall be to the compaction standard for general filling unless otherwise specified.  

8.3.8 Stormwater Ponds 
The proposed stormwater pond is shown in an area of both cut and fill. Subgrade materials will need to consist of 
a low permeability clay to prevent excessive seepage and as such allowance should be made for lining the pond 
with a minimum of a meter of engineered clay fill. 

8.3.9 Quality Control 
The stripping of existing topsoil, cutting of pre-existing fill materials and undercutting of soft surficial soils, where 
required from across the site as well as the gully areas must be subject to observation by the project geotechnical 
engineer to ensure that all unsuitable materials have been removed.  
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The source and / or type of material used for engineered fill will dictate the type of quality control testing 
undertaken. 

For granular (sand and gravel) fill materials, testing following compaction should be principally in terms of the 
maximum dry density within the appropriate water content range. Where the source or quality of fill changes, re-
calibration will be required. 

Where silts and clays are used as filling, alternative test criteria using vane shear strength and air voids should be 
used. The recommended specification for the proposed development is presented in Geotechnical Works 
Specification in Appendix E. 

8.4 Civil Works 

8.4.1 Subgrade CBR 
The subdivision roading is shown as being constructed in a combination of both cut and fill areas. Based on testing 
undertaken by Aurecon, typical CBR values of between 5% and 6% should be available in fills.  In areas of cut natural 
ground, CBR values as low as 2% to 4% are likely. 

We recommend subgrade CBR testing is undertaken following formation of pavement subgrades to confirm actual 
CBR values. Subgrades should be protected from runoff or surface water to prevent deterioration during the 
construction period. 

8.4.2 Service Trenches 
Most of the materials to be exposed during the excavation of service trenches should be readily removed using an 
excavator.  

At the completion of the development, Specific Design Zones for services will be applied in the Geotechnical 
Completion Report to protect future foundations from settlement from poorly compacted trench backfill and to 
prevent new loads crushing service pipes. This is a restriction on building foundations within the 45 degree zone of 
influence from pipe inverts as depicted in Auckland Council’s drawing SW22 from their Code of Practice for Land 
Development and Subdivision. 

8.4.3 Retaining Walls 
Design parameters for permanent and temporary retaining walls are summarised in Table 6.2. 

Should any fill be placed against the permanent retaining wall after construction, it is expected that the compaction 
induced pressures will be much greater than the above active earth pressures.  The compaction equipment used to 
compact backfill behind the wall must be carefully selected and preferably light-weight compaction equipment 
should be used.  

It is noted that some ground movement will occur behind temporary or permanent retaining walls.  By definition, 
movement of the wall must occur to fully mobilise the active and passive earth pressure coefficients.  The extent 
of this movement is dependent on the height of retaining, type of wall selected and construction methodology. This 
must be considered during the design and construction of the retaining walls to ensure adjacent facilities are not 
adversely affected. 

At the completion of the development, Specific Design Zones (retaining) are expected to be applied in the 
Geotechnical Completion Report to protect retaining walls from future overloading at the crest or undermining at 
the toe that could lead to instability. These zones typically extend the same distance as the wall height and where 
they are present above a wall, require deepening of foundations unless the wall has been designed for future 
foundation loads. Where they are present below a wall, careful consideration needs to be given to location, depth 
and timing of any future excavations.  

8.5 Foundations 
At the completion of the works, a Geotechnical Completion Report (GCR) will be prepared. The GCR will advise on 
anticipated foundation design parameters and any restrictions that require further engineering investigation and/ 
or design on individual lots to address any remaining natural hazards as described in Section 71(3) of the Building 
Act, i.e. erosion, falling debris, subsidence, slippage, and inundation.  

Restrictions that are expected to be applied in the GCR to protect the future buildings from natural hazards 
associated with steep slopes, retaining walls and drainage are outlined in the respective sections in this report. 

The development proposal include a range of buildings  for commercial, community and residential activities. The 
buildings will be subject to specific foundation investigation and design however our provisional expectation is that 
provided earthworks are completed in accordance with the standards and recommendations described herein, the 
following will apply: 

 A preliminary geotechnical ultimate bearing pressure of 300kPa should be available for shallow strip and pad 
foundations constructed within both the natural cut ground and engineered fill areas, subject to the short axis 
of those footings measuring no greater than 2.5m in plan. 

 There may be areas where localised variations in shear strength within the natural cut ground occur, 
particularly where the depth of cut varies across the building platforms.  Further confirmation of available 
bearing pressures will be addressed at the time of post earthworks soil testing. 

 The preliminary assessed the AS2870 Site Class for all lots on these stages of the development to be M 
(moderate) with an anticipated characteristic surface movement up to 40mm However lot specific testing will 
be required on completion of the earthworks to confirm the expansive class. 

9.0 SAFETY IN DESIGN 
The design landform requires site excavations that may include geotechnical works such as undercuts, temporary 
excavations, steep fill batters, subsoil drains as specified in the Geotechnical report(s) and on the drawings. 
Exposure to these works forms a significant safety risk for contractors and inspectors/ testers.  

In conducting our scope of work, we have considered and addressed Safety in Design (SiD) aspects relevant to our 
understanding of the proposed design and construction work. SiD must consider the construction, operation, 
maintenance, and ultimate demolition phases of the relevant works. 

It is noted that CMW are focussed on design aspects, and whilst we have attempted to be comprehensive in our 
assessment, it is the Contractors responsibility to cover construction related risks in a more comprehensive manner 
(being the competent party in that respect). The CMW designs/ specifications for undercuts and drainage elements 
have been made so that no personnel are ever expected to enter unbattered or unprotected excavations to 
complete the construction. If at any stage a contractor does not consider that a design for excavations can be safely 
constructed, then CMW must be contacted immediately to discuss alternative design and/ or methods and avoid 
risk to personnel.  

Our SiD risk is a live process and as such this risk assessment must be communicated with all affected parties 
involved with the project and dealt with through specific on-site risk assessment plans and updated as the project 
progresses. 
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10.0 FURTHER WORK 
 Further work and detail design of any ground improvement or preload design will be required based on 

future building proposals. 

 Design of any structures such as retaining walls 

 Construction monitoring Services to confirm the assumptions and recommendations made in this report 
have been interpreted as intended 

11.0 CLOSURE 
Additional important information regarding the use of your CMW report is provided in the ‘Using your CMW Report’ 
document attached to this report.  

This report has been prepared for use by Woods and Kiwi Property in relation to the Drury Centre Stage 2 project 
in accordance with the scope, proposed uses and limitations described in the report. Should you have further 
questions relating to the use of your report please do not hesitate to contact us.  

Where a party other than Woods and Kiwi Property seeks to rely upon or otherwise use this report, the consent of 
CMW should be sought prior to any such use. CMW can then advise whether the report and its contents are suitable 
for the intended use by the other party.

USING YOUR CMW GEOTECHNICAL REPORT 

Geotechnical reporting relies on interpretation of facts and collected information using experience, professional judgement, and opinion. As such it 
generally has a level of uncertainty attached to it, which is often far less exact than other engineering design disciplines. The notes below provide 
general advice on what can be reasonably expected from your report and the inherent limitations of a geotechnical report.  

Preparation of your report 

Your geotechnical report has been written for your use on your project. The contents of your report may not meet the needs of others who may have 
different objectives or requirements. The report has been prepared using generally accepted Geotechnical Engineering and Engineering Geology 
practices and procedures. The opinions and conclusions reached in your report are made in accordance with these accepted principles. Specific items 
of geotechnical or geological importance are highlighted in the report. 

In producing your report, we have relied on the information which is referenced or summarised in the report. If further information becomes available 
or the nature of your project changes, then the findings in this report may no longer be appropriate. In such cases the report must be reviewed, and 
any necessary changes must be made by us.  

Your geotechnical report is based on your project’s requirements 

Your geotechnical report has been developed based on your specific project requirements and only applies to the site in this report. Project 
requirements could include the type of works being undertaken; project locality, size and configuration; the location of any structures on or around 
the site; the presence of underground utilities; proposed design methodology; the duration or design life of the works; and construction method 
and/or sequencing.    

The information or advice in your geotechnical report should not be applied to any other project given the intrinsic differences between different 
projects and site locations. Similarly geotechnical information, data and conclusions from other sites and projects may not be relevant or appropriate 
for your project. 

Interpretation of geotechnical data 

Site investigations identify subsurface conditions at discrete locations. Additional geotechnical information (e.g. literature and external data source 
review, laboratory testing etc) are interpreted by Geologists or Engineers to provide an opinion about a site specific ground models, their likely impact 
on the proposed development and recommended actions. Actual conditions may differ from those inferred to exist due to the variability of geological 
environments. The actual interface between materials may be far more gradual or abrupt than assumed based on the facts obtained. Nothing can 
be done to change the actual site conditions which exist, but steps can be taken to reduce the impact of unexpected conditions. Interpretation of 
factual data can be influenced by design and/or construction methods. Where these methods change review of the interpretation in the report may 
be required.   

Subsurface conditions can change 

Subsurface conditions are created by natural processes and then can be altered anthropically or over time. For example, groundwater levels can vary 
with time or activities adjacent to your site, fill may be placed on a site, or the consistency of near surface conditions might be susceptible to seasonal 
changes. The report is based on conditions which existed at the time of investigation. It is important to confirm whether conditions may have changed, 
particularly when large periods of time have elapsed since the investigations were performed. 

Interpretation and use by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations of a geotechnical report. To help avoid 
misinterpretations, it is important to retain the assistance of CMW to work with other project design professionals who are affected by the contents 
of your report. CMW staff can explain the report implications to design professionals and then review design plans and specifications to see that they 
have correctly incorporated the findings of this report. 

Your report's recommendations require confirmation during construction 

Your report is based on site conditions as revealed through selective point sampling. Engineering judgement is then applied to assess how indicative 
of actual conditions throughout an area the point sampling might be. Any assumptions made cannot be substantiated until construction is 
complete.  For this reason, you should retain geotechnical services throughout the construction stage, to identify variances from previous 
assumption, conduct additional tests if required and recommend solutions to problems encountered on site.  

A Geotechnical Engineer, who is fully familiar with the site and the background information, can assess whether the report's recommendations 
remain valid and whether changes should be considered as the project develops.  An unfamiliar party using this report increases the risk that the 
report will be misinterpreted. 

Environmental Matters Are Not Covered 

Unless specifically discussed in your report environmental matters are not covered by a CMW Geotechnical Report. Environmental matters might 
include the level of contaminants present of the site covered by this report, potential uses or treatment of contaminated materials or the disposal of 
contaminated materials. These matters can be complex and are often governed by specific legislation.   

The personnel, equipment, and techniques used to perform an environmental study can differ significantly from those used in this report. For that 
reason, our report does not provide environmental recommendations. Unanticipated subsurface environmental problems can have large 
consequences for your site. If you have not obtained your own environmental information about the project site, ask your CMW contact about how 
to find environmental risk-management guidance 
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APPENDIX F 
Groundwater Assessment



Assessment of geotechnical aspects of proposed development with respect  to the  Auckland Unitary Plan Operative in Part

Chapter E: Auckland-wide rules, Natural resources»E7 Taking, using, damming and diversion of water and drilling»E7.6. Standards Permitted activities»E7.6.1. Permitted activities
»E7.6.1.6. Dewatering or groundwater level control associated with a groundwater diversion permitted under Standard E7.6.1.10

Condition
Compliant

1. The water take must not be geothermal water 1. Not in a geothermal zone

2. The water take must not be for a period of more than 10 days where it occurs in peat soils, or 30 days in other types of soil or rock

3. The water take must only occur during construction 3. As above

Chapter E: Auckland-wide rules, Natural resources»E7 Taking, using, damming and diversion of water and drilling»E7.6. Standards Permitted activities»E7.6.1. Permitted activities
»E7.6.1.10. Diversion of groundwater caused by any excavation, (including trench) or tunnel

Condition
1.All of the following activities are exempt from the Standards E7.6.1.10(2) – (6) Compliant
a. pipes cables or tunnels including associated structures which are drilled or thrust and are less than 1.2m in external diameter a. There are not expected to be any pipes cables or tunnels ≥1.2 m.
b. pipes including associated structures up to 1.5m in external diameter where a closed faced or earth pressure balanced machine is used b. N/A due to compliance with 1(a) above.
c. piles up to 1.5m in external diameter are exempt from these standards c. No piles planned at this stage
d. diversions for no longer than 10 days; or d. Groundwater unlikely to be encountered (below lowest maximum cut depth)
e. diversions for network utilities and road network linear trenching activities that are progressively opened, closed and stabilised where e. These aren't planned at this stage
the part of the trench that is open at any given time is no longer than 10 days

2.Any excavation that extends below natural groundwater level, must not exceed: Compliant
a. 1ha in total area; and a. Groundwater is below the maximum cut depth
b. 6m depth below the natural ground level b. Groundwater is below the maximum cut depth

3.The natural groundwater level must not be reduced by more than 2m on the boundary of any adjoining site. Compliant
4.any structure, excluding sheet piling that remains in place for no more than 30 days, that physically impedes the flow of groundwater through the site Compliant
must not:
a. impede the flow of groundwater over a length of more than 20m; and a. no structures of this natural planned at this stage
extend more than 2m below the natural groundwater level. b. no structures of this natural planned at this stage

5.The distance to any existing building or structure (excluding timber fences and small structures on the boundary) on an adjoining site from the edge of any: Compliant
a.trench or open excavation that extends below natural groundwater level must be at least equal to the depth of the excavation a. All adjacent structures are anticipated to be outside of this extent.
b.tunnel or pipe with an external diameter of 0.2 - 1.5m that extends below natural groundwater level must be 2m or greater; or b. All adjacent structures are anticipated to be outside of this extent.
c.a tunnel or pipe with an external diameter of up to 0.2m that extends below natural groundwater level has no separation requirement. c. Not required

6.The distance from the edge of any excavation that extends below natural groundwater level, must not be less than: Compliant

3. No groundwater drawdown anticipated as the groundwater is below the maximum cut
depth

GROUNDWATER ASSESSMENT AKS2023-0072 Drury Central

Geotechnical Integration of Compliance

Geotechnical Integration of Compliance

Project Number Project Name

2. Lowest measured groundwater below the cut level, therefore groundwater unlikely to be
encountered

Groundwater Assessment  |  [Date] 1 .



a.50m from the Wetland Management Areas Overlay

b.10m from a scheduled Historic Heritage Overlay; or

c.10m from a lawful groundwater take.

a. The edge of any excavation will not be within 50m of any Wetland Management Areas
Overlay.

b. The edge of any excavation will not be within 10m of a scheduled Historic Heritage
Overlay
c. The edge of any excavation is not expected to be within 10m of a lawful groundwater
take

Groundwater Assessment  |  [Date] 2 .
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APPENDIX G
 Wetland 2-2 and Shared Path Review
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South Auckland 
16/930 Great South Road 
Penrose 
Auckland   1061 New Zealand 

26 February 2025 Document Ref: AKS2023-0072AQ Rev 1   

 

Kiwi Property Holdings No.2 Limited c/o Woods  
6 Nugent Street 
Newmarket, Auckland 

 

Dear Colin 

RE: WETLAND 2-2 AND SHARED PATH, ROAD 2 NORTH 
DRURY CENTRAL 

1.0 INTRODUCTION 
CMW Geosciences were engaged by Kiwi Property Holdings No.2 Limited to carry out a geotechnical 
assessment of a proposed wetland development and preliminary shared path alignment to be constructed as 
part of the Drury Centre Stage 2 Development which forms part of the greater Drury Centre Precinct.   

The scope of work and associated terms and conditions of our engagement were detailed in our services 
proposal referenced AKS2023-0072AR REV 0 VO6 dated 17th February 2025. 

The purpose of this report is to review the global slope stability of the wetland and provide a preliminary 
review of the proposed shared path alignment. 

2.0 PROPOSED DEVELOPMENT 
With reference to the Drury Centre Proposed Wetland and shared path drawings prepared by Woods, (ref. 
P23-315-04-20 & P24-447-01-36) presented in Appendix B, the development proposal includes: 

• Wetland 2-2 is located south of Road 2 North and has an approximate area of 3000m2. This will be 
formed from cuts up to 5m deep and fills up to 0.9m high. 

• The proposed shared path and maintenance accessway consists of a 165m long, 3.5-4m wide asphalt 
surfaced track that extend from west of wetland 2-2 towards Flanagan Road. 

• A timber boardwalk and shared path extends towards the south-east of wetland 2-2 (not assessed as part 
of this report). 

3.0 DESKTOP STUDY 

3.1 Published Geology 

Published 1:50,000 scale geological maps for Pukekohe from GNS (Bland et al, 2023) for the general project 
area depict the regional geology as comprising undifferentiated tephra of the Kerikeri Volcanic Group (Qut) 
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Takanini Formation (PQt) and Anthropogenic fill deposits related to construction/quarry fill or landfill (HF). 
The Kerikeri Volcanic Group materials comprise of weathered airfall tephra and tuff deposits from eruptions 
in the local area, whilst the Takanini Formation (PQt) comprise poorly to moderately consolidated shallow 
marine deposits of sand and mud. 

Figure 1: Regional Geology (GNS Science Web Geology Map) 

 

3.2 Existing Geotechnical Information 

A desktop study review of the existing geotechnical investigations carried out by Aurecon New Zealand 
Limited for Drury Centre referenced 510611 REV 5 and dated 04/10/2022 was undertaken.  

Relevant investigation locations are shown on Drawing 01 (AC) in Appendix A, the investigation logs extracted 
from the Aurecon GIR can be found in Appendix C. These comprised the following: 

Test Pits: TP026, TP027, TP028 

Hand Augers: HA007, HA09, HA10 

Machine Boreholes: BH008, BH009, BH011 

Cone Penetration Testing: CPT033, CPT040, CPT041, CPT048, CPT049. 

4.0 WETLAND 2-2 
The key geohazard for the proposed Wetland 2-2 is slope instability. The following sections describe analysis 
carried out to assess this geohazard. 

4.1 Ground Model 

The Aurecon investigations were used to generate a representative ground model. Representative cross 
sections are shown on the stability models in Appendix D, with the locations shown on Drawing 01 (AC) and 
Figure 2. 

4.1.1 Recommended Geotechnical Parameters 

Table 1 summarises the geotechnical parameters adopted for the Road 2 Project by CMW Geosciences and 
used in wetland slope stability analysis. 



 

Wetland 2-2  |  Ref AKS2023-0072AQ Rev 1   
 
 

3 

Table 1: Geotechnical Parameters 

Geological Unit Description Unit 
Weight  

γ (kN/m3) 

Effective  
Cohesion  

c´ (kPa) 

Effective  

Friction 
Angle  

  φ´ (deg) 

Undrained  

shear 
strength  

    Su   (kPa) 

Engineered Fill (Site won) 
Clay/Silt with 
minor gravel. 

18 5 30 -- 

South Auckland 
Volcanic Field 
[SAVF] 

Completely 
Weathered 
Volcanics to 
Residual Soil 
[SAVF] (CW to RS) 

Clay and Silt, with 
minor gravel 
(basalt rock 
fragments).Poten
tial for basalt 
boulders. 

17 5 28 175 

Tauranga group 
(Older deposits) 

Tauranga group 
(Older deposits), 
overlying and 
interbedded with 
SAVF (TA-Young) 

Alluvial and 
colluvial deposits 
(clay, organic silt, 
silt, peat, sand) 
and reworked 
tephra 
(pumiceous sand 
or silt) 

17 5 26 150 

Unit weight, g = typical published values for similar soil types 

Effective cohesion, c’ and Effective friction angle, f’ = based on the published literatures for effective cohesive 
parameters, correlated to CPT and laboratory testing on the wider Drury Centre Development area  

Undrained shear strength = lower bound value determined from vane shear testing 

4.1.2 Groundwater 

Groundwater was not encountered in the Aurecon investigations within this area.  

4.2 Slope Stability 

4.2.1 Design Criteria 

We have been informed that the wetland earthworks design will need to meet the NZTA Bridge Manual, 
Version 3.3 (BM3.3) design criteria below: 

• The geotechnical seismic design of the wetland embankments will be based on an IL3+ importance level  
(Tables 2.1 to 2.3), this considers the road to be classified as National (High Volume).  

• Seismic design loads are to be adopted form the Site Specific Seismic Hazard Assessment, SSHA (Bradley 
2024) for SH1 Drury Off Ramp and Bridge Project (Table 2 below).  

4.2.2 Seismicity 

The following peak ground accelerations have been adopted from the SSHA in respect to the proposed 
wetland, AEP values are based on the BM3.3 Table 2.2 (IL3+). 
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Table 2: Seismic Design Loads 

Limit State AEP R PGA(g) Magnitudeeff 

SLS1 (No damage) 1:25 0.25 0.02 6.2 

SLS2 (Operation 
continuity) 

1:100 0.5 0.06 6.2 

DCLS 1:1500 1.50 0.26 6.3 

Note: SLS = serviceability limit state; DCLS = damage control limit state; AEP = annual exceedance probability 

4.2.3 Slope Stability Analysis 

A global slope stability check was carried out using Slide2 for critical cross sections labelled 1 and 2 as shown 
on Figure 2 below and on Drawing 01(AQ), in accordance with BM3.3. The results of this stability modelling 
can be found in Table 3 below, with selected print outs in Appendix D.  

The slope stability sections analysed were found to achieve the required factors of safety. 

Table 3: Slope Stability Factor of Safety Criteria 

Condition Required Factor of Safety 
(BM3.3) 

Static long-term conditions (effective stress soil shear strengths, normal 
groundwater, normal traffic loading) 

1.5 

Transient short-term conditions (elevated groundwater conditions, overload traffic 
loading) 

1.2 

DCLS seismic condition1 1.0 

Note:       1. Factor of safety < 1.0 acceptable where displacement-based approach is adopted  

Figure 2: Wetland 2-2 Critical Stability Sections 

 

4.3 Recommendations 

The assessment of slope instability indicates that the proposed wetland achieves the slope stability factor of 
safety criteria outlined in BM3.3. The following recommendations must be considered during construction: 
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• All earthwork activities must be carried out in general accordance with the requirements of NZS 4431 and 
the requirements of the Auckland Council Infrastructure Development Code under the guidance of a 
Chartered Professional Geotechnical Engineer.  

• Preparation of the subgrade beneath the proposed bund fill areas should comprise stripping of all 
vegetation, topsoil, any pre-existing fill materials or weak soils followed by benching of the exposed 
subgrade where natural slopes beneath the fill exceed gradients of nominally 1:5 (vertical to horizontal).  
The subgrade should then be scarified and moisture conditioned where necessary and then proof rolled 
to verify the subgrade stiffness and consistency.   

• Bund fills must comprise structural engineered fill constructed to the Geotechnical Works Specification 
for the wider subdivision referenced AKS2023-0072AQ Rev 0 dated 6 December 2024. Earthfill must be 
placed, spread and compacted in controlled 250mm to 300mm thick (loose) lifts under the direction of a 
geotechnical engineer. The fill may comprise either granular or cohesive material subject to being free of 
any organic material and having no particles greater than 150mm diameter.  

• Subgrade materials will need to consist of a low permeability clay to prevent excessive seepage and as 
such allowance should be made for lining the pond with a minimum of a metre of engineered clay fill. 

5.0 PRELIMINARY SHARED PATH CONSIDERATIONS 
It is understood that at this stage the alignment of the shared path is considered preliminary and may be 
subject to change following discussions with wider stakeholders. As such we have not undertaken detailed 
investigations at this stage. 

5.1 Preliminary Ground Model  

A preliminary ground model is described below is based on limited site investigations carried out in this area. 

• It is understood that soft contaminated ground is present along the shared path alignment, in particular 
between chainage 80 and 165. Existing information within this area included TP27 was abandoned due 
the presence of contaminants. HA009 refused on fill at 0.4m depth. 

• From chainage 80 to 0, the existing ground information suggests that the ground conditions comprise 
Tauranga Group Alluvium and South Auckland Volcanic Group materials, as described in Table 4.0 for 
Wetland 2-2.  

5.2 Preliminary Geohazards Assessment 

A review of the ground model presented above, and the proposed shared path alignment suggest the 
following: 

Chainage 0 to 80 – Fill Embankment 

• Global stability of this embankment will need to be checked once further ground investigation is carried 
out. It is understood that this fill embankment has proposed slopes of 1V:2H which are likely to undergo 
soil creep without further treatment such as geogrid reinforcement.  

• The proposed fill embankment is up to 5m high, this is likely to cause load induced settlement of the 
underlying alluvium. Given the very stiff nature of the alluvium these settlements are likely to be largely 
‘built out’ during construction and present a low risk of ongoing creep settlements that may cause 
ongoing damage to the proposed asphalt surface. This will need to be checked once further 
investigations are carried out and the shared path alignment is finalised.  

Chainage 80 to 165 – Potentially Soft Contaminated Fill Area 
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• Fills in this area are limited to less than 1.0m in height so the risk of load induced consolidation 
settlements are low. However, this should reviewed following further investigation to check that 
secondary creep settlements are not excessive. 

• If secondary creep settlements are considered excessive, treatments may include undercut and 
replacement of the soft materials, preloading/surcharge or the use of imported light weight fills (such as 
pumice sand). 

• Where fills are not present, subgrade conditions are expected to be poor with low natural %CBR values. 
Subgrade improvement in the form of undercutting and replacement with engineered fills and/or lime 
stabilisation may be required. 

• For particularly soft contaminated areas, the use of timber boardwalks with driven timber piles may be a 
more suitable solution. 

• Areas in close proximity to the Hingaia Stream may be subject to global instability risk and/or ongoing soil 
creep. Set backs may be required once the ground model is further understood. 

6.0 FURTHER WORK 
As described in Section 5, further geotechnical investigation is required for the shared path alignment. This 
should comprise a series of hand auger boreholes evenly scaped along the alignment once this is finalised.  

7.0 CLOSURE 
Additional important information regarding the use of your CMW letter is provided in the ‘Using your CMW 
Report’ document attached to this report.  

This report has been prepared for use by Kiwi Property Holdings No.2 Limited in relation to the Drury Central 
Stage 2 project in accordance with the scope, proposed uses and limitations described in the report. Should 
you have further questions relating to the use of your report please do not hesitate to contact us.  

Where a party other than Kiwi Property Holdings No.2 Limited seeks to rely upon or otherwise use this report, 
the consent of CMW should be sought prior to any such use. CMW can then advise whether the report and its 
contents are suitable for the intended use by the other party.   
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For and on behalf of CMW Geosciences  

Prepared by: 

 

Tasneem Khan 
Geotechnical Engineer  

Reviewed and authorised by: 

 

 

Chris Ritchie 
Principal Engineering Geologist  

Distribution: 1 electronic copy to Colin Dryland via email 
Original held at CMW Geosciences 

 
Appendix A: CMW Drawings 
Appendix B: Development Plans 
Appendix C: Existing Investigation / Logs 
Appendix D: Slope Stability Analysis. 
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USING YOUR CMW GEOTECHNICAL REPORT 

Geotechnical reporting relies on interpretation of facts and collected information using experience, professional judgement, and 
opinion. As such it generally has a level of uncertainty attached to it, which is often far less exact than other engineering design 
disciplines. The notes below provide general advice on what can be reasonably expected from your report and the inherent limitations 
of a geotechnical report.  

Preparation of your report 

Your geotechnical report has been written for your use on your project. The contents of your report may not meet the needs of others 
who may have different objectives or requirements. The report has been prepared using generally accepted Geotechnical Engineering 
and Engineering Geology practices and procedures. The opinions and conclusions reached in your report are made in accordance with 
these accepted principles. Specific items of geotechnical or geological importance are highlighted in the report. 

In producing your report, we have relied on the information which is referenced or summarised in the report. If further information 
becomes available or the nature of your project changes, then the findings in this report may no longer be appropriate. In such cases 
the report must be reviewed, and any necessary changes must be made by us.  

Your geotechnical report is based on your project’s requirements 

Your geotechnical report has been developed based on your specific project requirements and only applies to the site in this report. 
Project requirements could include the type of works being undertaken; project locality, size and configuration; the location of any 
structures on or around the site; the presence of underground utilities; proposed design methodology; the duration or design life of 
the works; and construction method and/or sequencing.    

The information or advice in your geotechnical report should not be applied to any other project given the intrinsic differences 
between different projects and site locations. Similarly geotechnical information, data and conclusions from other sites and projects 
may not be relevant or appropriate for your project. 

Interpretation of geotechnical data 

Site investigations identify subsurface conditions at discrete locations. Additional geotechnical information (e.g. literature and external 
data source review, laboratory testing etc) are interpreted by Geologists or Engineers to provide an opinion about a site specific 
ground models, their likely impact on the proposed development and recommended actions. Actual conditions may differ from those 
inferred to exist due to the variability of geological environments. The actual interface between materials may be far more gradual or 
abrupt than assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist, but steps can 
be taken to reduce the impact of unexpected conditions. Interpretation of factual data can be influenced by design and/or 
construction methods. Where these methods change review of the interpretation in the report may be required.   

Subsurface conditions can change 

Subsurface conditions are created by natural processes and then can be altered anthropically or over time. For example, groundwater 
levels can vary with time or activities adjacent to your site, fill may be placed on a site, or the consistency of near surface conditions 
might be susceptible to seasonal changes. The report is based on conditions which existed at the time of investigation. It is important 
to confirm whether conditions may have changed, particularly when large periods of time have elapsed since the investigations were 
performed. 

Interpretation and use by other design professionals 

Costly problems can occur when other design professionals develop their plans based on misinterpretations of a geotechnical report. 
To help avoid misinterpretations, it is important to retain the assistance of CMW to work with other project design professionals who 
are affected by the contents of your report. CMW staff can explain the report implications to design professionals and then review 
design plans and specifications to see that they have correctly incorporated the findings of this report. 

Your report's recommendations require confirmation during construction 

Your report is based on site conditions as revealed through selective point sampling. Engineering judgement is then applied to assess 
how indicative of actual conditions throughout an area the point sampling might be. Any assumptions made cannot be substantiated 
until construction is complete.  For this reason, you should retain geotechnical services throughout the construction stage, to identify 
variances from previous assumption, conduct additional tests if required and recommend solutions to problems encountered on site.  

A Geotechnical Engineer, who is fully familiar with the site and the background information, can assess whether the report's 
recommendations remain valid and whether changes should be considered as the project develops.  An unfamiliar party using this 
report increases the risk that the report will be misinterpreted. 

Environmental matters are not covered 

Unless specifically discussed in your report environmental matters are not covered by a CMW Geotechnical Report. Environmental 
matters might include the level of contaminants present of the site covered by this report, potential uses or treatment of 
contaminated materials or the disposal of contaminated materials. These matters can be complex and are often governed by specific 
legislation.   

The personnel, equipment, and techniques used to perform an environmental study can differ significantly from those used in this 
report. For that reason, our report does not provide environmental recommendations. Unanticipated subsurface environmental 
problems can have large consequences for your site. If you have not obtained your own environmental information about the project 
site, ask your CMW contact about how to find environmental risk-management guidance. 
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APPENDIX B  
Development Plans 
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