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GEOTECHNICAL SPECIALISTS

Rotokohu Investments Limited Our Reference: P -002646
¢/- Mount Hobson Group
Attention: Mark Benjamin 22 January 2025

By email: MarkB@mhg.co.nz
Dear Mark,

50 Westney Road, Mangere - Proposed Land Use Change
Geotechnical Desk Study Report

1. Introduction

Initia Limited (Initia) has been engaged by Rotokohu Investments Limited to undertake a geotechnical
desktop study for the proposed land use change for the property situated at 50 Westney Road,
Mangere.

This Geotechnical Assessment Report (GAR) has been prepared to present the findings of the desktop
study and to provide an opinion at to the suitable of the land for future light industrial development.

A previous report! was prepared by Initia for minor earthworks and pavement construction associated
with a carpark development at the rear (eastern end of the property) in May 2021. This earlier report
has been referenced for the purpose of assessing suitability of the land for light industrial
development.

2. Background

We understand that the site is currently zoned as residential with a specific SPCA precinct and
requires a land use change to light industrial to allow future development. It is understood that future
development would comprise industrial buildings up to 20 m high. Moderately to heavily loaded floor
slabs (30 to 40 kPa live load) are anticipated for development of this type.

3. Site Description

The site is located at 50 Westney Road, Mangere, and is approximately 4.0 Ha in area. The western
half of the site is currently occupied by an SPCA Precinct, comprising several buildings, pavements and
grassed areas. The eastern half of the site is occupied by a recently developed hardstanding carpark.
Several medium to large trees are present across the site, particularly in the west of the site.

According to Auckland Council GIS Contours, the site is generally level, grading from 14.5 m RL in the
south-western corner to 15.0 m RL in the north-eastern corner. It is understood that, as part of the
development of the hardstanding carpark, the eastern half of the site was regraded.

The site is bounded by Westney Road to the west, Zayed College to the north, and residential
properties to the east. Several light industrial buildings and carparking facilities are present to the
south of the site. The Pukaki Inlet is approximately 350 m south-east of the site.

! Initia. Proposed Carpark - 50 Westney Road, Mangere. Geotechnical Assessment Report. Initia Ref.
P-000747. Dated May 2021
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A review of historic aerial photographs indicated that the SPCA precinct on the site was first
developed around 1988 and appeared to have been used for agricultural purposes prior. Minor
alterations and structures have been added to the precinct since then.

Figure 1: Aerial Photograph of 50 Westney Road

4. Geology

Based on a review of the published geological maps (see Figure 2 below) for the area and historical
geotechnical data from the New Zealand Geotechnical Database (NZGD), the site is inferred to be
underlain by Puketoka Formation soils (see cream colour unit on Figure 2) These soils typically
comprise pumiceous mud, sand and gravel with muddy peat and lignite. Auckland Volcanic Field
basaltic tuff is mapped 1.4 km east of the site and it is possible that a veneer of volcanic ash mantles
the site.
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Figure 2: Published Geological Map of Mangere

5. Geotechnical Investigations

Historic Investigations

Historical investigations are available for the site from the New Zealand Geotechnical Database and
from historical Initia projects. The reference investigations are described in detail below.

Drillwell Exploration NZ 1998

Between 11 & 13 October 1998 Drillwell Exploration NZ undertook the boring of a well centrally at 50
Westney Road. The drilling was completed under the supervision of Tonkin + Taylor. The bored well
was taken to a depth of 69.88 m. The bored well log has been sourced from the New Zealand
Geotechnical Database and is attached in Appendix B and the location is presented on Figure 2646-
GO1 in Appendix A.

Riley Consultants 2015

Riley Consultants undertook geotechnical investigations at the subject site in January 2015 comprising
of 11 No. hand auger boreholes taken to between 3 and 4.5 m bgl. These investigations were
completed to assess the suitability of the site for future development.

The Riley hand auger borehole logs are attached in Appendix B and the location is presented on Figure
2646-G01 in Appendix A.

Initia 2021

A geotechnical investigation was carried out by Initia on the 12th and 13th of April 2021 at 50
Westney Road for the hardstanding carpark development. The investigation comprised 9 No. test pits
excavated by Wilkinson Civil Ltd using a 13-tonne excavator and 4 No. hand auger boreholes. The
investigations were completed under the supervision of an Engineering Geologist from Initia. A
summary of the Initia investigations is presented in Table 1 below and locations are shown on Figure
2646-G01 in Appendix A. Logs are attached in Appendix B.
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Table 1: Summary of Historic Investigations

Coordinates

Investigation Investigation (NZTM)! Sl SEJ = UGB
: : Elevation Depth
ID Type Easting | Northing (m RL)2 (m BGL)
(mE) (mN)
HAO1 Hand Auger 1759536 5905841 15.0 1.8
HAO02 Hand Auger 1759580 5905857 14.4 2.0
HAO3 Hand Auger 1759589 5905803 14.5 2.0
HAO4 Hand Auger 1759544 5905787 14.6 1.8
TPO1 Test Pit 1759558 5905878 14.7 24
TPO2 Test Pit 1759582 5905891 16.6 3.0
TPO3 Test Pit 1759606 5905839 14.3 2.3
TPO4 Test Pit 1759622 5905830 17.3 3.0
TPO5 Test Pit 1759563 5905821 14.7 24
TPO6 Test Pit 1759512 5905806 15.2 2.7
TPO7 Test Pit 1759569 5905762 14.6 2.7
TPO8 Test Pit 1759602 5905777 17.3 3.0
TPO9 Test Pit 1759536 5905841 15.0 2.1

6. Subsurface Model

With reference to the published geological maps and historic investigation results presented above,
the site is inferred to be underlain by a veneer of weather volcanic ash (Auckland Volcanic Formation)
overlying Takaanini Formation soils (formerly Puketoka Formation). A summary of the inferred ground
model is presented on Table 2 below.

It is important to note that the subsurface model has been developed using shallow investigation data
and one deep well borehole. Detailed geotechnical investigations, comprising Cone Penetration Tests
(CPTs) and/or machine drilled boreholes will be required for future light industrial development.

Table 2: Inferred Site Subsurface Model

Depth Below Typical Layer
Unit Anticipated Lithology Ground Level L GESS
(m) (m)

Topsoil Stiff silt 0.0 0.1-0.3
Historic Fill Gravelly silt, mixed 0.0 03-10
topsoil
Auckland Volcanic Field: Very stiff to hard clayey _ ~
Weathered Volcanic Ash Silt Ll U=
Stiff to Ve?iIHStIff clayey 0.9 - 14 07 -10
Takaanini Formation Curlew Member S.E'";:\%j:g;;EgIT Loff = 20 2ol
(formerly Puketoka Formation) Ty ndy ’ 5to7 15.0
loose to medium dense
Silty SAND (medium 19 20
dense to dense)
Takaanini Formation Otahuhu
Member (formerly Kaawa Formation) SLellEchieidehiechio 39.0 >70 m (Not
very dense proven)

Groundwater
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Historic investigations typically encountered groundwater 2.0 m to 3.0 m below ground current levels,
i.e. RL 12 to 13 m. The measured groundwater is expected to be perched with regional groundwater
levels likely controlled by the Pukaki Inlet (intertidal), which is approximately 400 m southeast of the
site

7. Geotechnical Considerations

The following geotechnical considerations are considered pertinent to the proposed site land use
change to future light industrial:

- Site seismicity and subsoil class;

- Liquefaction susceptibility;

- Slope stability;

- Settlement risk and ground improvements; and
- Foundations.

The advice and recommendations presented in this report are based on a desktop study and previous
geotechnical investigation data and local project experience. Future proposed development will require
site/project specific geotechnical investigations.

Site Seismicity and subsoil class

Based on our knowledge of the site and the area, the depth to rock is likely to be greater than 70 m
bgl. Therefore, our preliminary assessment is that the site is classified Site Subsoil Class D (Deep Soil)
in accordance with Table 3.2 of NZS 1170.5:2004.

The peak ground accelerations for geotechnical analyses have been derived using the MBIE
Geotechnical Earthquake Engineering Guidelines, Module 1, we have assumed the following in deriving
the seismic design loading:

- 50 years design life for the proposed building;

- Important level 2 - IL2;

- SLSreturn period - 1 in 25 years return period events; and
- ULS return period - 1 in 500 years return period events.

The geotechnical peak ground accelerations calculated for the site and the associated effective
magnitudes are assumed in Table 3 below.

Table 3: Summary of Design Peak Ground Acceleration

Design Seismic Parameters Serviceability Limit State | Ultimate Limit State

Peak Ground Acceleration 0.05 0.191
Effective Earthquake Magnitude 5.9 6.5t

Note 1: The ULS magnitude and PGA are derived lower bounds recommended in MBIE Module 1 - Earthquake
engineering practice (November 2021).

Liquefaction Susceptibility

The site is underlain by an upper layer of cohesive soils comprising volcanic ash, and fine-grained units
of the Takaanini Formation (formerly Upper Puketoka Formation clayey silt and peat). The upper
cohesive soil layers likely extend at least 5.0 m below ground level. The underlying soils comprise
interbedded layers of silty SAND and sandy SILT with variable density (loose to dense).

While the upper cohesive soils are non-liquefiable under SLS and ULS seismic events, the sandy SILT
and silty SAND units of the Takaanini Formation Curlew Member are potentially liquefiable under ULS
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levels of shaking. Based on our experience in the region, potentially liquefiable layers are usually
discrete and non-continuous; however, they can be cumulatively between 2 and 5 m in thickness.

Given the presence of a non-liquefiable surface ‘crust’ which is expected to be at least 5 m thick, the
consequential effects of liquefaction within layers of loose/medium dense silty SAND are likely to
limited to total and differential settlements (free-field). There is a negligible risk of foundation punching
failure, SILT/SAND ejecta and lateral spread under a ULS event.

Overall, it is anticipated that the consequences of liquefaction occurring at depths of 5 m or more
below the site will be low and tolerable to light industrial buildings (avoiding geotechnical collapse
mechanisms and preserving life-safety, as is required under the building code). We also note that the
subsurface conditions beneath surrounding light industrial development (Airport Oaks and Verissimo
Drive) have similarly liquefaction susceptible soils at depth and these sites have been successfully
developed by design for management of liquefaction related effects (total and differential settlements).

We consider that liquefaction susceptibility is a risk that can be adequately managed by suitable
investigation and design and does not preclude the suitability of the site for light industrial
development. Detailed investigations and quantitative liquefaction analyses will be required as part of
any proposed future development at the site..

Slope Stability

The site is generally level with ground surface levels varying between approximately 14.5 m and 15.0
m RL. The site is also located approximately 350 m from the western most edge of the Pukaki Inlet,
where the ground levels reduce from approximately 15.0 m RL to sea level.

Given the ‘flat’ site levels and significant offset from the coastal fringe, the site slope instability hazard
is negligible and does not need to be considered for future development which will be sited at or near
to current ground levels.

Settlement risk and ground improvements

Proposed future development at the site is understood to comprise light industrial buildings up to

20 m in height. Such development can include moderately to heavily loaded floor slabs (30 to 40 kPa
live load). Therefore, settlement of organic soils (PEAT) which are present at shallow depths (~5m bgl),
will likely be the key geotechnical consideration/risk for future development.

As outlined in Section 6, the site is inferred to be underlain by a layer of high strength cohesive AVF
clayey silt, and upper Takaanini Formation cohesive soils overlying moderately to highly compressible
PEAT. The magnitude of potential settlement will depend on building floor loads, finished floor levels
(relative to existing site levels) and the thickness, strength and compressibility of the PEAT and other
low strength soil units. This will need to be confirmed by detailed investigation and appropriate design
once project proposals are developed.

Where post-construction settlements are estimated to be greater than those which can be tolerated
by typical light industrial buildings (portal framed structures with post tensioned floor slabs bearing on
grade), some level of ground improvement may be required prior to building construction.

Preloading is likely to be the most cost-effective ground improvement option for management of
settlement risk and has been employed on several nearby sites within 500 m of the subject site.
Preloading involves placing temporary fill embankments at building platforms prior to constructing the
buildings. The preload consolidates the underlying soils prior thus limiting post-construction building
settlements to allowable tolerances.

Preloading requirements will depend on building loads, ground conditions and allowable settlement
tolerances and will therefore be subject to investigation and analysis during design and consenting
phases.
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Other settlement mitigation options which could be employed include:

- Load compensated building platforms (undercutting below current site levels, possibly in
combination with replacement using lightweight fill)

- Installation of rigid inclusions (e.g. rammed aggregate piers, timber poles, unreinforced
concrete columns) at regular centres (1.5 to 2.5 m grids) beneath the building with a load
transfer platform above (e.g. geogrid reinforced hardfill raft)

- Fully suspended floor slabs on piles end bearing on dense SAND layers.

In summary, whilst the near surface soils are susceptible to consolidations settlement, there are several
proven/effective ground improvement options which can be employed, where necessary, to mitigate
adequately mitigate this risk. Such options have been successfully used on nearby sites at Verissimo
Drive, with similar ground conditions to the subject site.

Foundation Options

The near surface soils are typically high strength, (>70 kPa undrained shear strength) and therefore
likely favourable for support of the proposed light industrial buildings on shallow foundations.
Settlement risk will need to be assessed under SLS loading conditions.

Given the nature of likely future buildings, i.e. warehouse structures, shallow foundation pad and strip
footings are expected to be suitable. Pad/strip footings will likely need to be tied together with ground
beams to limit differential vertical and lateral displacement under seismic and static conditions.

8. Conclusions

The following key conclusions are made in relation to the geotechnical suitability of the site at 50
Westney Road, Mangere for light industrial development, in support of a plan change application.

Subsurface Conditions:

1. The site is expected to be underlain by a layer of surficial topsoil/ isolated fill, overlying AVF
clayey silt and Takaanini Formation soils. The Takaanini Formation ‘Curlew Member’ soils likely
extend to depths of circa 40 m bgl and comprise upper cohesive clayey silt/silty clay, PEAT,
and interbedded loose to dense silty SAND/sandy SILT and hard SILT. Dense to very dense
shelly SANDs of the Otahuhu Member (formerly known as Kaawa Formation sands) is
expected to be present at ~ 39 m bgl.

Seismic Considerations:

2. The site is expected to be Site Subsoil Class D, in accordance with NZS 1170.5.

3. Therrisk of liquefaction trigger under a ULS seismic event is moderate in the deeper soils
below an upper non-liquefiable crust of approximately 5 m.

4. The consequential effects of liquefaction in soils at 5 m below ground level (ULS event) are
likely to be low and limited to free-field surface settlement. Such effects can be mitigated by
appropriate design.

Slope Stability:

5. Given the flat grade of the site its significant offset from the costal fringe, slope instability is
not a risk to future development.

Settlement Risk and Ground Improvements:

6. As the site is underlain by PEAT and other compressible soils, static settlement is expected to
be the key geotechnical consideration/constraint to future light industrial development.
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However, this risk can be suitably managed with appropriately designed ground improvement,
where required.

7. Preloading is expected to be the most cost-effective ground improvement option and has
been successfully utilised on other nearby light industrial sites on Verissimo Drive.

Foundations

8. Given the presence of a relatively high strength soil mantle at the site, shallow foundations are
expected to be suitable for future light industrial structure, provided settlement considerations
are appropriately addressed.

Investigations and Design

9. Any future proposed development at the site should be subject to detailed geotechnical
investigation, design and construction monitoring.

9. Summary

Based on the findings of this geotechnical desk top study, we conclude that the site at 50 Westney
Road is generally suitable for light industrial development. There are geotechnical issues - principally
the presence of compressible soils - which will need to be resolved by suitable geotechnical
investigation and design; however, this should not preclude the use of the land for future light
industrial buildings. In addition, we note that surrounding land to the south and south west has similar
ground conditions to those inferred at this site and has been successfully developed into large
footprint warehousing and other storage facilities.

10. Applicability
This desk study has been prepared for Rotokohu Investments Limited, with respect to the brief

provided to us. The advice and recommendations presented in this report should not be applied to any
other project or used in any other context without prior written approval from Initia Limited.

Report prepared by, Report approved by,

X?ﬁ@z

Freddie Thomlinson Nick Speight
Geotechnical Engineer Senior Geotechnical Engineer
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Appendix B: Historic Investigation Logs
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HOLE NO.:
Project Ref.:

P-000747

TEST PIT LOG

CLIENT: Rotokohu Investments Ltd

SITE LOCATION: 50 Westney Road, Mangere

PROJECT: Car Park, Westney Rd

CO-ORDINATES:
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MATERIAL DESCRIPTION

(See Classification & Symbology sheet for details)

Clayey SILT; orange brown with some grey mottles.

SILT, with some rootlets; brown.
Hard; high plasticity; moist.

Stiff; non-plastic; dry.
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P-000747

TEST PIT LOG

CLIENT: Rotokohu Investments Ltd

Mangere

SITE LOCATION: 50 Westney Road

PROJECT: Car Park, Westney Rd
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Target depth reached

INVESTIGATION TYPE

WATER

I:' Hand Auger

Y Standing Water Level

<} Out flow

Test Pit

> In flow
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MATERIAL DESCRIPTION

(See Classification & Symbology sheet for details)

Very stiff; non-plastic; dry; (topsail).

SILT; brown.

1.0m: grades to hard

2.7m: grades to grey with orange brown mottles™ | D

Clayey SILT; orange brown with grey mottles.

Gravelly SILT; greyish brown.
Very stiff; non-plastic; moist
Very stiff; high plasticity; moist.

EOH: 3.00m
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TPO5

HOLE NO.:
Project Ref.:

-000747

P

TEST PIT LOG

CLIENT: Rotokohu Investments Ltd

Mangere

SITE LOCATION: 50 Westney Road

PROJECT: Car Park, Westney Rd

CO-ORDINATES:

12/04/2021

Wilkinson Civil LTD START DATE:

CONTRACTOR:
Datum: AUCKHT1946 MACHINE: 13 Tonne Excavator

Level method: coONTOUR OPERATOR: Matt

ELEVATION: 14.7m

1759563.1mE, 5905821.1mN

END DATE: 12/04/2021
LOGGED BY: QS

Location method: GPSH

MDH

CHECKED BY:
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Target depth reached

INVESTIGATION TYPE

WATER

I:' Hand Auger

Y Standing Water Level

<} out flow

Test Pit

> In flow

SIATdINVS o Ja)

A Co-ordinate system: NZTM

GEOTECHNICAL SPECIALISTS

MATERIAL DESCRIPTION

(See Classification & Symbology sheet for details)

1.5m: grades to stiff— |

0.6m: grades to high plasticity, moist—"|

Clayey SILT; brownish grey with orange brown and black
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Target depth reached

INVESTIGATION TYPE

WATER

I:' Hand Auger

Y Standing Water Level

<} Out flow

Test Pit

> In flow
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TPO7

HOLE NO.:
Project Ref.:

-000747

P

TEST PIT LOG

CLIENT: Rotokohu Investments Ltd

Mangere

SITE LOCATION: 50 Westney Road

PROJECT: Car Park, Westney Rd

CO-ORDINATES:

Wilkinson Civil LTD START DATE: 12/04/2021

CONTRACTOR:
Datum: AUCKHT1946 MACHINE: 13 Tonne Excavator

Level method: coONTOUR OPERATOR: Matt

ELEVATION: 14.6m

1759569.4mE, 5905762.3mN

END DATE: 12/04/2021
LOGGED BY: QS

Location method: GPSH

MDH

CHECKED BY:
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INVESTIGATION TYPE

WATER

I:' Hand Auger

Y Standing Water Level

<} Out flow

Test Pit

> In flow
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Target depth reached

SIATdINVS
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A Co-ordinate system: NZTM

GEOTECHNICAL SPECIALISTS

MATERIAL DESCRIPTION

(See Classification & Symbology sheet for details)

0.6m: grades to high plasticity, moist—"|
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TPO8

HOLE NO.:
Project Ref.:

P-000747

TEST PIT LOG

CLIENT: Rotokohu Investments Ltd

SITE LOCATION: 50 Westney Road, Mangere

PROJECT: Car Park, Westney Rd

CO-ORDINATES:

Wilkinson Civil LTD START DATE: 12/04/2021

CONTRACTOR:

ELEVATION: 17.3m

1759601.9mE, 5905777.2mN

END DATE: 12/04/2021
LOGGED BY: QS

Datum: AUCKHT1946 MACHINE: 13 Tonne Excavator

Level method: coONTOUR OPERATOR: Matt

Location method: GPSH

MDH

CHECKED BY:
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Target depth reached

INVESTIGATION TYPE

WATER

I:' Hand Auger

Y Standing Water Level

<} Out flow

Test Pit

> In flow

A Co-ordinate system: NZTM

GEOTECHNICAL SPECIALISTS
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HAO01

Project Ref.:
P-000747

START DATE: 13/04/2021
END DATE: 13/04/2021
LOGGED BY: QS

HOLE NO.:
CHECKED BY: MDH

Datum: AUCKHT 1946
Level method: CONTOUR

ELEVATION: 15m

SITE LOCATION: 50 Westney Road, Mangere
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Page 1 of 1

> In flow

HAND AUGER LOG

CO-ORDINATES: 1759535.5mE, 5905841.3mN

PROJECT: Car Park, Westney Rd
A Co-ordinate system: NZTM

CLIENT: Rotokohu Investments Ltd
Location method: GPSH

GEOTECHNICAL SPECIALISTS
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HA02

HOLE NO.:
Project Ref.:

-000747
START DATE: 13/04/2021
END DATE: 13/04/2021

P
LOGGED BY: QS

HAND AUGER LOG

CLIENT: Rotokohu Investments Ltd

SITE LOCATION: 50 Westney Road, Mangere

PROJECT: Car Park, Westney Rd

ELEVATION: 14.4m

CO-ORDINATES: 1759579.6mE, 5905857.0mN

Datum: AUCKHT 1946

Level method: CONTOUR

Location method: GPSH

CHECKED BY: MDH

> In flow

A Co-ordinate system: NZTM

GEOTECHNICAL SPECIALISTS
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HA04

HOLE NO.:
Project Ref.:

P-000747
START DATE: 13/04/2021
END DATE: 13/04/2021
LOGGED BY: QS

HAND AUGER LOG

SITE LOCATION: 50 Westney Road, Mangere

CLIENT: Rotokohu Investments Ltd

PROJECT: Car Park, Westney Rd

ELEVATION: 14.7m

CO-ORDINATES: 1759544.2mE, 5905786.6mN

Datum: AUCKHT 1946

Level method: CONTOUR

Location method: GPSH

CHECKED BY: MDH
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Target depth reached

INVESTIGATION TYPE

WATER

Hand Auger

Y Standing Water Level

<} Out flow

> In flow

A Co-ordinate system: NZTM

GEOTECHNICAL SPECIALISTS
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