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Oyster Capital 
C/- Mr A McCarthy 

 

Dear Andrew 

 

RE: Preliminary Geotechnical Appraisal Report for the Waihoehoe Plan Change Area, Drury 

1 INTRODUCTION 

Oyster Capital (“Oyster”) is applying to Auckland Council for a Plan Change to the Auckland Unitary 

Plan (Operative in Part) (AUP) to rezone 48.9 hectares of Future Urban land in Drury East. It is 

proposed to rezone the land to a mix of residential zones (Terraced Housing and Apartment Buildings 

and Mixed Housing Urban) with provision for drainage reserves. The rezoning proposal provides 

capacity for up to 1054 dwellings. Additionally, a precinct is proposed with trigger rules that stage the 

release of development capacity with the delivery of required infrastructure.  

Oyster has an interest in 18.4 hectares of land on the northern side of Waihoehoe Road as outlined 

in Figure A below. Oyster are experienced residential and land developers in Auckland and are 

currently undertaking large scale and high-quality housing developments in Whenuapai and 

Beachlands.  

 
Figure A: Showing the Plan Change Area and the Oyster Capital land holdings (shown blue).  
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Lander Geotechnical Consultants Limited have been engaged by Oyster to undertake a reasonably 

comprehensive desktop and preliminary field investigation of geotechnical conditions of the above site 

as delineated on the attached Geology Overview Plan (Figure 01) and Site Investigation Plan (Figure 

2) respectively. 

2 SCOPE AND OBJECTIVES 

Our brief principally relates to the preparation of a Preliminary Geotechnical Appraisal Report 

(PGAR), in order to support a comprehensive structure planning process and subsequent private plan 

change application for the area define on Figure 1. 

More specifically, our scope of work for the PGAR comprises: 

• Desktop review of geology in beneath the Waihoehoe Plan Change area. 

• Summary of the main topographical feature present, soil types and underlying geology, areas 

of obvious historic land modification (e.g. fill), and potential constraints to future urban 

development. 

• The results of the Lander Geotechnical preliminary geotechnical field investigation in No. 116 

Waihoehoe Road to assess the nature, bearing qualities, liquefaction potential and relative 

uniformity of the subsoils to the depths likely to be affected by any future land development 

works and future building loads; 

• Preparation of a PGAR presenting the findings of this preliminary work. 

In preparing this report, Lander Geotechnical have reviewed the following previous report: 

• Lander Geotechnical Consultants Limited, Preliminary Geotechnical Appraisal Report for 116, 

122, 128, 132, 136 and 140 Waihoehoe Road, Drury, reference J00784, dated 19 October 

2017 

3 SITE SPECIFIC APPRAISAL 

3.1 Site Description 

3.1.1 General 

Our study area (“the site”) comprises a number of separate properties, the legal descriptions and 

respective areas of each are able to be ascertained from Council’s GIS database if required. The site 

is bound by Waihoehoe Road to the south and neighbouring rural properties / farmlands on all other 

boundaries and it’s approximately outlined by the blue line depicted on the attached Figure 01.  

Physical site investigations have been undertaken in the property of 116 Waihoehoe Road which is 

within the Plan Change area, as per Figure 02 attached.   The majority of No.116 is in pasture and 

partially (towards the ‘front’ portion as defined on Figure 02 attached) used for forging factory. There 

are also numerous dwellings across the site mainly to wards the southern portion. 

The geomorphology of the area is defined as featureless alluvial plains, apart from shallow manmade 

farm drains / drainage ditches. Except where hand auger HA104 has drilled, a up to 2.2m topsoil 

stockpile was identified, there were no obvious signs of large-scale instability or land modifications as 

a result our preliminary work. 
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3.2 Geology 

Edbrooke, S. W. Institute of Geological and Nuclear Sciences. Geology of the Auckland Area: Scale 

1:250,000. geological map 3. 2001 describes the lithology as Puketoka formation soils consisting of 

Pliocene to Pleistocene alluvial sedimentary soils. Composition includes inorganic rock derived 

sediments, pumiceous sediments and organic and peat soils. The Puketoka formation is generally 

more consolidated and therefore stiffer than younger Tauranga group soils. 

3.3 Preliminary Borehole Findings 

Our fieldwork was undertaken in No 116 Waihoehoe Road on 21 and 22 January 2019 and involved 

the drilling of 12 hand auger boreholes to depths of up to 5 metres. In-situ shear vane tests were 

taken at 0.5m intervals to assess the vane shear strengths of the underlying soil. Hand augers 01 to 

04 from October 2017 as also appended as supplementary information. The positions are shown on 

the attached Figure 01. A summary of findings is as follows: 

• Topsoil was encountered at all borehole locations and ranged between 100mm and 300mm in 

thickness (expect HA104 where topsoil encountered up to 2.2m thick in a localised stockpile); 

• Existing filling was encountered in HA101 and HA107 to a depth of 1.0m and 0.7m 

respectively. Topsoil stockpile was identified in vicinity of  hand auger borehole HA104; 

• The natural subsoils investigated by our boreholes predominantly consisted of inorganic 

orange, brown, green and grey silts, clays and sands with organic inclusions and staining in 

majority of our boreholes.  Vane shear strengths measured within these deposits were 

typically returned readings between 51kPa to in excess of 205kPa indicating they were stiff to 

hard. Sensitivities to disturbance were typically in the range of 1.6 to 5.9 (insensitive to 

sensitive); 

• Standing groundwater was encountered and measured at the completion of the drilling in 

HA102, HA105, HA106, HA107, HA108, HA109, HA110 and HA111 at 2.0m, 1.9m, 2.0m, 

1.4m, 2.8m, 2.2m, 3.0m and 3.0m depth respectively. Groundwater was not encountered in 

our other borehole locations during the time of our investigation. Hand augers HA01 to 04 

from 2017 showed the water table encountered at 0.4m, 1.0m and 1.0m respectively at the 

completion of the drilling; 

• CPT testings refused on dense materials at between 11.0m and 14.0m depth below existing 

ground level. 

3.4 Geotechnical Considerations 

Published geology maps show that Puketoka Formation soils are present beneath the entire study 

area and it is sensible to conclude that ground conditions identified via the site investigations in No. 

116 Waihoehoe Road will persist across the study area.   Therefore, the considerations presented 

below are deemed to be relevant to the entire Waihoehoe Plan Change area.   

3.4.1 Foundation for Buildings 

Where inorganic natural ground is present, bearing capacity is expected to be in accordance with the 

limitations imposed by NZS 3604 where 300kPa geotechnical ultimate bearing capacity should be 

adopted. However, as is evident from the borehole findings to date the natural soils can contain 

pockets of weaker ground and/ or lenses of organics. 
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• Softer ground or lenses of organics can pose constraints to NZS3604 building foundations 

and residential end use, necessitating remediation during earthworks construction or 

specifically designed foundation solutions (i.e. “raft” foundations). Lander Geotechnical’s 

experience in the delivery of hundreds of building platforms to the north-west (Hingaia 

Peninsular area) and west (Auranga Development area) indicates only a small proportion of 

lots may be affected by soft ground or organic soils, but in due course more intensive physical 

site investigation associated with a subdivision development scheme will substantiate this 

risk; 

• The soils are likely to fall within AS2870 Class M to H expansive Site Class, and this is 

subject to laboratory testing of soil samples collected during later more intensive investigation 

for the Resource Consent phase(s) to support a specified subdivision scheme.  Foundation 

design for end user will need to mitigate adverse effects from expansive soils; 

3.4.2 Liquefaction Assessment 

3.4.2.1 Earthquake Risk and Liquefaction Potential 

A seismic liquefaction assessment has been carried out in accordance with the guidelines of MBIE 

module 3. Assessments were carried out using CLiq version 1.7 software.  The Boulanger and Idriss 

(2014) method was applied to the CPT data that we have retrieved from site. This analysis has 

allowed for clays to soften and sands to liquefy under seismic loadings. A groundwater table of 1m 

below the surface has been adopted. 

Peak ground Acceleration (PGA) were determined for both Serviceability Limit State (SLS) and 

Ultimate Limit State (ULS) criteria for each assessment.  PGA was determined in accordance with 

NZS 1170.5 – 2004, assuming Class C soils across the site (based on our investigation). Calculations 

also take account for the seismic reduction factor of 0.65. Building Importance Level 2 has been 

assumed and based on this, a SLS (1/25yr return period) and ULS (1/500yr return period) PGA have 

been calculated as 0.03g and 0.12g respectively. 

Based on the results presented in the outputs (attached), this analysis confirms that under an ULS 

earthquake the calculated maximum vertical settlements are up to 140mm. The maximum 

Liquefaction Potential Index (LPI) and Liquefaction Severity Number (LSN) are up to 1.546 and 

20.416 respectively. These LPI and LSN figures indicate that a performance level of L2 can be 

assumed (based on Module 3 Guidelines, Table 5.1) and thus liquefaction effects can be considered 

to be moderate. 

The zone of liquefaction is beyond 4m depth. It is considered likely the liquefaction induced settlement 

will occur relatively uncommonly (i.e. in a total fashion) across the landform, and according excessive 

differential settlements are unlikely to be a cause for concern, as indicated by the SLS results. 

However, because of the potential for total settlements any subdivision will need to be designed with 

this in mind, with regard to overland flows and flood plains. 

No lateral displacements have been calculated as the landform of our study area is a featureless 

alluvial plan (which is overall flat). 

3.4.2.2 Compositional Criterial of Soils 

In soils consisting of greater than 30% fines (classified as dry mass passing through a 0.075mm sieve 

consistent with the particle site distribution tests carried out), liquefaction susceptibility can be 

classified as follows: 
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• Plasticity Index < 7: Susceptible to liquefaction; 

• 7 < Plasticity Index < 12: Potentially susceptible to liquefaction; 

• Plasticity Index > 12: Not susceptible to liquefaction. 

The Atterberg classification results from the near surface soils indicate that the sample taken from 

HA100 at 0.5m to 1.0m with a PI of 56 indicating that is not susceptible to liquefaction, and the 

sample taken from HA110 at 0.5m to 1.0m with PI of 41 is also not susceptible to liquefaction. 

3.4.3 Earthworks and Infrastructure 

The natural deposits encountered across the site are typically of high strength and have good 

engineering characteristics for foundations and earthworks handling. Largely inorganic soils of 

relatively stiff to very stiff strength will be identified, although organic lenses and weaker sensitive 

layers are apparent in these materials. 

• The natural soils may be prone to piping (internal) soil erosion particularly if they are found to 

contain high pumice content, however very little (if any) pumice was identified in our 

preliminary investigations for this report.  Further geotechnical investigation should therefore 

assess this risk, especially if on-site stormwater management systems (e.g. rain gardens, 

attenuation ponds, etc.) are proposed. 

• The identified materials can be sensitive to disturbance during earthworks and repetitive 

trafficking from heavy machinery, and some boreholes displayed isolated lenses that would 

have these characteristics. Careful site management and/ or subsoil drainage have been 

effective in minimising subgrade degradation issues on recent large residential developments 

in similar geology at the Drury area (i.e. Auranga). The deeper deposits in particular is likely 

to require conditioning prior to placement as filling as in-situ moisture consents will likely be 

higher than those required for optimum compaction.  

• Deep trenches are prone to collapse especially where ground water conditions change rapidly 

and the materials are less cohesive, but this risk can be minimised by appropriate shoring or 

battering as required by legislation and safe construction practices. 

• Road subgrades are prone to degradation once exposed to the elements but is normally dealt 

with by engineering design (e.g. subgrade improvement via undercutting and replacement, or 

lime stabilising, construction sequencing to reduce subgrade exposure time, etc.). 

• Underfill drainage is usually adopted to control natural groundwater springs in the various 

drainage features that may be modified during development. They generally pose no 

constraints to end use if they are buried deep within engineered fills, or if this is not possible, 

they can be aligned to site boundaries to avoid future building platforms. 

4 CONCLUSIONS 

The site comprises topography and ground conditions that are reasonably well understood 

geotechnically. Precedence in this type of geology has been set via the large residential development 

in similar geology (e.g. Auranga & the Hingaia Peninsular). Provided there is due consideration to 

prevailing or perceived geotechnical issues during detailed site investigation for Resource Consent to 

support a subdivision scheme, then the study area as defined by Figure 01 herein is considered 

suitable for re-zoning to future urban use. 
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5 RECOMMENDATIONS 

The assessments presented in this report are based on a desktop review and visual inspections, plus 

a limited umber of shallow borehole tests on the prevailing landform. 

It is recommended that: 

• To support future development (i.e. Resource Consent / Subdivision design), further physical 

geotechnical site investigation that are commensurate with subdivision and earthworks 

scheme(s) should be undertaken to substantiate ground conditions and address any 

geotechnical constraints. Such investigations are expected to comprise (but are not limited to) 

further hand auger boreholes, trial pits using a hydraulic excavator, and soil sampling. 

• Appropriate laboratory soil testing is undertaken to characterise engineering and earthworks 

handling properties, compressibility, permeability and susceptibility to erosion or dispersion.  

6 LIMITATIONS 

This report has been prepared solely for the sue of our client, Oyster Capital, its professional advisers 

and the relevant Territorial Authorities in relation to the specific project described herein. No liability is 

accepted in respect of its use for any other purpose or by another person or entity. All future owner of 

this property should seek professional geotechnical advice to satisfy themselves as to its on-going 

suitability for their intended use. 

 

For and on behalf of Lander Geotechnical Consultants Limited 

Prepared By:      Reviewed and Authorised By: 

        

Alex Bu      Shane Lander 

Geotechnical Project Engineer    Principal Geotechnical Engineer 

NZDE(Civil)      CMEngNZ, CPEng, IntPE(NZ) 

 

Encl. 
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