














































































































































































































































































































































































































Civix Limited
Level 1, 87 Albert St
Auckland Central, Auckland, 1010

21 August 2020

Nathan Treloar
NFK & Co

460-478 West Coast Road, Glen Eden Government Fast Track Application — Civil Engineering
Dear Nathan,

This letter has been written to provide comment on Civil Engineering matters relévant to'the Fast Track Application for 460-
478 West Coast Rd (bar 466 West Coast Road). Discussed in this letter are Earthworks, Flooding and 3yWaters Servicing for this
proposed development.

We are currently undertaking earthworks modelling for the site based ofra 249 unit develdpment proposal. Our initial
assessment is that compliant road grades and cross-sections can be achieved within thessitesand that the development layout
proposed can be achieved with reasonable earthworks and,retaining:

The site currently has a large overland flow path flowing throughsthe middle of thessiter We have completed initial modelling
for the flow path and can confirm the ability to conveythe flows through thé siteiwhilst maintaining sufficient freeboard for
the proposed dwellings.

Stormwater, Wastewater and Water Supply sérvicing for the site are available via the existing public networks adjacent to the
site. We are currently working through capacity,assessment for the surrounding networks. Our initial results indicate some
local asset upgrades being required but fio significant downstream,network upgrades have been identified. In our opinion the
site can be servicing without major networkiupgrades downstream.

Should you have any questionsiin relation to any<f the above, please feel free to contact the undersigned on["s9(2)@ " or
via emai s 9(2)(a) (

Kind Regards,

Written By: Reviewed By:
JoshuaSymons Sam Blackbourn
CivilPEngineer Senior Engineer (CPENG 1002456)
L S92)@ s 9(2)(a)
s9(2)@), T s 9(2)(a)
CIVIXLIMITED
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Bioresearches =

A Babbage Company

Under the AUP OP, an intermittent stream is defined as:

‘Stream reaches that cease to flow for periods of the year because the bed is periodically above the water table.
This category is defined by those stream reaches that do not meet the definition of permanent river or stream
and meet at least three of the following criteria:

a) it has natural pools;

b) it has a well-defined channel, such that the bed and banks can be distinguished;

c) it contains surface water more than 48 hours after a rain event which results in stream flow;

d) rooted terrestrial vegetation is not established across the entire cross-sectional width of the channel;
e) organic debris resulting from flood can be seen on the floodplain; or

f) there is evidence of substrate sorting process, including scour and deposition.’

The GIS viewer indicated one overland flow path flowing through the céntre of the sitejywith multiple
headwater tributaries. Stormwater pipes inlets are also indicated within the site. Water is"shown to flow
through a series of stormwater pipes and open channels before joiningithe Waikumete Stream, which joins the
Oratia Stream and flows into the marine environment approximately 2:5km downstream of the site.
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Figure 2. 4 Totalled daily rainfall in the month preceding site assessment (15/06/2020 — 15/07/2020)
from Auckland Council’s environmental monitoring site at Oratia Cemetery Oratia.

Fiveysignificant rainfall events (>25mm) occurred within the month prior to assessment. Rainfall in the week
immediately preceding the site assessment was at sustained low to high levels (0.4mm — 28.6mm), with rain
recorded every day, indicating that the catchment was saturated. Approximately 3mm of rainfall occurred
within 48 hours prior to the site assessment (Auckland Council Environmental Monitoring Site: Oratia Cemetery
Oratia) (Figure 2), which, in conjunction with the rainfall from the previous week, is expected to result in stream
flow.

Watercourse Classification — NOLA estate, West Coast Rd, Glen Eden
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Remedial Action Plan — 460-478 West Coast Road and 317-345 Glengarry Road, Glen Eden

1 Introduction

ENGEO Ltd was requested by CPM 2019 Limited to prepare a Remedial Action Plan of the property
at 460-478 West Coast Road and 317-345 Glengarry Road, Glen Eden, Auckland (herein referred to
as ‘the site’; Figure 1). This RAP has been prepared in accordance with our proposal dated

23 July 2020 (reference number: P2020.001.106_03).

We understand that it is proposed to redevelop the site with 144 three-bedroom units, 105 twox
bedroom units and one commercial building (refer to Phillips Associates draft architectural plan
included as Appendix 1). The site has been historically used for a mixture of commereial, residential
and horticultural purposes. A preliminary and detailed site investigation undertaken by, ENGEO in
2020 (ref 17569.000.000_03) identified concentrations of contaminants in soil,that exceed the
relevant criteria for protection of human health and the environment.

This Remedial Action Plan has been prepared to support the resourcé consent applicatiory. Based on
the PSI / DSI results and our understanding of the proposed redevelopment, the proposed soil
disturbance, soil disposal, change of land use and subdivision wilhrequire a Restricted Discretionary
Activity Consent under the requirements of the Resource Management (National Environmental
Standards for Assessing and Managing Contaminants in.Soils to Protect Human Health) Regulations
2011 (the NES).

The proposed earthworks will also require a short term Controlled Activity Consent under Standard

E30.6.2.1 of the Auckland Unitary Plan, Operative in,Part, 16 Novemben2016 (the AUP).

2 Relevance and Objectivesiof the RAP

This RAP presents managemepntiprocedures to assistin (1) achieving a safe working environment for
all relevant personnel and (2) ‘protecting the gnvironment from contaminants in site discharges during
the redevelopment works.

In summary, this document contains:
o A summary ofthe key findings from the PSI / DSI (ENGEO 2020).
e Description of receiving eénvironment.

* = Assessmentof Effects on the Environment (AEE) from the redevelopment works (as they
relate to contaminated land concerns).

e Thefapproachiused to ensure no unacceptable risk to human health or the environment,
which includes:

o additional soil sampling in areas of site that were previously unable to be sampled;
- remedial goals for the site, and the proposed remedial strategies;
o soil validation testing and reporting;

o controls to be implemented during redevelopment works to protect site workers and
the surrounding environment; and

ENGEO 175639,000.000_04
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Remedial Action Plan — 460-478 West Coast Road and 317-345 Glengarry Road, Glen Eden

o guidance relating to the discovery of unexpected contamination, such as buried waste
or material emitting chemical odours.

This document has been prepared in general accordance with the Ministry for the Environment’s
(MfE’s) Contaminated Land Management Guidelines No.1 — Reporting on Contaminated Sites in
New Zealand (MfE, 2011a).

The information and recommendations provided herein are to augment the processes on-siteiand are
not intended to relieve any contractor or the controller of the place of work of their responsibility for
the health and safety of their workers and contractors. Nor is it intended to relievetcontractors
undertaking work on the site of their responsibilities under the Health and Safety.at Work"Act 2015
(MoBIE, 2015) and subsequent amendments, or the Health and Safety at Work (Asbestos)
Regulations 2016.

The provisions of the RAP are mandatory for all persons entering the sitéiand all contractor and
sub-contractor employees who will be involved in implementing the'precedures identified in this
document.

It is required that the contractor develop a site-specific health and-safety plan to complement this RAP
and to address other health and safety requirements that may be applicable to their site works.

3 Site Information and History.

Site information is presented within the PSI'/DSI. Table 1 belowpresents a summary of this
information.

Table 1: Site Information

: e ¢ O°
em ion
Legal Description > ¥22 4Wand Lot 2 DP 155993

Current Land Lov Combuﬁ‘of agricultural / horticultural land and residential land use.
N

tIy high-density residential land use, with some commercial land use at

Propcng er West Coast Road.
2% |
@lmate Slte@ \Approximately 4.2336 ha

’krrltonal thori \ Auckland Council

The site setting is described in detail within the PSI / DSI and summarised in Table 2 below.
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Remedial Action Plan — 460-478 West Coast Road and 317-345 Glengarry Road, Glen Eden

e No OCPs were detected above the laboratory limit of reporting.

* Heavy metal concentrations exceeded the published background concentrations in the
majority of samples.

e PAHs were detected above published background concentrations, but below human health
and the AUP environmental discharge criteria.

¢ The concentration of arsenic in soil samples from within the yard area of the site exceeds the
adopted human health criterion. Heavy metal concentrations (arsenic, copper and zinc)
exceeded the AUP environmental discharge criteria at these same locations. The‘area of soil
anticipated to contain concentrations above the AUP criterion is indicated.imFigure 2.

e One building material fragment (SS14 PACM) collected from the.fill material near the former
gully was confirmed to contain asbestos. The area where fill materialis anticipated to be
present in the gully is shown on Figure 2. Geotechnical hand'augers in the area suggested fill
within the gully area is up to 1.5 m bgl.

e One of the five soil samples analysed for asbestos (SS10)reported an asbestos
concentration below the adopted human health€riterion. Asbestos,was'not present in the
remaining four soil samples analysed.

4.3 PSI / DSI Findings

Shallow soils around the yard areas on the‘central and northern areas of the site contain
contaminants that exceed the relevant cfiteria for protection of human health and the environment.
The results of the PSI / DSI investigation‘indicated that soils. in these areas require remediation for the
site to be suitable for the proposed redevelopment. The anticipated extent of the remedial area is
presented on Figure 2.

The presence of heavy metals; PAHs and asbestos-above regional background levels in a number of
samples indicates the majority of surface soilsicannot be considered “cleanfill” for disposal purposes
or reused at anotherearthworks site (AUP,2016). The anticipated extent of these areas is presented
on Figure 2. It isdikely that deeperisoils wilbmeet the criteria for cleanfill, however further soil quality
testing is required to demonstratethis.

A number of areas were unable to.be accessed for sampling purposes; these are summarised below
and presented on Figure 2:

e | Horticultural areas’in the southwest of the site.

e Soils immediately surrounding and underneath the residential dwellings in the north and west
portion of the site.

e | _Soils beneath the hardstand areas near the north of the site.

Based on results from other areas of site with similar historical land use, soils from these areas are
considered unlikely to contain concentrations of contaminants that present an unacceptable risk to
human health or the environment for the proposed redevelopment, however additional testing is
recommended as part of earthworks to verify this. This testing will also confirm how this material
should be managed during redevelopment works and how the material should be classified if required
to be disposed of off-site for cut / fill purposes.

EN&O 17569 .000.000 0O
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5 Additional Soil Investigation Works

Because access was limited during the DSI, and to further assess the extent of contamination
identified during the DSI, additional soil sampling works will be undertaken prior to the start of
earthworks. The proposed additional sample locations are presented on Figure 3 and summarised
below.

5.1 Residential Dwellings

Following removal of the dwellings at 466 West Coast Road, 476 West Coast Road, and

337 Glengarry Road, surface soils surrounding and within the building footprints will'beanalysed for
lead and semi-quantitative analysis of asbestos. Soil samples will be collected by.a'suitably qualified
and experienced practitioner (SQEP) in accordance with the MfE Contaminated Land Management
Guidelines No 5, Site Investigation and Analysis of Soils (MfE, 2011).

5.2 474 West Coast Road

This area contained a concrete slab associated with the formerretail building, and'anasphalt carpark.
Prior to this the area contained a dwelling that was constructed prior to 1940, and small ancillary
sheds that were constructed prior to 1955. The dwelling.and ancillary sheds/were removed prior to
1968. There is potential for lead and asbestos in historical building materials'to have contaminated
shallow soil. Although the majority of this material'was likely removed from site when the retail
building was constructed, there is some potential for contamination‘to remain on-site. As such,
following removal of the slab, samples of thessite surface will besanalysed for heavy metals /
metalloids (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn) and semi-quantitative’analysis of asbestos. Soil samples
will be collected by a SQEP in accordance with the MfE Guidelines No 5 (MfE, 2011).

5.3 317 - 329 Glengarry Road

Prior to 2001, the land in this part of site (excluding the former drainage gully) has had a land use
(fruit trees or similar) thatds consistent with the horticultural land on the eastern areas of the site. The
eastern area was able to be'sampled during the PSI / DSI; contaminant concentrations in these
samples were below the adopted human health and environmental discharge criteria. In recent years,
strawberry cropping has been undertaken on the 317- 329 Glengarry Road site, and so eight samples
of the surface soils from these locations will be collected from a grid pattern and analysed for heavy
metals and organochlorine pesticides.

As previously mentioned, onetbuilding material sample collected from fill material in the gully tested
positive for asbestos:The remaining two samples of gully fill material did not contain contaminants
above/human health orienvironmental discharge criteria. However, to further assess the quality of
qully fill material, fouradditional samples will be collected and analysed for heavy metals / metalloids,
asbestos and polyecyclic aromatic hydrocarbons.

54 Reporting

The results of the additional soil sampling works will be assessed against the remedial criteria
(Section 8). Any criteria exceedances and associated remedial measures will be communicated to
Auckland Council in advance of undertaking earthworks in that area.

If the additional sampling works result in a significant change to the remedial strategy, an updated
Remedial Action Plan will be submitted to Auckland Council for review and approval prior to
undertaking earthworks on-site.

ENGEO 17569.000.000_04
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If revision to the Remedial Action Plan is not required, the additional soil sampling works will be
discussed in detail in the Soil Validation Report prepared at the completion of earthworks
(Section 15).

6 Consent Requirements

In Auckland, soil disturbance on sites with potentially contaminated soils are covered by the two
contaminated land regulations discussed below.

Auckland Unitary Plan (AUP) Operative in part - 15 November 2016 (AC, 2016)

The investigation results identified contaminant concentrations in the soils above the AUP
environmental discharge criteria (i.e. permitted activity criteria). Based on the likely extent of the
impacted soils exceeding 200 m3, the redevelopment works require consentunder Controlled Activity
Standard E30.6.2.1 of the AUP.

The requirements of this standard include the need for:
e A Detailed Site Investigation (as provided in ENGEO 2020);
e A Site Management Plan (this document); and
* A Remedial Action Plan (this document).

This Remedial Action Plan documents thesprocess to ensure that during earthworks, discharges from
the land are highly unlikely to causé'significant adverse effectsion the environment, and if
contaminants that exceed the Permiitted Activity Standards listed in E30.6.1.4. of the AUP are to
remain on site following earthworks, then a long term discharge consent will need to be obtained
under E30.6.2.1.

Resource Management (National Environmiental Standard for Assessing and Managing Contaminants
in Soil to Protect Human Health) Regulations 2011 (NES, 2011)

The ENGEO PSI/DSI has identified,that the concentration of arsenic in the surficial soils near the
yard exceedthe soil contaminant standard for the proposed high-density residential land use, as well
as the commergial / industrialland. use criterion. The redevelopment therefore requires a Restricted
Discretionary consent,under Regulation 10 of the NES. Under this regulation, Council has discretion
over the following.items:

¢ The adequacy of the detailed site investigation.

e The'suitability of the piece of land for the proposed activity, given the amount and kind of
contamination.

&, The approach to the remediation or ongoing management of the piece of land.

® The adequacy of the site management plan or the site validation report (which will be required
as part of this document).

e The transport, disposal and tracking of soil and other materials taken away in the course of
the activity.

ENGEO 17569.000.000 04
Expect E

5
Excellence ‘l ‘ -



Remedial Action Plan — 460-478 West Coast Road and 317-345 Glengarry Road, Glen Eden

This RAP presents the intended processes to be implemented so that the risks to human health and
environmental receptors are appropriately managed during the redevelopment works.

7 Remedial Strategy

Because impacts are associated with topsoils that are geotechnically unsuitable to remain on-site
beneath future buildings or hardstand areas, the remedial methodology will primarily comprise
excavation and off-site disposal of soils.

Where soils that require remediation are considered geotechnically suitable to remain on-site,
remediation may include on-site encapsulation, provided the following conditions are met.

For contaminants that present a risk to human health, soils requiring remediation,must be buried
beneath a visual barrier such as geotextile or similar and at least one of.the fallowing:

e A minimum of 0.5 m soft landscaping or an impermeable surface’such asceoncrete / asphalt;
and

¢ Along term monitoring and management plan must be submitted to/Auckland Council for
approval at the completion of works.

For contaminants that may present a risk to environmental receptors such.as heavy metals,
metalloids or pesticides / hydrocarbons that may leach into groundwater; soils must be:

e Contained above the highest seasonahgroundwater‘elevation;
e Beneath an impermeable surface such as concrete/asphalt; and

* A Resource Consent application for longterm discharge consent under Controlled Activity
Standard E30.6.2.1 ofithe AUP mustbe submitted at the completion of works.

The quantity and typeof the contaminated soils that are to be encapsulated on-site must be notified to
Auckland Council for approval prier to encapsulation. The location of these soils must be recorded
and submitted o Auckland Council at the completion of earthworks in the Soil Validation Report (refer
to Section 45).

An estimate of the area requiring remediation based on the existing contaminant distribution data and
conceptual site model is,provided in Table 4. These volumes have the potential to increase or
decrease, depending on the results of the additional investigation works described in Section 5).

ENGEO
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e Tracking of contaminated soil off-site.

e Odours and vapours - Volatile chemical contamination is not anticipated to be of concern at
the site; however, this RAP includes procedures to be implemented if odourous soil is
encountered.

The measures that will be implemented to avoid, remedy or mitigate the identified adverse effects are
summarised in Section 10. Through implementation of these measures, it is concluded that the
potential environmental effects associated with the proposed programme of remedial works\will be
minor.

10 Plan Management and Control

The recommendations for remediation. health and safety procedures and protection of the
environment in Section 11 are relevant to soil disturbance works in.areas of the site whére soils have

been detected above the published background ranges (Figure 2).

If, following remedial works and topsoil stripping, additional testing.confirms that material remaining

on-site meets cleanfill criteria, site earthwork controls canbe reduced to those appropriate for similar
earthworks activities on an uncontaminated site.

Additional controls specific to asbestos are presented in Section 12. The:controls listed in Section 12
only apply to those areas of site where asbestos impacted soils have been identified (Figure 2).

Intrusive works, soil handling and soil disturbance activities-at the site shall be controlled in
accordance with the guidance provided'in this RAP. These activities include, but are not limited to:

e Bulk earthworks, including, cutting, filling and compacting;
e Temporary stockpiling,of‘ material;

e Loading and-transport of material around the site; and

e Equipmentdecontamination.

If contaminationis found thatyvaries significantly from what has been assumed in preparing this RAP,
the RAP will be updated to account for the changed site understanding. If a revised RAP is prepared,
it will.be redistributed to,Council and the project team (Table 6) prior to earthworks commencing.

Theprovisions.of the RAP should be communicated and understood by all site workers involved in
the disturbance of contaminated soil. An example Agreement and Acknowledgement Sheet is
included as Appendix 4 of this RAP.

ENGEO
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Table 6: Assigned Responsibilities for Site Work

Role

Site Owner -

(TBC)

Site Contractor —

(TBC)

Contaminated Land
Specialist (SQEP) —

(TBC)

Class B removal
contractor—

(TBC — if required)

Licensed Asbestos
Assessor

(TBC ~if required)

11

Responsibility

To distribute this RAP and be responsible for ensuring that the site works are
undertaken in accordance with this document and any revisions to this document.

To distribute the RAP to employees and subcontractors, including updated versions,
and to ensure that the correct copy of the RAP is on-site at all times.

To provide control and validation of the redevelopment works. Itis recommended that
a designated, suitably trained Site Supervisor is present to'oversee the works. The
Site Supervisor would address changes to site procedures; asnecessary, should
unanticipated conditions arise. This also includes ensuring that all site staff and
subcontractors are aware of and comply with the procedures and health and safety
requirements contained within this document. It is anticipated that this Site Supervisor
would represent the main site contractor.

Should an incident occur on-site which may result in discharges, the supervisor will
take control of the situation and coordinate the efforts of all'on:site to minimise the
impact. Health and Safety concerns will take precedence over environmental
discharges and should it be tunsafe to employ controls or emergency measures
immediately, worker and public health and safety take priority.

A SQEP, as defined inithe NES, should be @ppointed to liaise with the contractor
during the course of the Works, and to ensure works are conducted in accordance
with the RAP, provide environmentalsupporty(if required) and report on the
earthworks.

Responsible to ensure that the asbestos works are undertaken in accordance with
this RAR and all applicable asbestos regulations and guidance. This also includes
ensuring all site staff and subcontractors are aware of and comply with the
procedures andhealth and'safety requirements contained within this document and
relevant asbestos regulations / guidance.

The Asbgstos Assessor will also be responsible for conducting air monitoring for
friable and non-friable asbestos during the project, and will be responsible for
undertaking validation that the equipment and vehicles have been decontaminated.

Site Management Practices

This section presents general protocols for earthwork activities at the site. Many of the proposed
control measures are standard construction site procedures; however, the relevance and
effectiveness of these protocols shall be reviewed by the Site Supervisor (refer to Table 7) during the
development of the site on a daily basis.

Soil excavated where asbestos fibres were detected, albeit below human health, would be considered
unlicensed asbestos works in accordance with the BRANZ guideline (BRANZ, 2017). It is considered
that the controls contained within this section are suitable for works undertaken in this area.
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13 Contingency Measures

Should any unanticipated contaminated material be uncovered during the excavation, works shall
stop in that area and a suitably qualified contaminated land specialist shall be called out to assess the
potential risk and advise on what measures should be taken to manage the soils in that area.

In the unlikely event that unsatisfactory dust emissions emanate from the site on a sustained basis‘or
complaints are received in relation to the works, mitigation of the adverse effects shall be.applied in
accordance with the hierarchy of control described in the Health and Safety at Work Act(MoBIE,
2015) - eliminate or minimise the hazard.

If the emission or discharges persist, professional advice shall be sought in‘orderto define
appropriate control measures. It is recommended that consultation with appropriate Council
representatives also be undertaken prior to recommencing works.

As the discharge of stormwater from the site shall not be permitted{' mitigation of any unexpécted
discharges will be required to be immediately implemented. Controls,shall be put into'place under the
Stormwater and Sediment Plan to ensure stormwater is diverted to an appropriate lgcation on-site,
such as an excavated area. If these controls fail, a vacuum truck'shall be called to site immediately so
that the discharge of stormwater from site is eliminated!

14 Unanticipated Conditions

Based on the findings of previous investigations the key contaminants on-site are arsenic, copper,
and zinc associated with the formeriimplemeént storage areas of site. The presence of higher
concentrations of contamination and / or other contaminants;jalbeit likely localised, cannot be
excluded at this time. Typical indicaters'of contamination include but are not limited to:

e Buried waste (for example drums or tanks,with unknown liquid);

e Odour (petroleum hydrocarbons,ail);

¢ Discoloured soil (black, putple, or green staining most common);

e Asbestos containing materials (ACM), as fragments are visible with the naked eye; and
e © Uneontrolled fill material.

Examples of the typicahindicators are shown below.

ENGEO
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15 Completion Reporting

Following earthwork activities, validation sampling of subsurface materials within the remediation
areas (identified on Figure 2) will be required to confirm the concentration of contaminants in soil dogs
not present an unacceptable risk to human health or the environment.

Validation samples shall be collected from the base and sidewalls of the remedial excavation areas:
Where a building edge represents the sidewall of a remedial area, an additional base sample will be
collected from the excavation perimeter. Samples will be analysed for potential contaminants, of
concern identified (arsenic, copper, zinc), or asbestos, subject to the area of site being remediated /
validated.

If other contaminants are identified above the remedial criteria prior to or as‘part.of the earthworks,
then these contaminants will also be tested for in the validation sampling-

During the works, it is recommended that the SQEP visits the site régularly to observe site activities,
and confirm that the works are being performed in accordance with this RAP.

A Site Validation Report shall be prepared following site development activities. This report shall
include the following information:

e Summary of the additional soil quality testing in‘advance of'works.

e Summary of remedial works undertaken.

e Information relating to environnmental incidents or complaints (if any).

e Documentation relating to the disposal of contaminated soil / fill and used PPE.
e Documentation relating:to the importation of cleanfill.

e Results of validation,samples.

If the validation results show that further contamination is present at the site, additional remediation
will be required.

ENGEO 17569 000.000 04
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APPENDIX 2:
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Due Diligence Investigation - Metrobox Sav i Drive Otahuhu Auckland

cso1 cs02 cs03 cso4 - ssa(
(5516.-5519) | (5521-5523) | (5524 -5526) | (553 _ss4) dupl cate)

5510 5510 ss14 514

3 2 NA NA NA NA

0-015 . 0-015 00-005 .0-0. .0-0. .0-0. 00-01 | 01-015 01-02 | 035-04

, , , FILLB own s . PACM FLLB own clayey s . ACM
T floe=yy GED dentfedat01-0.15 m bgl. dent f ed at 0.35 m bel.

Ch ysot e,

an
Cocdolte

NT

NGV = No guideline value
LOR = Limit Of Reporting

ND = No detect on

NA = Not applicab  or not available
NT = Not tested

1 Assumes 5o pH of 5.
2 Criter a for Chromium Vi were conservatively selected. ’
3 The benzo(a)pyrene equiva ent (BaP EQ) s calcu ated using the methodo ogy prescribed in the ME Methodology or Deriving Standards for Contamina s in Soil to protect Human Health. Considered to be protective of
environmen al receptors.
Human Health Cri eria from the NES (NES, 2011). Exceedances are shaded blue.

5 Environmental discharge cr teria from the AUP (AC, 2016a). Exceedences under ined.
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OLIVE + HERO

8 Kawakawa Place
Whenuapai
Auckland 8014

2 September 2020

Civix
PO Box 5204 Victoria Street West
Auckland 1141

Email s 9(2)(a)

Dear Nick
FAST TRACK APPLICATION - CPM 2019 LIMITED

We have been asked by CPM 2019 Limited (CPM), a'subsidiary of NFK & Co'to provide details about
their proposed development at 460 to 478 West CoastiRoad (excluding 466/ West Coast Road) and
317 to 345 Glengarry Road, Glen Eden, Auckland(the'site), regarding the,construction of approx. 149
of the 249 dwellings and a commercial unit'if resource consentssgranted.

Olive + Hero is a partnership between Olive Homes and Heroylntérnational. We have worked with
CPM on similar residential developments, includingyOrchard Lane/Cherry Lane, Scott Terraces,
Camelot Terraces and Chivalry Terraces, cumulatively totalling 115 homes.

About us

Dan Oliver, formally National @perations,Manager for G.J. Gardner Homes New Zealand set up Olive
Homes infresponse to the growing medium density gap between low and high-volume builders. By
recognising the different business model required for delivering successful volume developments,
OlivetHomes formed a working partnership with Hero International, a business combining the
organisation of commeércial censtruction with the quality requirements of residential building.

Hero International, intoperation since 2005 (previously Hero Construction) has a large office facility
in Westgate, "Whenuapai, with approximately forty staff employed at present and growing. The
business is solely'owned by Gavin Liu, a New Zealand resident who has lived on Auckland’s North
Shore since 2005.

Hero»International has built nearly 2,000 homes in Auckland, making them one of New Zealand's
leading non-franchised residential builders. In 2019 Hero International won a prestigious Master
Builders House of the Year bronze award for terraced homes in Massey, Auckland.
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Head office

The Olive + Hero head office is located at 8 Kawakawa Place, Whenuapai, Auckland.

Numbers of employees required

We estimate that we will be required to employ between 136 and 198 tradespeople to ensure the
construction of the dwellings and commercial unit. Hero International directly employs the'majerity
of its trades. Approximate employees required will be in the following roles:

(a) Project Managers/Supervisors/Team leads — 10-20 required;

(b) Carpentry (including cladding and roofing) — 70-90 required;

(o) Brick and block layers — 6-8 required;

(d) Plasterers (stoppers) — 6-8 required;

(e) Electricians — 6-8 required;

(f) Plumbers — 6-8 required;

(9) Painters — 6-8 required;

(h) Tilers — 6-8 required;

(i) Office support — 10-20 required;and

§)) Other professionals/skills/disciplines — 10-20'required.

Our hiring process involves placing advertisements oh, Seek and TradeMe. In our experience
employing staff previously, Wweireceive job applications from those living locally to the construction
site. Therefore, we expect that the peoplethat we will employ for this project will be based local to
the site in West Auckland.

In addition Hererlnternational always)look to utilise apprentices where possible, given our teams are
directly employed we are able,to provide extremely good exposure and development across many
different ¢onstruction elements.\By ensuring a broad skills base for apprentices they are able to
becomerbetter overall builders.\We>believe this is important to the future of the NZ construction
industry’and we are currently/ contacting various organisations looking for apprentices.

Additional subcontractors required

In addition to the staff we will hire, we will be looking to approximately employ the following external
subcontractors:

(k) Scaffolders — 5 subcontracting teams required (approximately 3-5 per team);

) Joiners — 5 subcontracting teams required (approximately 2-4 per team);

(m) Carpet fitters — 5 subcontracting teams required (approximately 2-3 per team); and

(n) Landscapers — 5 subcontracting teams required (approximately 2-4 per team).
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Recruitment of subcontractors

We employ additional subcontractors based on their skillset, accreditations, capability, quality, value
and locality to the construction site. Having subcontractors living and working in their local area
increases both productivity and pride.

Where we source our building materials from

We use many local suppliers to source our building supplies, for example ITM; Placemakers, Chesters
Plumbing, Pink Batts etc. Many of our suppliers have multiple sites/stores all\arourid”Auckland. For
example, ITM, Placemakers and Chesters Plumbing all have storeswclose to the preposed
development, with their branches at Avondale (ITM) and New Lynn" (Placemakers/Chesters), all
under ten minutes’ drive to the proposed site. We will be ablesto source most of our building
materials from these companies, with many other products supplied,from within the Auckland'area.

Sustainability

Where possible we specify building productsfof recycled, secondary or sustainable sources, for
example responsibly sourced timber through the,Forest StewardshipsCouncil (FSC) certification
scheme.

Hero International has a Responsiblé Sourcing document “available, listing the Environmental
Management Systems in operation‘at many of their key local suppliers. This approach is taken to
ensure we have an understanding that many“of these local suppliers are operating with
responsibility, taking various approaches tosminimise their environmental impact. We believe this is
an important balance to promote practical;{durable and sustainable building without jeopardising
the commercial viability, of development;

Please contact(us ifyou have any questions.

Yours'sincerely

Dan.Oliver
Qwner, Olive Homes

476






478



479



munro

1/117 Sylvan Avenue
Northcote

North Shore
AUCKLAND 0627

7 AUGUST 2020

NICK MATTISON
CIVIX LTD
BY-EMAIL

Dear Nick

CONCEPT SUMMARY, 460-478 WEST GOAST RGAD AND 317-347 GLENGARRY ROAD,
GLEN EDEN

1. Thank you for asking me,to.provide a short summary of the concept that has
been developed in collaboration with thé other project consultants and Phillips
& Associates Ltd.

2. The conceptiplaniis in my opinionya successful urban design solution for the
Site, and with the team involvedwould be able to secure a supportive
recommendation to granticonsent from the Council staff.

3.  The key urban design ¢haracteristics of the concept are:

a. ) Division ofithe Site into a series of conveniently-walkable blocks that
legibly divideithe Site into public ‘fronts’ and private ‘backs’. This is
derived\from the design principle of a perimeter block, which in turn
comesfrom defensible space theory. This is a fundamental building block
of.contemporary urban design. It also helps establish a compatible ‘like
withvlike’ interface with adjoining properties east and south.

b.“=Provision of a new public street network that respects the existing West
Coast Road roundabout and intersection with Glengarry Road, and a rear
lane-network to accommodate car parking and servicing needs away from
the public eye. This will ensure the streets are well-activated, attractive
spaces to be in. Footpaths will for the most part not contend with vehicles
reverse manoeuvring across them.

c.  Provision of a small-scale convenience retail area adjacent to an existing
dairy located to enjoy maximum benefit from passing traffic, weekend use

munro
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of the adjacent large public reserves and playing fields, and to help
signpost the northern entry into the Site.

d. A mix of building typologies to promote housing choice, including a mix of
2-storey and 3-storey buildings. Housing has been maximised facing
north and to the large reserve across West Coast Road.

e. Integration of an overland flow path into a new communal recreation
space and linkage to Glengarry Road. This will provide a space for
residents to socialise and also help to open up the middle of the Sitet It
has been modestly scaled bearing in mind the proximity of the large
reserve immediately north across West Coast Road.

4. A number of iterations have been undertaken to fine-tune the'Plan“and ensure
all of the above design considerations are integrated. In my opinion‘the concept
has been rigorously tested by the consultant team and | and,reflects best-
practice. It will result in a high-amenity, high-quality new neighbourhood.

5.  Turning to the matter of resource consenting, the coneept has also been arrived
at after careful consideration of the Auckland Unitary:Plan provisions for
building bulk and location, density, and integratediwresidential development. In
particular, the concept offers a convincingsirban design solution‘to the zone
policy matters of achieving a compatible intensity and suburban built form
(H3.3(1) and (2)); attractive and safe,streets and open spaces (H3.3(3));
maintaining amenity on neighbouring sites (H3.3(4));;appropfiate non-
residential activity that supports the secial and economic well-being of the
community (H3.3(7)); and providing for integrated residential development on
larger sites (H3.3(8)).

Please feel welcome tos€ontact'me should.you wish to discuss any aspect of the
above further.

Yours sincerely,

IAN MUNRO

h ult
L NP
e
LS9
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1/111 Sylvan
Avenue
Northcote

North Shore
AUCKLAND 0627

30 SEPTEMBER 2020

NICK MATTISON
CIVIXLTD
BY-EMAIL

Dear Nick

CONCEPT SUMMARY, 460-478 WEST CBASTWROAD ANDQT7-347 GLENGARRY ROAD,
GLEN EDEN

1. Thank you for asking me to'provide a short'summary of the concept that has
been developed infcollaboration with'the ‘other project consultants and BDG
Architects Ltd.

2.  The concept plan (v.10) is.in‘my opinion a successful urban design solution for
the Site!

3. The'key.urban designicharacteristics of the concept are:

a.

Division of‘the, Site into a series of conveniently-walkable blocks that
legibly. divide the Site into public ‘fronts’ and private ‘backs’. This is
derivedfrom the design principle of a perimeter block, which in turn
comesfrom defensible space theory. This is a fundamental building block
of contemporary urban design. It also helps establish a compatible ‘like
with like’ interface with adjoining properties east and south.

Provision of a new public street network that respects the existing West
Coast Road roundabout and intersection with Glengarry Road, and a rear
lane-network to accommodate car parking and servicing needs away from
the public eye. This will ensure the streets are well-activated, attractive
spaces to be in. Footpaths will for the most part not contend with vehicles
reverse manoeuvring across them.

Provision of a small-scale convenience retail area adjacent to an existing
dairy located to enjoy maximum benefit from passing traffic, weekend use
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482

$9(2)(a)



of the adjacent large public reserves and playing fields, and to help
signpost the northern entry into the Site.

d. A mix of building typologies to promote housing choice, including a mix of
2-storey and 3-storey buildings. Housing has been maximised facing
north and to the large reserve across West Coast Road.

e. Integration of an overland flow path into a new communal recreation
space and linkage to Glengarry Road. This will provide a space for
residents to socialise and also help to open up the middle of the Site-with
a variety of communal facilities. An internal ‘green’ has been modestly
scaled bearing in mind the proximity of the large reserve immediately
north across West Coast Road.

4. A number of iterations have been undertaken to fine-tune the,Plan and ensure
all of the above design considerations are integrated. In my opinion the concept
has been rigorously tested by the consultant team and | and.reflects bestx
practice. It will result in a high-amenity, high-quality néw neighbourhood.

5.  Turning to the matter of resource consenting, the*concept has also been arrived
at after careful consideration of the Auckland Unitary Plan provisions for
building bulk and location, density, and integrated residential"development. In
particular, the concept offers a convincing urban design solution*to the zone
policy matters of achieving a compatibleiintensity and suburban built form
(H3.3(1) and (2)); attractive and safe streets and opeh,spaces (H3.3(3));
maintaining amenity on neighbouringisites (H3.3(4));appropriate non-
residential activity that supports the social and economic well-being of the
community (H3.3(7)); and providing for integrated. residential development on
larger sites (H3.3(8)).

Please feel welcome to contact me should you wish to discuss any aspect of the
above further.

Yours sincerely,

IAN MUNRO
O £
B. Rlan|
L\e
(€ s 9(2)(a)
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Hard landscape materials and street/park furniture will be chosen for durability and long term ease of
maintenance, with an emphasis on unmodified natural materials such as timber, metal and aggregates.
Where feasible, permeable surfaces will be used to minimise stormwater run-off.

Registered NZILA Landscape Architect *

Helen Mellsop
BLA, BHB, Dip Hort (Distinction) O
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OLIVE + HERO

8 Kawakawa Place
Whenuapai
Auckland, 8014

11 August 2020

To whom it may concern:

NFK & Co — Nola Estate, Glen Eden

Further to your request for information concerning Hero International (as a main contractor) in

relation to the above project, we can confirm the following.

e Construction duration:
o Depending on the staging.and overall allocated portion of the project, it is
anticipated that construction schedule willtake’approximately 12-24 months from

possession of site.

e Labour resource:

o Herointernational operates a direct labour model, employing the majority of
residential building trades on staff. In conjunction with specialised subcontractors, it
is envisaged that atits peak a project such as Nola Estate would utilise
approximately,100 trades on site.

o 4Hero International’s current directly employed trade labour force is approximately
25,(exeludes office staff), although they are continuing to grow this from within the
New Zealand labour market at present. As an accredited immigration employer the
impact of Covid-19 has temporarily reduced access to international labour markets,
however once this situation eases and border restrictions relax we will look to
finalise an additional labour pool (there were provisional agreements to employ
additional staff prior to lockdown restrictions).

o Allrequired trade certifications are held.

www.oliveandhero.co.nz
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o Ascale direct labour model has significant advantages as it reduces time consuming
divided loyalties often seen in sub-contracting models, alongside providing greater
accountability and cost certainty. It also provides job security and future work
pipeline reassurance, the single biggest contributor to construction industry suicide
identified in BRANZ’s ER40(2019) report.

o A dedicated maintenance team is also employed to ensure continued customer

satisfaction through the required maintenance period of the Building Act.

e Systems:
o Hero International utilise Microsoft Project in the productionof comprehensive
critical path construction schedules. This ensures coordination between site activity
and pre-emptive ordering/estimating of materialsito enable a continuousibuild

programme with minimal delays.

e Suppliers:
o Asanindependent volume builderinot tied to national agreements, Hero
International has a preferred\supplier status with many key local New Zealand
building materials suppliers/manufacturers, typically enabling priority supply and

greater discretion'where required.

e Miscellaneous:

o Warehouse facility: Hero International has a warehouse facility which enables the
safe, secure storage of construction materials where required. This can help increase
supply surety which,can be occasionally compromised through macro issues like
Covid-19 and'international supply chains.

o «Healthiand’safety: Hero International is a category four PREQUAL, prequalified
contractor.

o Sustainability: Hero International works closely with many leading New Zealand
suppliers to ensure their construction materials come from sustainable, ethical
sources (such as FSC or similar timber). Hero International has a Responsible
Sourcing document available, listing the Environmental Management Systems in
operation at many of their key local suppliers.

o Tenure: Hero International is a locally owned and operated business since 2005

(originally trading as Hero Construction Ltd). Owner Gavin Liu has been involved in

www.oliveandhero.co.nz
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the construction of approximately 2,000 homes across the Auckland region during

this time, including winning an industry award for terraced home construction. Dan
Oliver, owner of Olive Homes Limited, working in partnership with Hero &
International Limited, is formally the National Operations Manager of G.J. GardnerO

Homes (Head Office), responsible for elements including franchise management,

procurement, construction, design and sales across the group. Q
O O\fb
’ %\
We trust that the above proves satisfactory to your requirements, shouIdQ\- any additiona

L
O O
Yours faithfully, 2

information please do not hesitate to contact further.

Dan Oliver MBA PgD BSc (HQ é
OLIVE + HERO 0 &

www.oliveandhero.co.nz
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Geotechnical Investigation — 460-478 West Coast Road and 317-345 Glengarry Road

1 Introduction and Scope

ENGEO Limited was requested by CPM 2019 Limited to undertake a geotechnical investigation of the
property at 460-478 West Coast Road and 317-345 Glengarry Road, Glen Eden, Auckland (herein
referred to as ‘the site’).

The purpose of this assessment was to establish a geological model for the site, identify geotechnical
risks that may affect future land use, and provide geotechnical recommendations to support.an
application for resource consent for the proposed subdivision. We have been provided with the
Phillips Associates draft architectural plan (Revision 5, unreferenced, undated) which shows'that it is
proposed to construct 155 three-bedroom units, 89 two-bedroom units and one commercial building at
the site. This plan is included as Appendix 1.

The geotechnical investigation included a combination of shallow and deep testing comprising six
Cone Penetration Tests (CPTs), fifteen hand auger boreholes and nine_Scala penetrometer tests.

2 Site Description

The site at 460-478 West Coast Road (excluding 466 West Coast Road) and-317-345 Glengarry
Road encompasses seventeen existing properties in Glen/Eden, Auckland: The overall site is
approximately 4.2336 ha in size and irregular in shape. The‘development arearis bounded by

West Coast Road to the north, residential dwellings to the east and south, and Glengarry Road to the
west.

The site is currently overlain by a combination.of agricultural/ herticultural land (central and south-
eastern portions), and residential dwellings and commergial buildings (north-western portion). Some
buildings appear to have been removed from the site @s the concrete slabs were also observed.
Access to the properties comprised asphalt and gravel, with a large gravel and concrete hardstand
across the central north-western portion of the site. Matures trees were also noted around some of
the residential dwellings withinithe central northernsportion of the site.

Two slopes were observed within the site area. The first, located across the northern portion of the
site, slopes downwards from the west to the east at approximately 2 to 5 degrees. The second slope
grades downwards from the southern boundary to the north at approximately 4 to 6 degrees. A low
point acrossthe eentral portion‘of the site was noted, it is understood that this is within an existing
overland.flow path. Based on'the site contours observed, it is likely that some fill has previously been
placed along the alignment of the overland flow path.

3 AreaWide Geotechnical Data

3.1 Regienal Geology

The site issmapped by GNS as being underlain by Puketoka Formation soils (Tauranga Group)
comprising pumiceous mud, sand and gravel with muddy peat and lignite, rhyolite pumice, including
non-welded ignimbrite, tephra and alluvia.

ENGEO lzéﬁ 000.000









Geotechnical Investigation — 460-478 West Coast Road and 317-345 Glengarry Road

Pre-Existing Fill

Pre-existing fill was encountered in boreholes HA02, HA03, HA09, HA11, HA14 and HA15. The
existing fill varied in nature and extent across the site, but was generally encountered within the
central and the north-western portions of the site. The existing fill encountered within boreholes HAQ2;
HAO03 and HA15 was encountered to depths ranging from 0.6 to 0.7 m below ground level. This
material comprised very stiff to hard, clayey silt and silty clay with fibrous organics and sand
inclusions.

Fill encountered in borehole HAO9 comprised very stiff clayey silt and silty clay with intermixed topsoil,
fibrous organics and sand. Buried topsoil was encountered underlying the existing fill from 1.0 m to
1.4 m depth at this location. It is inferred that this fill was placed within an overland flow path.

Fill encountered in borehole HA11 encountered a shallow layer of hard sandy silt underlain by very.
stiff silty clay. Fill was encountered to 0.8 m below ground level at this location.

Borehole HA14 refused near the ground surface on very dense grayvel fill. Scala penetrometer testing
indicated greater than 15 blows over the first 100 mm.

Puketoka Formation Alluvium

Puketoka Formation alluvial soils were encountered within“all hand auger boreholes underlying the
topsoil and fill, where present. The soils generally,comprised very stiff to hard silt and clay with
varying amounts of sand. Organic silty clay with'miner fibrous organies was'encountered only in
borehole HAO9 at depths between 3.0 and 3.4 m below ground level. It is inferred that this material
likely extends along the alignment of the eXisting overland flow path.

Six cone penetration tests (CPTs) were @dvanced across'the site to maximum depths of 22.2 m below
ground level. The CPTs recorded materials behaving@ohesively from shallow depths to
approximately 13 m below groundilevel. The inferred cohesive material generally recorded a cone tip
resistance (Qc) and sleeve friction (fs) of 2 ta 3 MPa.

From 13.0 m below«groundlevel the CPTs'recorded non-cohesive material inferred to be sandy silt
and silty sand soils sThe recorded conetip resistance and sleeve friction increased in strength with
depth throughout.this material to the ends'of the tests. CPT01, CPT05 and CPT06 met refusal on
what is inferred to'be very dense.to hard silty sands and sandy silts. CPT03 and CPT04 met shallow
refusal due'to high'pore water pressures.

4.2 Groundwater

Groundwater levels were measured within the hand auger boreholes at the completion of drilling at
depths ranging=1.0 m to 3.2 m below ground level across the site. Long term groundwater monitoring
should be undertaken once proposed earthworks plans have been prepared. This will be required for
excavations greater than 1.0 m in height.

ENGEO I
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Geotechnical Investigation — 460-478 West Coast Road and 317-345 Glengarry Road

5 Geohazard Assessment

5.1 Seismic Site Subsoil Class

Six CPT tests were undertaken as part of the investigation for the site. The CPT tests extended to
maximum depths of approximately 22 m below ground level. However, they did not meet refusal at
uniform depths that might indicate the presence of a rock or transition to rock layer. Thus, for the!
purposes of preliminary seismic design, we recommend using a preliminary soil classification of ‘Class
D — Deep Soils’ in line with NZS 1170.5.2004.

This preliminary soil classification can be reassessed using machine boreholes tojtarget rock if
required.

5.2 Ground Shaking

We understand the proposed development will comprise residential structures up to two levels high
and a single-level commercial building - Importance Level 2. According to NZS 1170.5:2004,
Importance Level 2 buildings are required to be designed to resistearthquake shaking with an annual
probability of exceedance of 1/500 (i.e. a 500 year return period). This is the ultimate Jimit state (ULS)
design seismic loading. Structures are expected to retain their structural integrity during the ULS
earthquake, and not collapse or endanger life. Furthermore; Importance Level 2 (IL2) buildings should
sustain little or no structural damage under a serviceability limit state (SLS) design load case, which is
based on earthquake shaking with a 25 year return’peried.

Peak horizontal ground accelerations (amax) have been calculated intaccordance with MBIE / NZGS
Module 1 (2016) using the following formula:

Amax =Co000Rfg/1.3

Co,1000 = 0.19 for Auckland (NZTA Bridge Manual'(2016) Table 6A.1)

R = 1.0 for a 500 year return periodievent (NZS1170.5) (ULS)
0.25 for'a 25 year return'period event (NZS1170.5) (SLS)
f =1.33for Class D
Thus amax =0.19x 1.0 x 140g /1.3 =0.15 g for ULS

=0.19x 0256%1:0g/ 1.3 =0.04 g for SLS

The effective earthquake magnitude is taken as 5.9.

53 Liguefaetion and Lateral Spread

We have carried out a preliminary liquefaction assessment for both ULS (1:500 year return period)
and SLS (1:25 year period) using peak horizontal ground acceleration of 0.15 g and 0.04 g
respectively, as calculated in Section 5.2. The liquefaction potential assessment has been carried out
with ‘ecomputer software (Geologismiki, CLiq v.2.3.1.15) using Boulanger & Idriss (2014) for
liquefaction triggering.



Geotechnical Investigation — 460-478 West Coast Road and 317-345 Glengarry Road

The liquefaction assessment results indicate that the soils at the site are not susceptible to
liquefaction induced settlement under a SLS event. Under ULS seismic conditions, the potential
liquefaction induced settlement for the CPT tests was determined to be between 30 mm and 80 mm.
The liquefaction was noted to occur generally at depths greater than 10 m below ground level.

Our assessment has indicated the majority of the soils within the site over the test locations are non-
liquefiable in a SLS seismic event. However, soils were identified to liquefy at depth in a ULS event.
We consider that that any ground surface expressions in a ULS seismic event would be negligible dte
to the depth of liquefiable soils. As such, we consider that the risk of liquefaction induced settlement
for the future development (i.e. residential units and small commercial structures) to beslow.

54 Consolidation Settlement

Based on the findings of our geotechnical investigations the risk of consolidation settlement for
residential building units between two- to three-levels is low. As such, all residential buildings should
be designed to tolerate differential settlements up to 1 in 240 (approximately 25 mm over 6 m length
of building) as required by New Zealand Building Code Handbook. Appendix B SectionB1 /\/M4,
clause B1.0.2, under the serviceability limit state load combination of NZS 1170.0, tnless'the
structure is specifically designed to limit damage under a greater settlement.

We have carried out a preliminary assessment of conventional shallow slabs for.the proposed
commercial building up to 20 m wide with a nominal loading.of 20 kPa (including racking loads) using
soil parameters data obtained from the CPT testing (CPT06). The Settlement calculation estimations
have been carried out with computer software Geologismiki CPeT=IT2¥v.2.0.2.5. The analysis resulted
in total settlements were less than 20 mm and differential settlementsino greater than 1:500 for the
floor loads above.

The civil engineer should consider that,any-proposed filling‘above 1.0 m in height will likely attribute to
consolidation settlement of the underlying soils and the geotechnical engineer should be provided
with proposed earthworks levels to'estimate settiementrisks due to proposed earthworks when these
are available.

5.5 Slope Stability

Two slopes were.observed within‘the site area. The first, located across the northern portion of the
site, slopes downwards from the.west to the east at approximately 2 to 5 degrees. The second slope
grades downwards from the southern boundary to the north at approximately 4 to 6 degrees.

During our site walkover we did nhot note any tension cracks or hummocky ground within or
immediately adjacenttothessite that might indicate active or historical slope instability. Accordingly we
consider the site indts current state to be at low risk of slope instability. ENGEO should be given the
opportunity to review earthworks plans, particularly if retaining walls are proposed, to comment on site
stability for the proposed development.

ENGEO I
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Geotechnical Investigation — 460-478 West Coast Road and 317-345 Glengarry Road

6 Geotechnical Recommendations

6.1 Building Foundations

We consider that conventional two- to three-storey residential units could be supported on shallow
foundations. For preliminary design purposes, a Geotechnical Ultimate Bearing Capacity of 300 kPa
is considered suitable for strip and pad foundations up to 1.5 m wide bearing on native soils (i.e. fully
penetrating any pre-existing fill).

Based on our visual site observations and experience with similar soils to those encountered on-site,
we consider that the preliminary Expansive Soils Site Class for the native alluvium material is ‘H1 —
Highly Expansive’ in accordance with AS:2870. Accordingly, foundations should be specifically
designed for the characteristic movement of 40 to 60 mm. We recommend that(speeialist laboratory
testing (Shrink-Swell Index) laboratory testing is undertaken to confirm the site'class once the
earthworks concept is finalised.

6.2 Floor Live Loads

The proposed development plans indicate that a commercial btilding'is proposed within‘the north-
eastern corner of the site. At this stage, we have not been provided with the proposed building floor
live loads (including racking loads). We consider that settlements beneath typical floor loads of up to
20 kPa will likely be within acceptable values. Where higher floor live loads are required or the
proposed building use requires tighter than typicaktotaler differential settlement criteria further
analysis should be carried out.

It should be noted, however, that the calculations carried out t0 date,are based on generic building
footprints and locations. As such, we recommend that additional'ehecks are carried out on final
building platforms and loadings to confirm.settlements are within acceptable ranges.

6.3 Retaining Wall Design

We have not been provided with a proposed earthworks plan for the development, however given
existing site contours, it is likely that proposed, earthworks may incorporate low retaining walls. The
soil parameters presented in Table 2 may be used for the design of retaining walls.

Table 2: Retaiping’\Wall Parameters

N 4 ¢ ! N
Material % Unit Wei < }iction Angle Interface Effective Undrained
(kN/m3) degrees (°) Friction Angle  Cohesion (c’) Shear
\d o
degrees (°) Strength (Su)
PN
N
Cohesive
Engineered Fill 18 32 21 4 100
Cohesionless
Engineered Fill 20 3 2 0 i
iy 18 28 19 2 60

Formation Soils
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Geotechnical Investigation — 460-478 West Coast Road and 317-345 Glengarry Road

The design of rigid retaining walls such as basement retaining walls, i.e. walls that are retained from
movement at the top, should be based on an ‘at rest’ lateral earth pressure coefficient (Ko). Flexible
walls that are free to deform or rotate at least 1% of the exposed wall height (H) may be designed
using an active soil coefficient (Ka).

6.4 Pavement Design

Scala penetrometer (CBR equivalent) testing was carried out across the site from the ground surface:
Blow counts were variable due to the presence of undocumented fill.

A preliminary CBR of 4% for native soils may be used for preliminary design of the car parking and
access roads. A CBR of 7% is considered appropriate for areas underlain by engineered fill. These
values should be confirmed by further testing of the subgrade when stripped to finished levels.

6.5 Pre-existing Fill

Pre-existing fill was encountered at the some of the investigation locations across the sitex»The depths
of fill ranged between 0.6 m and 1.4 m, although this is likely to vary significantly away from our
investigation locations. The fill typically comprised gravel that hasibeen placed to formithe yard areas
(particularly within the north-western portion of the site), which'was then underlain by non-engineered
cohesive fill, including silt and clay with minor sand and gravel inclusions. These materials are not
considered suitable to remain in place beneath building fodndations and therefore all building
foundations will need to penetrate through these‘materialsand found in the underlying native soils.
Alternatively, the fill may be cut to waste and replaced with engineered fill.to design levels.

Fill containing fibrous organics was encountéred in borehole HAQ09; overlying buried topsoil to a total
depth of 1.4 m below ground level. It is likely that this fill wasiplaced across the existing overland flow
path. The development plan shows thatthe alignment ofthe existing overland flow path comprises a
reserve area. However, the filling may extend beyondithe existing overland flow path underneath
some of the proposed development areas. This fillis net suitable to remain beneath future roads and
buildings, and as such an allowance should be,made for undercuts in this area of the site.

Where materials are,undercuty ENGEO will previde comment on the suitability of the materials to be
incorporated back into'the structural fills,orto be added to unsuitable stockpiles (or removed from
site). Additional remediation works, such as careful sorting and potentially lime stabilising the soil, will
maximise the volume of soil that.ecan'be incorporated back into the fill.

6.6 Further Work

o (ENGEO shguld be consulted during earthworks design to provide advice on geotechnical
risks associated with consolidation due to proposed filling associated with changes to the
landform,

¢ Additionalgeotechnical laboratory testing should be undertaken to validate the expansive soil
class for the site as this will have direct implications for foundation design.

», Deep machine borehole testing may be undertaken if further certainty is required around
seismic soil class and consolidation settlement design.

* We recommend that foundation elements be designed by a chartered Professional Engineer
practicing in foundation design.

e ENGEO should be given the opportunity to review the foundation design and earthworks
drawings prior to submission for Building Consent.
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