vacobs

Wiri to Quay Park Project

Preliminary Site Investigation

IA233800-A.CS.EV.P1ENV-NW-RPT-0001 | 01
5 June 2020

KiwiRail Holdings Limited

Document history and status

Revision  Date Description Author Checked Reviewed  Approved
A 29/05/2020 Draft for internal review GH KT KT

01 5 June 2020 Draft for Client Review GH KT TH TH



1
Preliminary Site Investigation \JaCObS

Wiri to Quay Park Project

Project No: IA233800

Document Title: Preliminary Site Investigation

Document No.: IA233800-A.CS.EV.P1ENV-NW-RPT-0001
Revision: 01

Date: 5 June 2020

Client Name: KiwiRail

Project Manager: Melissa Merlo

Author: George Hampton

File Name:

Jacobs New Zealand Limited

Level 8, 1 Grey Street,
PO Box 10-283
Wellington, 6143
New Zealand

T+64 4 473 4265
F+64 4473 3369
www.jacobs.com

© Copyright 2019 Jacobs New Zealand Limited. The concepts and information contained in this document are the property of Jacobs. Use or
copying of this document in whole or in part without the written permission of Jacobs constitutes an infringement of copyright.

Limitation: This document has been prepared on behalf of, and for the exclusive use of Jacobs’ client, and is subject to, and issued in accordance with, the
provisions of the contract between Jacobs and the client. Jacobs accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance
upon, this document by any third party.



Preliminary Site Investigation

vacobs

Contents

Executive Summary

1.
11
12
13
14
2.
21
2.2
23
3.
3.1
3.2
3.3
34
3.5
351

41
4.2

INEFOAUCTION ...
Terms Of RETEIENCE ..o
OBJECTIVE ...ttt bbb bbb
SCOPE OF WOIK ..ottt sttt
REPOM STATUS. ...ttt
Environmental SEttiNg.........ccccoeiiiiiinice s
Site Location & DESCHPLION........courriereeere et
Z0NING DESCHPTION ...ttt sttt
Geology and Hydrageology........iiniene e
Review of Available INformation ...
SITE WALKOVET ...ttt
Review of Historical Aerial IMagery ...
Auckland Council Site RECOITS ...
New Zealand Geotechnical Database Borehole LOgs..........cccocvvenineineen.
DISCUSSION ...ttt
HAIL ASSESSIMENT.......couiiiiiiii s
Conclusions & Recommendations ..o
CONCIUSIONS ..o

RECOMMENAALIONS ... bbb

Appendix A. Site Information

Appendix B. Historical Aerial Imagery

Appendix C. AC Contamination Enquiry Response
Appendix D. NZGD Records
Appendix E. Hazardous Activities and Industries List (HAIL)



1
Preliminary Site Investigation \JaCObS

Executive Summary

This report documents the findings of a high-level Preliminary Site Investigation (PSI) to support a Notice of
Requirement (NOR) for Package 1 (Wiri to Westfield Junction) of the Wiri to Quay Park (W2QP) Auckland rail
improvement project. It presents preliminary information on the contamination status of 25 sites outside the
existing rail corridor that may be subject to soil disturbance activities associated with the rail improvement works
under Package 1, based mainly on the review of aerial photographs to assess land use, augmented by
contaminated site enquiry information from Auckland Council (AC) and review of the New Zealand Geotechnical
Database (NZGD). This information will be updated and used to support resource consent applications as they
apply to the disturbance of contaminated land and sites listed on the Ministry for the Environment (MfE)
Hazardous Activities and Industries List (HAIL). HAIL sites are subject to controls under the Resource
Management (National Environmental Standard for assessing and managing contaminants in soil to protect
human health) Regulations 2011 (NESCS).

The properties comprise mainly residential properties in addition to informal reserve or undeveloped land and
soft landscaped verges at Middlemore Hospital, on or close to the western side of the North Island Main Trunk
(NIMT) rail corridor, over a distance of approx. 3.6 km. These include small strips of land immediately adjacent to
the rail corridor, land for access routes for works vehicle and whole properties where more significant works are
proposed.

The assessment indicates that the properties were generally in agricultural land use prior to about 1940,
primarily grazing land, with increasing urbanisation over time. Localised horticultural land use is also possible, as
evidenced by the presence of probable commercial scale greenhouses extending onto 74D Kenderdine Road.

Itis interpreted that all of the residential properties, except 74D Kenderdine Road, are not likely to be HAIL.
Horticultural activities identified at 74 Kenderdine Road are classified as HAIL A 10 — Persistent pesticide bulk
storage or use including sports turfs, market gardens, orchards, glass houses or spray sheds.

In addition, no recreational areas/undeveloped land, landfills or the extensive use of level raising fill has been
identified (HAIL G3. Landfill sites). In addition, although some pesticide/herbicide use is likely, use of persistent
pesticide products as defined by HAIL A10. - Persistent pesticide bulk storage or use including sports turfs,
market gardens, orchards, glass houses or spray sheds, is considered to be unlikely.

Hospitals are not listed as HAIL. However, some activities undertaken as part of hospital operations are HAIL and
potentially include A3. - Commercial analytical laboratory sites, A17. - Storage tanks or drums for fuel,
chemicals or liquid waste and B2. - Electrical transformers including the manufacturing, repairing or disposing of
electrical transformers or other heavy electrical equipment. The land parcels potentially subject to soil
disturbance close to Middlemore Hospital do not appear to be associated with these HAIL activities.

It is noted that given age the of the many of the dwellings, lead from lead-based paint and asbestos from
degradation of building materials could be present in soil above background levels, close to the buildings. The
potential for the presence of fill associated with rail corridor activities is also noted.

It is recommended that this assessment is updated following confirmation of the properties subject to soil
disturbance and soil disturbance activities to be undertaken. This update should include site walk over
inspection.
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Important note about your report

The sole purpose of this report prepared by Jacobs New Zealand Limited (Jacobs) is to document the findings of a
preliminary site investigation in relation to the contamination potential along the Wiri to Quay Park railway
alignment in Auckland. The contents of the report are in accordance with the scope of services detailed in the
terms of engagement between Jacobs and KiwiRail Holdings Limited (the Client).

In assessing available information and preparing this report, Jacobs has relied upon and presumed accurate, all
information provided by the Client and any third party. Unless otherwise stated in this report, Jacobs has not
attempted to verify the accuracy or completeness of any such information and Jacobs accepts no liability to the
client and/or any third party for any loss and/or damage incurred as a result of any inaccurate or incomplete
information.

The information in this report is derived from data provided by the client, and a number of public domains,
including Auckland Council and Retrolens.

It is imperative to note that the Report only considers the site conditions current at the time of investigation, and
to be aware that conditions may have changed due to natural forces and/or operations on or near the site. Any
decisions based on the findings of the Report must take into account any subsequent changes in site conditions
and/or developments in legislative and regulatory requirements. Jacobs accepts no liability to the Client or any
third party for any loss and/or damage incurred as a result of a change in the site conditions and/or
regulatory/legislative framework since the date of the Report.

Jacobs has prepared this report in accordance with the usual care and thoroughness of the consulting profession,
for the sole purpose described above and by reference to applicable standards, guidelines, procedures and
practices at the date of issue of this report. For the reasons outlined above, however, no other warranty or
guarantee, whether expressed or implied, is made as to the data, observations and findings expressed in this
report, to the extent permitted by law. Opinions and judgements expressed in the report are based on Jacobs’
understanding and interpretation of current regulatory standards and should not be construed as legal opinions.

This report does not have sufficient information to be used for any other purpose than the project specific
requirements for which the report was carried out as detailed in the agreement. This report should be read in full
and no excerpts are to be taken as representative of the findings. No responsibility is accepted by Jacobs for use
of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, the Client, and is subject to, and issued in

accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no liability or
responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third party.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001 2
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1. Introduction

11 Terms of Reference

This report has been prepared for KiwiRail Holdings Limited (KiwiRail) by Jacobs New Zealand Limited (Jacobs).
It presents the findings of a Preliminary Site Investigation (PSI) to support a Notice of Requirement (NOR) for the
amendment to the designation associated with Package 1 (Wiri to Westfield Junction) of the Wiri to Quay Park
(W2QP) Auckland rail improvement project.

1.2 Objective

The objective of the PSl is to provide preliminary information on the contamination status of properties outside
the existing rail corridor that may be subject to soil disturbance activities associated with the works under
Package 1 and to support the NOR for the amendment to the designation. This information will also later be
updated and used to support resource consent applications as they apply to the disturbance of contaminated
land and sites listed on the Ministry for the Environment (MfE) Hazardous Activities and Industries List (HAIL),
which are subject to controls under the Resource Management (National Environmental Standard for assessing
and managing contaminants in soil to protect human health) Regulations 2011 (NESCS).

13 Scope of Work

This PSl is based mainly on the review of aerial photographs to assess land use activities of 25 properties
adjacent to the rail corridor identified by Kiwi Rail as potentially affected by the Package 1 rail improvement
works. The aerial photographs have been obtained from publicly available sources, chiefly Auckland Council (AC)
GeoMaps and Retrolens Historical Image Resource. Further information was obtained on selected sites from AC
records via a contaminated site enquiry to AC and from review of available borehole records from the New
Zealand Geotechnical Database (NZGD).

14 Report Status

This report has been prepared by Kevin Tearney, CEnvP SC, a Suitably Qualified and Experienced Practitioner
(SQEP) as described under the NESCS, in general accordance with MfE Contaminated Land management
Guideline (CLMG) No 1 Reporting on Contaminated Sites in New Zealand.
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2. Environmental Setting

2.1 Site Location & Description

The PSI covers properties located adjacent to the rail corridor between Rosella Road, Mangere East in the north
and Bridge Street, Papatoetoe to the south, over a distance of approx. 3.6 km, as shown on Figure 2.1. The
properties are listed and described in Table 2.1, broken down for ease of discussion into four parts (Part One,
Part Two, Part Three, and Part Four). They largely comprise residential properties, in additional to some reserve
land, on or close to the western side of the railway corridor. Information on the areas of land within each
property potentially affected by the improvements is also presented, including land required for construction
access, rail infrastructure and retaining walls.. Further information is provided in Appendix A.
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Figure 2.1: Site Location
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Table 2.1 : Summary of the site location and description for the four parts comprising the works.

Property Address

Part One

64 Rosella Road

100 Hospital Road
(82 Gray Avenue)

100 Hospital Road
(5 Orakau Road)

Part Two

1 Station Road

5 Station Road

9 Station Road

11 Station Road

15 Station Road

17 Station Road

Legal Description

Lot 13 DP 19404

Part Lot 13 DP 2989

Allotment 237 of Parish of Manurewa

Lot 7 DP 11628

Lot 6 DP 11628

Lot 5DP 11628

Lot 4 DP 11628

Lot 3DP 11628

Lot2DP 11628

Land Use/Zone

Existing land use is residential. Zoned as
Business — Mixed Use

Existing land use is mixed comprising car
parks and buildings. Zoned as Special
Purpose Zone

Existing land use is entrance to car park
(road reserve)

Existing land use is residential. Zoned as
Residential - Single House Zone

Description

Entire land parcel of 1,014 m?required to
provide construction access and long-term
maintenance access to the corridor

Land required to provide space for the third
main, the extension of the pedestrian
bridge and improved pedestrian
connections to Orakau Road.

Land required to provide space for the third
main.

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
129 m? required to support the works.

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
120 m? required to support the works.

Entire land parcel of 781 m?required to
support the works.

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
139 m? required to support the works.

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
129 m? required to support the works.

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
116 m? required to support the works.

Temporary/Permanent
Acquisition

Permanent

Permanent 2003m?

Temporary 591 m?

Permanent 23 m?

Temporary 40 m?

Temporary

Permanent

Permanent

Temporary

Temporary

Temporary
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Property Address

19 Station Road

21R Station Road

18R Gordon Road

Part Three

12 Wyllie Road
14 Wyllie Road

Part Four:

74D Kenderdine Road

76 Kenderdine Road

78 Kenderdine Road

80 Kenderdine Road

Legal Description

Lot 1 DP 11628

Lot 9 DP 11628

Lot 53 DP 20068, PT Allot 36 Parish of
Manurewa

Lot 1 DP 152288
Lot 1 DP 136372

Lot 5 DP 327717

Part Lot 30 DP 16605

Part Lot 31 DP 16605

Part Lot 31 DP 16605

Land Use/Zone

Existing land use is recreational. Zoned as
Open House - Informal Recreation Zone

Informal recreational reserve (Gordon Park)

12 Wylie Road is an undeveloped site, while
14 Wylie Road is a church car park. Both are
zoned as Residential — Terrace Housing and
Apartment Buildings Zone.

Existing land use is residential. Zoned as
Residential - Mixed House Urban Zone

1 This assessment also addresses the flats associated with the Kenderdine Road sites.

Description

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
134 m? required to support the works.

Small area of land adjacent to the south-
eastern boundary of the land parcel
totalling 52 m? required to support the
works.

Construction access across Council reserve.
May also be used as construction site yard

Small strip of land adjacent to the eastern
boundary of the land parcel totalling 1,160
m? required to support the works. It is
noted that the area identified as part of the
works at 14 Wyllie Road is extremely small

Church carpark required for access during
construction phase.

Small area of land totalling 41 m? required
to support the works

Small strip of land adjacent to the eastern
boundary of the land parcel totalling 62 m?
required to support the works

Small strip of land adjacent to the eastern
boundary of the land parcel totalling 64 m?
required to support the works

Small strip of land adjacent to the eastern
boundary of the land parcel totalling 63 m?
required to support the works

Temporary/Permanent
Acquisition

Temporary

Partial permanent

Temporary

Partial permanent

Car park temporary for access

Temporary

Temporary

Permanent

Temporary
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Property Address  Legal Description

84 Kenderdine Road Lot 1 DP 70381

88 Kenderdine Road Lot 2 DP 70381

90 Kenderdine Road Lot 34 DP 16605

92 Kenderdine Road Lot 2 DP 82259

8 Bridge Street Lot 21 DP 136372
9 Bridge Street Lot 27 DP 21411
10 Bridge Street Lot 22 DP 21411

Land Use/Zone

Description

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
97 m? required to support the works

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
103 m? required to support the works

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
103 m? required to support the works

Small strip of land adjacent to the eastern
boundary of the land parcel totalling
106 m? required to support the works

Small strip of land across front yard to
enable heavy vehicle access to 10 Bridge
Street. (77 m?)

Land required for retaining wall
construction and occupation. (858 m?)

Land required for retaining wall
construction and occupation. (841 m?)

Temporary/Permanent
Acquisition

Temporary

Temporary

Temporary

Temporary

Temporary

Permanent

Permanent
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2.2 Zoning Description

Zoning descriptions as recorded in the Auckland Unitary Plan Operative in Part (AUP OP) are also shown in Table
2.1. They comprise the following:

§  Special Purpose — Healthcare Facility and Hospital (Middlemore Hospital)

Residential — Terrace Housing and Apartment (12 and 14 Wyllie Road)

Residential - Single House (Station Road properties)

Residential — Mixed Housing Urban (Kenderdine Road properties)

Open Space - Informal Recreation (21R Station Road and Gordon Park).

w w W W W

Business — Mixed Use (Rosella Road).

2.3 Geology and Hydrogeology

The properties are situated over Puketoka Formation of the Tauranga Group, which comprises pumiceous mud,
sand and gravel, which overlies sandstones and mudstones of the Waitemata Group, as shown in Figure 2.12.

-]

PUKETOKA FORMATION (Pup] Pumiceous mud, sand
and gravel with muddy peat and lignite; rhyolite pumice,

non-welded ignimbsite. tephra and alluvial
pumice deposits; massive micaceous sand.

AUCKLAND VOLCAMIC FIELD
Boaadt lava [Creal.

Scoria {Qwal.
Ash, lapili and lithic tff (Qval.

Figure 2.2: Geology*

Shallow unconfined groundwater may be present within the Puketoka Formation. However, the Puketoka
Formation does not constitute a usable aquifer for beneficial groundwater use.

The Waitemata Group forms a regionally important aquifer (Manukau Waitemata Aquifer) which is located in
High-Use aquifer management area as defined by AC.

2 Edbrooke, S.W. (compiler) 2001: Geology of the Auckland area: scale 1:250,000. Lower Hutt: Institute of Geological & Nuclear Sciences Limited.
Institute of Geological & Nuclear Sciences 1:250,000 geological map 3. 74 p. + 1 folded map

IA233800-A.CS.EV.P1ENV-NW-RPT-0001 8
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3. Review of Available Information

31 Site Walkover

No site walkover has been undertaken to date as part of the PSI. Specific site inspections will be undertaken for
update of the PSI to support resource consent applications (as required).

3.2 Review of Historical Aerial Imagery

A review of historical aerial imagery from AC GeoMaps® and Retrolens* was undertaken to identify historical land
uses and the potential for associated soil contamination. The land parcels of interest are generally small strips of
land mainly located within residential areas dating back to at least 1940. Selected historical aerial imagery only
were reviewed given the limited change in land uses since 1940. Selections of the aerial imagery are presented
in Appendix B. A summary of the review of historical land use is provided in Table 3.1.

Table 3.1 : Summary of historical land use based aerial imagery review.

Date Source General Description

Part One — 64 Rosella Road, 82 Gray Ave and 15 Orakau Road

1940 Retrolens 64 Rosella Road and 15 Orakau Road are in grass, although some small structures, possibly
beehives, are present at 64 Rosella Road. 82 Gray Avenue is comprised of a mixture of land
uses; two residential dwellings with associated buildings (e.g., garage/shed) and possible
vegetable gardens are present on the southern boundary and centre of the land parcel while
the rest of the property is in grass (including the area of interest along the north-eastern
boundary of the property). A railway track (including the North Island Main Trunk Line - NIMT)
is located immediately to the northeast of all three land parcels (running northwest to
southeast). Land use to the north, south, east, and west of the three properties is comprised of
a mixture of residential dwellings and areas in grass, possibly agricultural grazing land.

1959 AC GeoMaps No material change in land use within Part One, although residential dwellings have been
constructed to the east and west of the of the three land parcels.

1980 Retrolens No material change in land use at 64 Rosella Road. In the southern half of 82 Gray Avenue an
additional building has been constructed and further earthworks are evident. In the northern
part of 82 Gray Avenue one building has been demolished and four additional buildings
(including one which extends into 15 Orakau Road) have been constructed as well as a car
park. Some development has also occurred on 15 Orakau Road in the form of the
aforementioned building and a driveway providing access to the buildings constructed on the
northern part of 82 Gray Avenue. These developments are likely associated with Middlemore
Hospital. Despite the developments on 82 Gray Avenue and 15 Orakau Road, land use within
the area of interest does not appear to have changed.

1996 AC GeoMaps A residential dwelling has been constructed on 64 Rosella Road. In the southern part of
82 Gray Avenue the residential dwelling along the southern boundary of the property has
been demolished and a car park is been built. There is no material change in land use in the
northern part of 82 Gray Avenue or 15 Orakau Road.

2001 AC GeoMaps No material change in land use at 64 Rosella Road, the southern part of 82 Gray Avenue, and
15 Orakau Road. However, in the north part of 82 Gray Avenue the car park has been
extended towards the northern boundary of the property, although the car park does not
appear to extend in the area of interest adjacent to the northern boundary.

2006 AC GeoMaps No material change in land use on any of the three land parcels.

3 https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html, accessed 21 May 2020.
4 http://retrolens.nz/, accessed 21 May 2020.
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Date

2008

2010/11

2015/16

2017

Source

AC GeoMaps

AC GeoMaps

AC GeoMaps

AC GeoMaps

General Description

No material change in land use at 64 Rosella Road. A building which previously present on
both 82 Gray Avenue or 15 Orakau Road has been demolished, although land use within the
area of interest does not appear to have changed.

No material change in land use at 64 Rosella Road or 15 Orakau Road. Buildings present on
the southern half of 82 Gray Avenue have been demolished and replaced with more car parks.

No material change in land use at 64 Rosella Road. A new car park has been constructed on
the eastern boundary of 82 Gray Avenue which extends into 15 Orakau Road, although land
use within the area of interest does not appear to have changed.

Concrete driveway is now present at 64 Rosella Road. No material change in land use on
82 Gray Avenue or 15 Orakau Road.

Part Two — 1 to 21R Station Road and 18R Gordon Road

1939

1959

1980
1996

2001

2006

2008
2010/11
2015/16

2017

Retrolens

AC GeoMaps

Retrolens

AC GeoMaps

AC GeoMaps

AC GeoMaps

AC GeoMaps
AC GeoMaps
AC GeoMaps

AC GeoMaps

Residential dwellings are present on 1 through 19 Station Road. 21 Station Road appears to
be in grass. Surrounding land uses include Station Road to the west and south, the railway to
the east, and grass to the north.

No material change in land use on 9-21 Station Road. Aerial imagery doesn’t cover 1 and 5
Station Road or surrounding land uses. In the wider area residential dwellings have been
constructed. 18R Gordon is appears to be tree covered reserve land adjacent to the rail
corridor at the end of Gordon Road.

No material change in land use within Part Two or surrounding area.

A garage/shed has been constructed on 17 and 19 Station Road. No material change in land
use within Part Two or surrounding area. 21R Station Road may be part of a reserve.

No material change in land use within Part Two or surrounding area. 21R Station Road
appears to be part of a reserve. 18R Gordon is appears to be grassed reserve land adjacent to
the rail corridor at the end of Gordon Road. Carparking and hard courts and possible
recreation centre building have been established to the southwest and south of the reserve
(Gordon Park).

An additional residential dwelling has been constructed on 9 Station Road. No material
change in land use within Part Two or surrounding area with the exception of construction of a
footbridge over the railway line which extends into the northern half of 21 Station Road.

No material change in land use within Part Two or surrounding area.
No material change in land use within Part Two or surrounding area.

Garage/car port and possible extensions to the residential dwelling on 5 Station Road (Lot 6
DP 11628) have been built.

No material change in land use within Part Two or surrounding area.

Part Three - 12 and 14 Wyllie Road

1939

1959
1980

1996
2001
2006
2008
2010/11

Retrolens

AC GeoMaps

Retrolens

AC GeoMaps
AC GeoMaps
AC GeoMaps
AC GeoMaps
AC GeoMaps

Both 12 Wyllie Road and 14 Wyllie Road appear to be vacant land covered in grass, shrubs,
and trees. Surrounding land uses include the St George Street road corridor to the north,
grass and some residential dwelling to the west and south, and the railway to the east.

No material change in land use. Construction of residential dwellings to the west.

No material change in land use on 12 Wyllie Road or surrounding areas with the exception of
further construction of residential dwellings to the west and construction of the Presbyterian
Church and car parks at 14 Wyllie Road.

No apparent change in land use within Part Three or surrounding area.
No apparent change in land use within Part Three or surrounding area.
No apparent change in land use within Part Three or surrounding area.
No apparent change in land use within Part Three or surrounding area.

Minor earthworks are evident at 12 Wyllie Road. No apparent change in land in the
surrounding area.
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Date Source General Description

2015/16  AC GeoMaps No apparent change in land use within Part Three or surrounding area. Grass has grown back
where the minor earthworks occurred.

2017 AC GeoMaps No apparent change in land use within Part Three or surrounding area.

Part Four — 74-92 Kenderdine Road and 6 to 10 Bridge Street

1939 Retrolens Aerial imagery is difficult to decipher. It appears to be dwellings/buildings present or under
construction at 74D Kenderdine Road and 90 Kenderdine Road. The other land parcels in Part
Four appear to be in grass with some trees present. Surrounding land uses include the railway
to the east and semi-rural land in grass to the north, south, and west. Kenderdine Road and
Bridge Street are formed.

1959 AC GeoMaps Residential dwellings have been constructed on all land parcels within Part Four, with the
exception of 74D Kenderdine Road. 74D Kenderdine Road appears to have been planted in
horticultural crops (vegetable/market garden). Glasshouses and/or poultry barns are present
immediately north of 74D Kenderdine Road. Surrounding land uses do not appear to have
changed significantly, although additional residential dwellings have been constructed in the
general area.

1980 Retrolens Terrace style housing has been constructed on a number of properties (e.g., 84-90
Kenderdine Road), replacing the residential dwellings previously present at these properties.
74D Kenderdine Road no longer appears to be planted in horticultural crops and now appears
to be in grass. Glasshouses and/or poultry barns are still present immediately north of 74D
Kenderdine Road. No material changes in the surrounding land uses beyond the continued
construction of residential dwellings.

1996 AC GeoMaps No material change in land use within Part Four with the exception of construction of
additional residential dwellings on some properties, including at 74D Kenderdine Road.
Houses have replaced the glasshouses and/or poultry barns to the north. No apparent
changes in land use in the surrounding area.

2001 AC GeoMaps No material change in land use within Part Four or surrounding area.
2006 AC GeoMaps No material change in land use within Part Four or surrounding area.
2008 AC GeoMaps No material change in land use within Part Four or surrounding area.
2010/11 AC GeoMaps No material change in land use within Part Four or surrounding area.
2015/16  AC GeoMaps No material change in land use within Part Four or surrounding area.
2017 AC GeoMaps No material change in land use within Part Four or surrounding area.

3.3 Auckland Council Site Records

Based on an initial review of the historical aerial imagery, seven representative properties were identified where
AC records could assist in identifying the potential for soil contamination and/or HAIL status. These properties
comprised mainly reserve/park land in addition to 74 Kenderdine Road where horticultural activities were
identified in early aerial photographs. Therefore, an enquiry was sent by Jacobs to AC
(reccontamination@aklc.govt.nz) on 21 May 2020 requesting council records or other information on the HAIL
status of the properties.

AC’s response is presented in Table 3.2 and is presented in Appendix C.

Table 3.2 : Summary of AC’s response to Jacobs contamination enquiry.

Property  Legal Description  Auckland Council’s Response
Address

Part One

64 Rosella Lot 13 DP 19404 No contamination information held within AC records. However, due to the adjacent railway
Road there is potential for uncertified/non-engineered fill to be present on site.



1
Preliminary Site Investigation \JaCObS

Property  Legal Description  Auckland Council’s Response

Address

82 Gray Part Lot 13 DP 2989 No contamination information held within AC records. However, due to the adjacent railway

Avenue there is potential for uncertified/non-engineered fill to be present on site. Additionally, due to

5 Orakau Allotment 237 of Parish the age of the b.undlngs on site the potential for asbestos and/or lead paint to be present may

Road of Manurewa need to be considered.

Part Two

1 Station Lot 7 DP 11628 No contamination information held within AC records. However, due to the adjacent railway

Road there is potential for uncertified/non-engineered fill to be present on site. Additionally, due to
the age of the dwelling on site the potential for presence of asbestos and/or lead paint may
need to be considered.

21R Station  Lot9 DP 11628 No contamination information held within AC records. However, due to the adjacent railway

Road there is potential for uncertified/non-engineered fill to be present on site.

Part

Three

12 Wyllie Lot 1 DP 152288 No contamination information held within AC records. However, due to the adjacent railway

Road there is potential for uncertified/non-engineered fill to be present on site.

Part Four

74C/D Lot 4 DP 327717 & Lot  No contamination information held within AC records. However, due to the adjacent railway

Kenderdine 5DP 327717 there is potential for uncertified/non-engineered fill to be present on site. Due to the age of the

Road dwelling on site the potential for presence of asbestos and/or lead paint may need to be

considered. In addition to this, Council’s GIS aerial records indicate possible horticultural activity
on 74D Kenderdine Road and a glasshouse on 74C Kenderdine Road.

34 New Zealand Geotechnical Database Borehole Logs

The NZGD was interrogated for ground contamination information at the properties subject to the NOR.
Screenshots of maps from NZGD along the alignment showing available borehole information is presented in
Appendix D. Eighteen (18) records were identified that contained geotechnical information, including soil type
and groundwater levels. In general, the borehole logs recorded natural ground below a thin layer of topsoil, with
occasional surficial gravel fill also recorded. No information on soil or groundwater contamination was recorded.

35 Discussion

The assessment indicates that the properties were generally in agricultural land use prior to about 1940, with
increasing urbanisation to the form the mainly residential suburb which characterises the area today. The
agricultural land use appears to have been primarily grazing land, although localised horticultural land use is
also possible, as evidenced by the presence of probable greenhouses and gardens at 74 Kenderdine Road,
extending onto 74D Kenderdine Road, seen in the aerial images from 1959 and 1980. The size of the buildings
on the property indicate commercial scale operations.

The NIMT rail corridor lies to east of the properties (present in 1940) and borders all of the properties except 8
Bridge Street. The properties also include two informal recreational parks and one piece of undeveloped land,
which appear to have been formed from agricultural land in conjunction with the progressive residential
development. No landfilling or level raising fill activities are evident.

The properties also include Middlemore Hospital, which was constructed between 1959 and 1980.
The pieces of land which could be subject to soil disturbance are currently mainly either part of residential

lawns/garden or informal recreational parks and undeveloped land, or in the case of 100 Hospital Road, in soft
landscaping adjacent to carparking at Middlemore Hospital and Middlemore station.
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351 HAIL Assessment

On the basis of the aerial imagery and information obtained from AC, it is interpreted that all of the residential
properties, except 74D Kenderdine Road, are not likely to be HAIL. It is noted however, that given the age of
many of the dwellings, lead from lead based paint and asbestos from degradation of building materials could be
present in soil, close to the buildings. The potential for the presence of fill associated with rail corridor activities
is also noted.

In terms of the informal recreational areas, no evidence of landfill or the use level raising fill to form the parks
has been identified (HAIL G3. Landfill sites). In addition, although some pesticide/herbicide use is likely,
intensive use of these products as defined by HAIL A10. - Persistent pesticide bulk storage or use including sports
turfs, market gardens, orchards, glass houses or spray sheds, is considered to be unlikely.

Horticultural activities are classified as HAIL A 10 — Persistent pesticide bulk storage or use including sports turfs,
market gardens, orchards, glass houses or spray sheds. The potential for commercial scale horticultural activities
to have occurred at 74 Kenderdine indicates that 74D Kenderdine Road is HAIL.

In relation to Middlemore Hospital, although hospitals are not listed as HAIL, some activities undertaken as part
of hospital operations are HAIL. These potentially include:

§  A3.-Commercial analytical laboratory sites

§  Al7.- Storage tanks or drums for fuel, chemicals or liquid waste

§  B2.- Electrical transformers including the manufacturing, repairing or disposing of electrical transformers or

other heavy electrical equipment.

The land parcels potentially subject to soil disturbance close to Middlemore Hospital do not appear to be
associated with these HAIL activities.

The HAIL list is presented in Appendix E.
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4. Conclusions & Recommendations

4.1 Conclusions

The potential for commercial scale horticultural activities to have occurred at 74 Kenderdine indicates that 74D
Kenderdine Road is HAIL. Horticultural activities are classified as HAIL A 10 — Persistent pesticide bulk storage or
use including sports turfs, market gardens, orchards, glass houses or spray sheds. No other sites potentially
subject to soil disturbance associated with the works under Package 1, which are mainly either part of residential
lawns/garden or informal recreational parks and undeveloped land or in the case of 100 Hospital Road, in soft
landscaping adjacent to carparking at Middlemore Hospital and Middlemore station, have been identified as
HAIL.

Notwithstanding, the presence of contaminants in soil above background levels could be present at all or some
locations, relating to specific activities not identified in the current PSI and/or related to lead-based paint and
asbestos containing materials (ACM) associated with site buildings. Such contamination, if present, would be
expected to be localised, for example, in case of lead and asbestos, located close to site buildings.

4.2 Recommendations

This PSI has assessed the contamination status of properties potentially affected by soil disturbance activities
during the Package 1 works. It is recommended that this assessment is updated following confirmation of the
properties subject to soil disturbance and soil disturbance activities to be undertaken. This update should include
site walk over inspection.

It is also noted that the wider project will require a land use consent under the NESCS and a discharge permit
under the AUP OP for contamination related matters. It is recommended that the sites discussed in this PSl are
included within the scope of any site management plan (SMP) required by those resource consents
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Appendix A. Site Information



64 Rosella Road Mangere East

64 Rosella Rd

Property Legal Landuse Area Description Temporary or
address Description Required Permanent
m2 Acquisition

64 Rosella Lot 13 DP |Residential 1,014 Whole Property  Full
Road, 19494 Permanent
Mangere East




100 Hospital Road (82 Gray Street and 15 Orakau Road)

237 PARISH OF MANUREWA AND SECTION \,
. 12-14, SECTION 37 AND PART SECTION 11
~ BLOCK VI OTAHUHU SURVEY DISTRICT
#100




100 Hospital Road (82 Gray Ave and 15 Orakau Road)

Property Legal Land use Area Description Temporary or
address Description Required Permanent
m2 Acquisition

100 Hospital | Allotment (Carpark 2,026 Soft landscaped Permanent
Road, 237 Parish entrance to
Papatoetoe of hospital car park

Manurewa

(5 Orakau 631 Temporary

Rd), Part

Lot 13 DP

2989 (83

Gray Ave)




12 & 14 Wyllie Rd

12 Wyllie Rd -strip of land in background (Presbyterian Church not affected). Church car
park/lawn at 14 Wylie Road required for construction access.

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

12 Wyllie Lot 1 DP Park/reserve 1,165 Strip of parkland Partial

Road, 152288 adjacenttorail  permanent

Papatoetoe corridor

14 Wyllie Lot 1 DP Church 924 Church car park  Temporary

Road 136372




18R Gordon Road

18R Lot 53 DP Informal 2274 Construction  Temporary
Gordon 20068, PT recreational access across
Road Allot 36 reserve Council
parish of reserve. May
Manurewa also be used
as
construction
site yard




21R Station Road

Property Legal Land use Area Description Temporary or
address Description Required Permanent
m2 Acquisition
21R Station Lot 9 DP Park 52 SE corner of Partial
Road, 111628 parkland permanent
Papatoetoe adjacent to rail
corridor




19 Station Road

Property Legal Land use Area Description Temporary or
address Description Required Permanent

m2 Acquisition
19 Station Lot 1 DP Residential 134 Strip to rear Temporary
Road, 111628 adjacenttorail  lease
Papatoetoe corridor




17 Station Road

17 Station Lot 2 DP Residential 116 trip to rear Temporary
Road, 111628 djacenttorail lease
Papatoetoe orridor




15 Station Road

15 Station
Road,
Papatoetoe

Lot 3 DP
111628

A

- "~
-'3 e
P
LOT 3 DEPOSITED PLAN 111623 ¢

¥ ’
#15]

-

Residential 129

Strip to rear
adjacent to rail
corridor

Temporary
lease




11 Station Road (no #13)

aPark '11

11 Station Lot 4 DP Residential 139 trip to rear Temporary
Road, 111628 djacenttorail lease
Papatoetoe orridor




9 Station Road

9 Station Lot 5 DP Residential 781 i Full
Road, 111628 Permanent
Papatoetoe




5 Station Road

Report a problem

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

5 Station Lot 6 DP Residential 120 Not shown Full

Road, 111628 Permanent

Papatoetoe




1 Station Road

1 Station Lot 7 DP Residential 129 trip to rear Temporary
Road, 111628 djacenttorail lease
Papatoetoe orridor




74D Kenderdine Road

74D Lot 5 DP Residential 41 ontractor
Kenderdine 327717 Y ccupation
Road, Lot 6 DP
Papatoetoe 327717

Temporary




76 Kenderdine Road

76
Kenderdine
Road,
Papatoetoe

PtLot 30 |Residential 62 trip to rear Temporary
DP 16605, No. djacenttorail Lease

Flat 1-4 DP wellings orridor

80955




78 Kenderdine Road

.
1 18 o
|
i
u < it i
B |
il L i o~

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

78 PtLot 30 |Residential 64 Strip to rear Permanent

Kenderdine DP 16605, adjacent to rail

Road, Pt Lot 31 corridor

Papatoetoe DP 16605




80 Kenderdine Road

o
L ==l

Terms  Report a prob|

Property Legal Land use Area Description Temporary or
address Description Required Permanent
m2 Acquisition
80 Part Lot 31 [Residential 63 Strip to rear Temporary
Kenderdine DP 16605 57N adjacenttorail  lease
? No. )
Road, dwellings corridor

Papatoetoe




84 Kenderdine Road

(~ StreetView

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

84 Lot 1 DP Residential 97 Strip to rear Temporary

Kenderdine 70381 Flats 9 No. adJaFent torail lease

Road, corridor

Papatoetoe




88 Kenderdine Road

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

88 Lot 2 DP Residential 103 Strip to rear Temporary

Kenderdine 70381 adjacenttorail lease

Road, corridor

Papatoetoe




90 Kenderdine Road

g LOT 34 DEPOSITED PLAN 168605,
FLAT 1 DEPOSITED PLAN 102388 AND

90 Lot 34 DP Residential 103 trip adjacentto Temporary
Kenderdine 16605 rail corridor Lease

Flats (11
Road, No.)

Papatoetoe




92 Kenderdine Road

5

i

T

Property Legal Land use Area Description Temporary or
address Description Required Permanent
m2 Acquisition

92 Lot 2 DP Residential 106 Strip to rear Temporary
Kenderdine 82259 adjacenttorail  lease

3 No. .
Road, . corridor

dwellings
Papatoetoe




10 Bridge Street

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

10 Bridge Lot 22 DP |Residential 841 Strip adjacentto Permanent

Street, 21411 rail corridor

Papatoetoe




9 Bridge Street

Property Legal Land use Area Description Temporary or

address Description Required Permanent
m2 Acquisition

9 Bridge Lot 27 DP  |Residential 858 Strip adjacentto Full

Street, 21411 rail corridor Permanent

Papatoetoe




8 Bridge Street

Q | X

(0 0]
Qo
="
Q.
«Q

D

w
—+
-

(1)

D

K
0
QO

O

Q

—+
(@)

D

—
(o]

@D

>
=

Q.

Property Legal Land use Area Description Temporary or
address Description Required Permanent
m2 Acquisition
8 Bridge Lot 21 DP  Residential 77 Small strip of Temporary
Street 136372 land across front

yard to enable
heavy vehicle
access to 10
Bridge Street.
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Appendix B. Historical Aerial Imagery

Part One — 64 Rosella Road, 82 Gray Avenue, and 15 Orakau Road

At

Historical aerial imagery from 1940 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1959 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1980 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1996 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Part Two — 1-21 Station Road

Historical aerial imagery from 1939 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1959 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1959 (Sourced from Auckland Council GEOMAPS). Approximate boundary of 18R
Gordon Road shown.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1980 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 2001 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 2001 (Sourced from Auckland Council GEOMAPS). Approximate boundary of 18R
Gordon Road shown.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Part Three - 12 & 14 Wyllie Road

Historical aerial imagery from 1939 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1956 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1980 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 2001 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Part Four —-Kenderdine Road & Bridge Street

Historical aerial imagery from 1939 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1959 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 1980 (Sourced from Retrolens). Approximate boundary of land parcels of interest
is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Historical aerial imagery from 2001 (Sourced from Auckland Council GEOMAPS). Approximate boundary of land
parcels of interest is shown in black.

IA233800-A.CS.EV.P1ENV-NW-RPT-0001
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Appendix C. AC Contamination Enquiry Response



From: Rachel Terlinden <rachel.terlinden@aucklandcouncil.govt.nz> On Behalf Of
RECContamination

Sent: Friday, 29 May 2020 4:26 PM

To: Tearney, Kevin <Kevin.Tearney@jacobs.com>

Subject: [EXTERNAL] RE: Contaminated Land/HAIl status query

Hi Kevin,

This email is in response to your recent enquiry requesting available site contamination information
that was held within the Environmental Health Unit of the Licensing and Compliance Services
Department (LCS).

There is no contamination information held within our records for the site 64 Rosella Road, Mangere
East. However, due to the adjacent railway there is potential for uncertified/non-engineered fill to
be present on site.

There is no contamination information held within our records for the site 100 Hospital Road,
Papatoetoe. However, due to the adjacent railway there is potential for uncertified/non-engineered
fill to be present on site. Additionally, due to the age of the buildings on site the potential for
asbestos and/or lead paint to be present may need to be considered.

There is no contamination information held within our records for the site 12 Wyllie Road,
Papatoetoe. However, due to the adjacent railway there is potential for uncertified/non-engineered
fill to be present on site.

There is no contamination information held within our records for the site 21R Station Road,
Papatoetoe. However, due to the adjacent railway there is potential for uncertified/non-engineered
fill to be present on site.

There is no contamination information held within our records for the site 1 Station Road,
Papatoetoe. However, due to the adjacent railway there is potential for uncertified/non-engineered
fill to be present on site. Additionally, due to the age of the dwelling on site the potential for
presence of asbestos and/or lead paint may need to be considered.

There is no contamination information held within our records for the site 74D Kenderdine Road,
Papatoetoe. However, due to the adjacent railway there is potential for uncertified/non-engineered
fill to be present on site. Due to the age of the dwelling on site the potential for presence of asbestos
and/or lead paint may need to be considered. In addition to this, Council’s GIS aerial records indicate
possible horticultural activity on site.



There is no contamination information held within our records for the site 74C Kenderdine Road,
Papatoetoe. However, due to the adjacent railway there is potential for uncertified/non-engineered
fill to be present on site. Due to the age of the dwelling on site the potential for presence of asbestos
and/or lead paint may need to be considered. In addition to this, Council’s GIS aerial records indicate
possible horticultural activity on site in the form of a potential glasshouse.

1959 "o " ﬂ'i 20032004 2006 008 o0 w13

Please note that only council's soil contamination records within the LCS department and GIS map
have been checked. There may be other soil contamination information held within:



1. A Contaminated Sites Enquiry report, which contains the following information only:
(A search area of radius 200m is applied by default)
Pollution Incidents (incl. air discharges, oil or diesel spills)
Bores
Contaminated site, air discharge and industrial trade process consents
Closed Landfills (council- owned closed landfill sites only)
Air quality permitted activities

How to apply for a Contaminated Sites Enquiry Response: DO NOT apply for this as part of
a Property File request. Please follow this link -->
https://www.aucklandcouncil.govt.nz/building-and-consents/types-resource-
consents/earthworks/Pages/order-site-contamination-enquiry-report.aspx

Please take note of the following when applying:

e Apply under the Company Name if request is on behalf of the company.

o Legal Description(s) of the physical site(s) is/are stated clearly. This is to ensure
accurate representation of data.

e Enter preferred Postal Address or PO Box instead of physical address of company.

e Contact Person: Please enter your full name, including e-mail address.

2. Property File for viewing reports or all relevant information relating to the property -Requested
from the local service centre, by phone, 09 3010101.

Please note:
If you are demolishing any building that may have asbestos containing materials (ACM) in it:

1. You have obligations under the relevant regulations for the management and
removal of asbestos, including the need to engage a Competent Asbestos Surveyor to
confirm the presence or absence of any ACM.

2. Work may have to be carried out under the control of the person holding a
WorkSafe NZ Certificate of Competence (CoC) for restricted works.

3. Ifany ACM is found, removal or demolition will have to meet the requirements of
the Health and Safety at Work (Asbestos) Regulations 2016.

4.  Information on asbestos containing materials and your obligations can be found at

www.worksafe.govt.nz.

If ACM is found on site following the demolition or removal of the existing buildings, you may
be required to remediate the site and carry out validation sampling. Dependent on the
amount of soil disturbance a further consent application may be required.

Paints used on external parts of properties up until the mid-1970’s routinely contained lead, a poison
and a persistent environmental pollutant. Older paints dating from before 1945 often contained
extremely high levels of lead. Dust and flakes from painted surfaces in poor condition are a major
cause of lead poisoning in both adults and children.

You are advised to ensure that soils affected by old, peeling or flaking paint are assessed in relation
to the proposed use of the property. Very sensitive uses such as residential with young children,
childcare centres, play areas or recreational land should be considered as high risk. In services or
working environments other regulatory requirements may require risk assessment and mitigation.


https://urldefense.com/v3/__https:/www.aucklandcouncil.govt.nz/building-and-consents/types-resource-consents/earthworks/Pages/order-site-contamination-enquiry-report.aspx__;!!B5cixuoO7ltTeg!XrUu8IEK5871zZe8Hrin_RWt8p3nQxyAhjag3owyr8bOvnE9lTOVpNP9BXRr1SnZTh4$
https://urldefense.com/v3/__https:/www.aucklandcouncil.govt.nz/building-and-consents/types-resource-consents/earthworks/Pages/order-site-contamination-enquiry-report.aspx__;!!B5cixuoO7ltTeg!XrUu8IEK5871zZe8Hrin_RWt8p3nQxyAhjag3owyr8bOvnE9lTOVpNP9BXRr1SnZTh4$
https://urldefense.com/v3/__https:/www.aucklandcouncil.govt.nz/building-and-consents/types-resource-consents/earthworks/Pages/order-site-contamination-enquiry-report.aspx__;!!B5cixuoO7ltTeg!XrUu8IEK5871zZe8Hrin_RWt8p3nQxyAhjag3owyr8bOvnE9lTOVpNP9BXRr1SnZTh4$
https://urldefense.com/v3/__https:/www.aucklandcouncil.govt.nz/building-and-consents/types-resource-consents/earthworks/Pages/order-site-contamination-enquiry-report.aspx__;!!B5cixuoO7ltTeg!XrUu8IEK5871zZe8Hrin_RWt8p3nQxyAhjag3owyr8bOvnE9lTOVpNP9BXRr1SnZTh4$
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.worksafe.govt.nz&d=DwMF_w&c=jozbAXBGpZCeJmn-Q9SThA&r=M4U-ll2veXoZCZkDzNMIi6pduCTOvpEKb4La8W-vHf0&m=AkkvT60Z27upb-6nqm31cNLjwhDGsq-u7Cp-2_sjaVA&s=_7h0V1nvqO9qcuwGgLebu3U1Ze7hvcAr7bkYujn1_ys&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.worksafe.govt.nz&d=DwMF_w&c=jozbAXBGpZCeJmn-Q9SThA&r=M4U-ll2veXoZCZkDzNMIi6pduCTOvpEKb4La8W-vHf0&m=AkkvT60Z27upb-6nqm31cNLjwhDGsq-u7Cp-2_sjaVA&s=_7h0V1nvqO9qcuwGgLebu3U1Ze7hvcAr7bkYujn1_ys&e=

Nga mihi,
Rachel

Rachel Terlinden | Technical Officer — Contamination, Air & Noise
Specialist Input | Resource Consents

Mob 021956763

Auckland Council, Level 2, 35 Graham Street, Auckland

Visit our website: www.aucklandcouncil.govt.nz

From: Tearney, Kevin <Kevin.Tearney@jacobs.com>
Sent: Thursday, 21 May 2020 2:03 PM

To: RECContamination <reccontamination@aklc.govt.nz>
Subject: Contaminated Land/HAIl status query

Kia ora,

| am enquiring as to whether there are any council records or information held by Auckland Council
that indicates the land parcels listed below, which are all located between Middlemore Hospital and
Puhinui Station, are HAIL sites or have the potential to be HAIL sites?

e 64 Rosella Road Mangere East, Lot 13 DP 19494,

e 100 Hospital Road Papatoetoe, Allotment 237 Parish of Manurewa, Part Lot 13 DP 2989Lot
10 DP 19627;

12 Wyllie Road Papatoetoe, Lot 1 DP 152288

21R Station Road Papatoetoe, Lot 9 DP 111628

1 Station Road Papatoetoe, Lot 7 DP 111628

74D Kenderdine Road Papatoetoe LOT 5 DP 327717, 1/4 SH LOT 6 DP 327717

e 74 CKenderdine Road Papatoetoe LOT 4 DP 327717, 1/4 SH LOT 6 DP 327717

A response by Friday 29 May would be appreciated.

Thank you

Nga Mihi

Regards

Kevin Tearney, MSc, CEnvP SC | Jacobs | Principal Consultant - Environmental Solutions

+64 4914 8472 | +64 29 496 3765 | kevin.tearney@jacobs.com
Level 8, 1 Grey Street Wellington 6011, New Zealand www.jacobs.com

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the
intended recipient. Any viewing, copying or distribution of, or reliance on this message by unintended recipients is
strictly prohibited. If you have received this message in error, please notify us immediately by replying to the message
and deleting it from your computer.
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Have your say on Auckland’s
Emergency Budget 2020/2021.
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CAUTION: This email message and any attachments contain information that may be confidential and may be LEGALLY
PRIVILEGED. If you are not the intended recipient, any use, disclosure or copying of this message or attachments is strictly
prohibited. If you have received this email message in error please notify us immediately and erase all copies of the message
and attachments. We do not accept responsibility for any viruses or similar carried with our email, or any effects our email may
have on the recipient computer system or network. Any views expressed in this email may be those of the individual sender
and may not necessarily reflect the views of Council.
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NZGD ID: BH_87543

PROJECT: Middlemore Station
' . CLIENT: ARTNL

JOB No.: 5§1/20265/05
| RS
CHECKED BY: TD

COMMENCED: 14/11/05
COMPLETED: 14/11/05

LOCATION: Western platform Middlemore Station

Borehole No.: BH 1

Page: 1 of 3

CONTRACTOR: Pro Drill
EQUIPMENT: Small Kubota Tractor

INCLINATION (deg): - DIAMETER (mmy: -
X-COORDINATE: - Y-COORDINATE: -
R.L. SURFACE (m): - TOTAL DEPTH (m): 23m

Test Spacing of
DESCRIPTION OF CORE Result | Core Loss | Natural
Geological Formation: (name, SPT'N %) Defects
weathering, relative strength, colour, Value {m)
cement , defect type, lithclogical
features, bedding, foliation,
mineralogy, etc)

Shear
Strength
(kPa)

Geological Group

SPT Blow Count

Depth (m)

0> 700 |COY D305
v gl ua

Graphic Log

DEFECT DESCRIPTION
(defect type, attitude, spacing, continuity.
roughness, infilling etc)
SOIL DESCRIPTION

cantent, plasticty/relative density, grading. etc)

{minor MAJOR subordinate, consistency, water

Piezometer Deltails and

Water Levels

Water
Loss (%)

- b
g

Drilling Method

o

Railway platform

Fill
D

Fill: Embankment for platform : 0oL

Ground Surface

Asphalt

2 1 GRAVEL with some sand and silt, well

a9 9 packed, dry, medium density, grey brown

Fill: Engineered fill { e

Puketoka Formation- Fine grained i
umiceous and micaceous sands, silty

—}\ sitty CLAY, soft to firm, moist, slightly

— — 4 \plastic, mottled orange brown

B .

nd muds with interbedded peats . —__7" 7] CLAY with some si, firm, moist,

= | moderately to highly plastic, altemating

(]
i
®

= ~I\grey yellow orange brown bands

= 2 clayey SILT, fim to stiff, moist, slightly
* 9 plastic, mottled yellow grey with medium
¥ grey SILT inclusions

fine pumiceous SAND with some clay, soft,

w
B
|

=
]

— =\ moist to wet, mottled grey yeliow light
" brown

0 : o

r4

— —{{\ moderately to highly plastic, brown orange
| =—— —\\with black streaks
= 71| SiLT with some clay, firm to stiff, moist,

— ")\ CLAY with a trace of silt, soft to firm, moist,

— — |black, organic staining, frequent fibrous
7 linclusions- peaty material

w

with black streak, occasional very thin
miceous fine SAND layers

organic CLAY with some silt, soft to firm,
moist to wet, moderately plastic, dark grey

% — - moist, slightly to moderately plastic,

T sty CLAY with some sand, soft to firm,

4 medium grey
=

o
Tauranga Group
I*4
|
1

pumiceous SAND with some silt, firm to
stiff, wet, dark brown yellow grey

-

@

—_—

1 :
2 N=4| ' i —_—
. |

— =1 CLAY with some silt, soft to firm, slightly to
__ _| moderately plastic, wet, light grey green

— — o altemating with fine layers of micaceous

— — fine SAND with some silt, firm to stiff, wet,
medium grey

—

CLAY with some silt, soft to firm,
moderately plastic, wet, light grey green

w

17 N =37
20

L R B R R R e RN Ak R AN N R R RS S S SRR R R N N R R R RS R

=
L

altemnating with fine layers of micaceous
fine SAND with some silt, firm to stiff, wet,
medium grey

fine SAND, firm to stiff, wet, medium
density, light to medium grey

#{ standing @ 15111105

Open bamel

Open barrel

Core Boxes - Comments

Shear Vane -

Factor (as per NZGS Guideline)

Core will be stored for 3 months only unless alternative arrangements are made

NZGD ID: BH_87543




NZGD ID: BH_87543

PROJECT: Middlemore Station Borehole NO » BH 1
CLIENT: ARTNL
Page:
LOCATION: Western platform Middiemore Station N
JOB No.: 51/20265/05 CONTRACTOR: Pro Drill
~ LOGGED BY: SL EQUIPMENT: Small Kubota Tractor
CHECKED BY: TR INCLINATION (deg): - DIAMETER (mm): -
COMMENCED: 14/11/05 X-COORDINATE: - Y-COORDINATE: -
COMFPLETED: 14/11/05 R.L. SURFACE (m): - TOTAL DEPTH (m): 23m
Teat Spacing of DEFECT DESCRIPTION g
DESCRIPTION OF CORE Result | Core Lo Natural 3 @ Wat
S Geological Formation: (name, & S;'I?'JP:' or{e%] =t D:f:;las {dafect Iyﬁ';:";:’:'ms;ﬁgg'lc?nmu“' % Loss gﬁ}
I weathenng, relative su‘en_'nglh. colour, g Value {m} Graphic Lo ! é B
Q | cemant dafect typa, lilhoogical 3 ¥ SOIL DESCRIPTION 5 £
E 3 faaures, beclgmu. foliaue, 5 Sh“rh {minor MAJOR subordinate, consislency, waler g 3 g
|2 mingralogy. sic) ] s:’:’;g}‘ content, plastictylrelative density. grading, etc) £% o
§ (% E 0x ™ |cor 03 as ég 022 700 :;
u 2
L 3 N=5
= z
[ SILT with some clay and sand, firm fo soft,
[ wet, medium density, light grey with
- medium grey bands of SAND with some silt
[ and clay, soft to firm, wet, medium density
12
& 1
n 2 N=5
N 3
: £
13 e
R ]
E &
L 1
[ f N=4
=14
C clayey SILT, soft to fimm, moist to wet,
F slightly to moderately plastic, light grey
r brown .
C TSN SILT with trace fine sand, stiff, moist,
Coi _— —\mediurn density, light brown /
C 1 1 CLAY with some sit, firm to stiff, moist,
: é N=1 — — — — moderately plastic, light grey brown
| 8 e e O B
C o R £
- o —_— -
F°| 8 o] s
B =
E = ERCEEE
E | F peiperintn [ -
E 3 {1 i| === ] CLAY with some sil, soft, moderately
- i N=7[i'i N — — 1 plastic, medium grey green §
:-1? s e _§
: 5
- -
[ 1 | R e alte —
- 4 i ——— 1 CLAY with trace sitt, soft, moist, b
s 4 N=9 | — — = )\ moderately to highly plastic, dark grey &
E 2 | —_—i— brown, obvious banding =
- —— 1\ silty CLAY, firm to stff, maist, moderately s
s ____* "]\ plastic, light grey green, occasional organic 2
E = - 5 inclusions- ree bark and branches __ _ 2
- 10 [ ity SAND, stiff to very stff, well packed, |
i gg N = 44 high density, green grey E
220
Core Boxes - Comments
Shear Vane -
Factor (as per NZGS Guideline)
Core will be stored for 3 months only unless alternative arrangements are made

NZGD ID: BH_87543



NZGD ID: BH_87543

~ PROJECT: Middlemore Station Borehole NO . BH 1
CLIENT: ARTNL
LOCATION: Western platform Middlemore Station B
JOB No.: 51/20265/05 CONTRACTOR: Pro Drill
~ LOGGED BY: SL EQUIPMENT: Small Kubota Tractor
CHECKED BY: TP INCLINATION (deg): - DIAMETER (mm): -
COMMENCED: 14/11/05 X-COORDINATE: - Y-COORDINATE: -
COMPLETED: 14/11/105 R.L. SURFACE (m): - TOTAL DEPTH (m): 23m
Joal Spacing of DEFEGT DESCRIPTION -
DESCRIPTION OF CORE Result | Core L Natural F ; @ w
o Geological Formation: (name, - S:’?I'JN' OT%)OSS D:Teuts toatrct l)‘rfl-:- :Im';‘:e'msfﬂﬁﬁng&mmmmw % Lusgla}
g weathering, relative strength, colour, € Value ™ | Graphic L ghnass, g elc) 3 3
G | osment. defect type, ithological 3 == 2 SOIL DESCRIPTION 53 §
|8 ealures, ing, foliation, z r iner MAJOR subordinate, ist . wat T
|3 temeas 3| it e | 12 :
HE & S () g2 [2,m=|3
[ $
s g
0 | | oo T |
C 7 : micaceous SAND with some silt and clay,
E 10 |N=20f: L0 fim to stiff, moist, very skightly plastic, £
E = - i = —\\r_naclium density, dark grey green L1 =
K 2 s
E 2| @ %
[ m
B = =
- o
(3 =
K (o
: 2 |N=504 ! X
(23 25 | | ]
s for100mm :
C | End of Borehole @ 23m. Target Depth |
21
5‘25
26
27
26
-2
230
Core Boxes - Comments
Shear Vane -
Factor (as per NZGS Guideline)
Core will be stored for 3 months only unless alternative arrangements are made

NZGD ID: BH_

87543



NZGD ID: BH_87547

. LPS-Q7F17
Revision : 3
Report No. 21470310
Page 6 of 7
RECORD OF BOREHOLE
Job Name : Middlemore Station
Client : GHD Date of Order : 23.7.04
Location : As per client's marks Borehole MNo. : [BH 3 |
— — =
w © o ® 5 [ i
LRI R Sz |5|EL
Er 9| =2 '-'-' = 2 |Q SkE
é 613G 5 ElE g SAMPLE DESCRIPTION g |D=|ul|E | COMMENTS
@ UZJ 2 E a % & % jus] ﬂj % (a4
ZIRE|G |5 | ° |8 gle |%|%3
w » O 8 @
0.0
TOPSOIL
Firm to stiff, moderately plastic, orange/brown
silty CLAY, moist
216+ - 0.5
183 20 1.0
Firm to stiff, moderately plastic, orange/brown streaked
158 a3 1.5 yallow/brown clayey SiLTand moist
135 | 42 2.0
- becoming firm, moderately plastic, vellow/brown
95 30 2.5 fiecked grey
v
- becoming soft and wet
27 21 3.0
- becoming soft, highly plastic, dark grey/btack
clayey SILT and wet
48 36 3.5
81 30 4.0
39 30 45
69 30 5.0
E.Q.B. at 6.0 metres
Scala carried out in base of borehole
5.5
DRILLED BY: KH SAMPLE TYPES CHECKEDBY: TR
DATE; 26.7.04 8S Small Sample DATE : 2. .07.04-
LOGGED BY: ZH LS Large Sample
DATE: 26.7.04 SH Undisturbed Shelby Tubhe Sample

NZGD ID: BH_87547




NZGD ID: BH_87547

LPS-07F3
Revision : 4

Report No : 21 4703 10

Page : Yoj- 7

DETERMINATION OF THE PENETRATION RESISTANCE OF A SOIL
NZS 4402 : 1988 TEST 6.5.2 - HAND METHOD USING A DYNAMIC CONE PENETROMETER
EQUIVALENT CBR VYALUES TO CRB 402.1 - CRB AUSTRALIA

— {Conversion fo CBR values are not IANZ endorsed as part of this report)

Job Name: Middlemore Station
Date of Order : 23.7.04 Layer Tested : -
Location : Base of borehole 3
Borehole 3
| 5100 1 2
5200 2 3.5 /
5300 2 35 yd
5400 4 8 /
74
5500 4 8 /|
. 5600 4 8 /
5700 5 10
- 5800 5 10
5900 3 5.5
— 6000 3 55 /
7
_ //
v
]
— Comments:
Tested By: ZH and KH Date: 26.7.04
. Checked By: = Date: 23.07.cA
Approved Signatory: =) Date: 24 .07 A

NZGD ID: BH_87547




NZGD ID: BH_87602

AZCOM

LOG OF

MACHINE AUGER

HOLE
IDENTIFICATION

MAS9

Co-ordinates 406614.08mE

790840.47mN

Client KiwiRail
rientation  -90° evation 9.65m
. i . Orientat 90 Elevat 9.65
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 662.336km
Dvnamic Cone |  MATERIAL DESCRIPTION c
GEOLOGICAL DESCRIPT|ON Test Records o P);nnetrometer Subordinate MAJOR minor; colour; structure. Strength; moisture condition; grading; 8) g
- k= bedding; plasticity; sensitivity; major fraction description; subordinate fraction 4 i)
= . a description; minor fraction description etc o S
% Weathering, Colour, Fal?rlc, Rock Name, Slvrenglh‘ £ <} £
a a;c;g&rgy(e;%.gxlgg)cal Features (bedding, foliation, Shear Vi:if:zik g (Blows per Bepth Eelated @ g
g § ¢ 100 mm) emarks © 2
L Railway Ballast } } } Medium to coarse GRAVEL with some TOPSOIL.
r [l
= [l
L [l
N i [
Fill v [ Fine to medium GRAVEL; grey. Loose, dry, rounded to o o
[ ] subrounded. "o e "
i ‘ ‘ ‘ DDGOD
-l RE
-E Lol Il
L | ] 4| | o o
| ! ute L1 N 1to 1.4m: some sand. "0
L [ RN
L [ RN
[ RN °
L1 ! I'1' 1" Silty CLAY with minor sand; dark brown. Very stiff, dry,
[ 104/27 % } } } } } moderate plasticity.
L ‘ ‘ ‘ ‘ ‘ ‘ ‘ GRAVEL; basalt.
r Fine grained alluvium . LI Silty CLAY; orange brown grading to light grey. Stiff to very
L } } } } } } } stiff, moist, moderate to high plasticity.
2 UTP | ) NN
[ [l I
r [l I
F [l I
= [l I
L 66/27 (. RN
L o [ ['I'I'l | Sandy clayey SILT; dark grey and brown. Stiff, wet, high
3 T ||| || plasticity.
[ ] [l I
r < [l I
r g [l I
— 3|5 4127 | gl 1] N — :
L % /I | | | | | Sandy SILT with minor gravel and some organic fibres; dark
< grey. Very stiff, wet.
L [ [ RN
[ RN
i [l I
[ [l I
j 186 m } } } } 3.5 to 4m: some wood fragments.
F [l I
L [ RN
of | [ RN
> [ RN
§ — 4 109/46 ‘ 1]
o T | || ||| MAS9terminated at 4m
ol L Target Depth
® [l I
- [l I
i iR i
S|
6| | Ll RN
3 [l I
S [l I
alr [l I
=i [l I
= [ Ll
8 For explanation of symbols and observations, see key sheet Remarks Started
a Location surveyed by CKL. 13/12/2011
a| | GROUNDWATER OBSERVATIONS No ground water encountered -
E| | Depth (m) Date Post strike observations 186 kPa is the shear vane limit Finished
> 13/12/2011
(0]
9 Date logged
g 13/12/2011
T Logged
] NG
2 Checked
4| | Hand held Shear Vane RBG
5| | DR4280: 19mm blade: Correction Factor = 1.367
Z| | Vane shear strength per NZGS guideline Page 1 of 1
27/01/2010

NZGD ID: BH_87602




NZGD ID: HA_64245

coffey

L

~ geotechnics

Hand Auger No. HAO01
Engineering Log - Hand Auger roecne  GENZAUCK161364
Client: AUCKLAND COUNCIL Date started: 13.12.2013
Principal: Date completed: 13.12.2013
Project: ROSELLA ROAD STORMWATER CULVERT UPGRADE Logged by: PP
Hand Auger Location: Refer to site plan Checked by: RF

Vane No: 1356 Easting: 406590.31 m Slope: -90° R.L. Surface: 8.71m
Hole diameter: 50 mm Northing: 790857.86 m Bearing: Datum:
drilling information material substance
c . i - % 59 ©
> S Material Description >0 S0
5 g = ’ ) . ) gg| £2= structure and
8 o 3_ Soil name; plasticity or grading, colour, secondary 058 2 g o additional observations
25 8 = =8 components. Moisture, sensitivity, strength. Structure, % % 25 < g s
® | % | samples, & g 2E bedding, cementation, defects. Origin, additional SElgg| S=&
% | 3 |tests,etc |[RL | B € ) T 3 observations. £ 8|83|,..08332
gareeder
] TOPSOIL D|H |
8.5 n Clayey SILT; low plasticity, orange-brown, mottled dark N
1 brown, trace fine subangular gravel. Moist, hard, minor b
fine rootlets. — > B
0.5 ' — — Vst _|
_ Silty CLAY; medium plasticity, dark brown, mottled dark
T 80 brown/orange. Moist, very stiff - hard, trace fine rootlets. -
B | buried TOPSOIL; medium plasticity, dark grey, flecked . :
i black/orange. Moist, very stiff to hard, with trace fine B
1.0 ] rootlets. ]
_— |7.5 ° B
A% CH |[Siltty CLAY; medium to high plasticity, light grey streaked i
b =x—x orange. Moist, very stiff, trace fine rootlets. i
1-i X— ><3; 1.4m: becoming high plasticity, wet w |
; R pivis 1.5m: minor organic staining ° _
o L7.0 B iviniv ]
S XX . < :
S J <> 1.8m: becoming saturated S i
5 2.0 [ o ]
- [ XX ]
6.5 XX |
i i i i 1 PT | PEAT; fibrous, spongy, dark brown, minor fine grained F ]
H ARON sand. Saturated, firm, organic odour, minor plant . i
25 v w v inclusions. ]
WA/ N Y
PN W WY .
£ 16.0 v w N -
2 ruew ey . ]
3 W w
= A w w N 7
: 3 0 AN/ NN —
3 rew ey ]
= WA/ N Y
< g 155 Ay w wy (] —
- = v wy _
o E IRV i
H] 3.5 v vy
5 | & 2w w o —
5] 3.5m: becoming firm with some fibres compressed ® X i
h 15.0 ]
w
[T ]
o]
3 ]
o id ]
Q ]
g 145 _— .
I} Sandy CLAY; grey, some silt. Saturated, very stiff. VSt _
2 > -
N |
b ]
T 14.0 ]
o
w . _ L —
g 4.8m: becoming medium dense - dense D- |
< Md
2 ] Borehole HAO1 terminated at 5 metres. ]
£ 135 i |
5.5 |
classification symbols and vane shear (kPa) water moisture consistency/ density index
soil description ® remoulded A2 10/1/98 water level D dryl VS very soft VL very loose
based on Field Description of Soil X peak = ondate shown M moist S soft L loose
2| and Rock, New Zealand > peak greater than 200kPa | B>— water inflow W wet F firm MD medium dense
I Geotechnical Society Inc 2005 UTP unable to penetrate —< water outflow s saturated St stiff D dense
5 VSt very stiff VD very dense
o H hard
w
[G]
E
o
w

NZGD ID: HA_64245



NZGD ID: HA_87629

= HOLE
AZCOM LOG OF AUGERHOLE | devrication HAG6
. Lo Co-ordinates 406679.19mE  790710.03mN
Client KiwiRail S )
. . . Orientation -90°  Elevation 11.14m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 662.220km
GEOLOGICAL DESCRIPTION Dynamic Cone | MATERIAL DESCRIPTION o 5
Test Records g) Penetrometer bSubo_rdir_\ale MAJQR minor; cplou_r; structure. Strength; r_noisture condition; grading; 3 ﬁ
£ edding; plasticity; sensitivity; major fraction description; subordinate fraction 3
£ . a description; minor fraction description etc o g
% Weathenng‘ Colour, Fal?rlc, Rock Name, Sl(englh, £ <} £
A a;c;g&rgy(e;*gxlgg)cal Features (bedding, foliation, Shear Vane (kPa ((/‘3 8l Depth Related @ E
mRes\duaér Peaxg ( on\’l]vr?1 )per Remarks 0] -@’
; § § 6 1218 24 -
e N |11 | Clayey SILT; brown. Firm, moist, low plasticity. _ |
L o } } } } } } } Gravel with some SILT; brown. Medium dense, moist. Gravel
| Fine grained Alluvium comprising Bl RN is poorly graded.
estuarine, reworked ignimbrite and Bl RN Silty CLAY with minor sand; dark brown. Very stiff, moist,
r organic swamp deposits. R BER slightly to moderately plastic, partly friable. 0.3 m Light
[ 120/63| |p brown.
i 7 | R
L F Frrd Silty CLAY; orange brown. Very stiff, moist, highly plastic.
[ ['1'l'l | Some friable clasts of silt.
r [l I
= [l I
o " Qi i
L I
L [ RN
[ N 1.2m: light grey mottles with some rootlets.
| [ RN
r 156/74
‘ % FEE Clayey SILT with minor sand; orange brown. Very stiff, moist,
[ } | } } } } slightly plastic. Wood fragments 40mm maximum.
L] [ Silty CLAY; pale orange brown with orange brown mottles.
[ Ll RN Moist, moderately plastic. Wood fragments.
L [ RN
[ RN
— 2 131/38 %‘ RN
: 161/68| | ‘ } } } } 2.1m: grades to sensitive.
L o ‘% RN Clayey SILT with minor sand; pale brown. Very stiff, moist,
S slightly plastic. Sand is pumiceous.
e 123/38 ‘ FEE o .
L % | RN 2.4m: minor gravel, gravel is angular basalt gravel.
L < [ RN
| % [ [ 2.6m: grades to light brown, wet.
L é [l 1] 2.7m: grades to whitish brown, dilatant.
2 . LI Peaty SILT with some pumice sand; dark brown to black. Stiff |} «
[ = . PITTH o very stiff, wet, slightly plastic, moderately sensitive. e
-3 68/38 %\ \ [T e
L (. RN
L Lol RN Pt
L [ RN Fettx
[l I
i R LI o -
B R LI bondnl
r [l I
beafty o X%
Sl r 107/82 \% [ [ 1] I
3L 19 RN R
3L [ AN R
= [l RN i
ol — 4 107/55 b x iy x
3 % | BN
& | T L] S
B0 N LI e
S| E Lol RN Fon
G| L Ll BEN RN
3l 128196| | Z‘ N R
S | | RN bx o
oL PR
al[ N LI PRI
3 [ [T | 4.8m: Hole squeezin %o
S | || 1] | HAB terminated at 5m [
3|t 116/87| | % | ||| | | TargetDepth l
2 | | [ el
3 For explanation of symbols and observations, see key sheet Remarks Started
8 No DCP undertaken due to location of nearby services. Location 20/02/2012
= GROUNDWATER OBSERVATIONS surveyed by CKL. .
3| | Depth (m) Date Post strike observations Finished
2 1.85m. 20/02/2012 186 kPa is the shear vane limit 20/02/2012
o
P Date logged
e 20/02/2012
g
o Logged
= HM
3 Checked
% Hand held Shear Vane RBG
4| | DR4280: 19mm blade: Correction Factor = 1.367
2| | Vane shear strength per NZGS guideline Page 1 of 1

NZGD ID: HA_87629
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NZGD ID: BH_87549

AZCOM

LOG OF DRILLHOLE

HOLE

IDENTIFICATION

DH3

Co-ordinates 407698.39mE

788898.12mN

Client KiwiRail T i
) . . Orientation -90°  Elevation 22.01m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 660.14km
c
GEOLOGICAL Test Records § |5 I3 ,s\llmﬁ;li;sjiﬂ; nIqu!rE 325!5222 th; moisture condition; grading; bedding: plastidiy; %
DESCRIPTION "q-j_é 2 _C 3 sensitivity; major fraction description; inate fraction desoription; minor fraction description eld] g
Weathering, Colour, Fabric, Rock Name, Strength, = 210 a E £
Discontinuities, Lithological Features (bedding, foliatipn, o2 = o Q =]
mineralogy, cement, etc) g 7| @ o o ?
Shear Vane N Val =R 8 0] <
residual - peak alues | A
0-200kPa 0-50 TP
= | Topsoail [ T e SILT, dark brown. Soft, moist.
T Il P11 | o [T
Completely to highly weathered L1 [Tl [T E Gravelly SILT with some fine to coarse sand; dark brown.
volcanic TUFF, extremely weak. [ U] R Very stiff, moist, low plasticity. Gravel; fine to medium.
L1 [Tl OB [ N Fine to coarse sandy GRAVEL with some silt; dark brown.
[ [N [ Loose, wet, well graded. Gravel; fine to medium.
vz | 80720 L H L ! Fine to coarse sandy SILT with some gravel; dark brown. Stiff
a ; .
o . PELd OB } } } B to firm, moist, moderate plasticity. Gravel; fine to coarse.
- 11| L 1 E
% | | | [6436812 I s Gravelly fine to coarse SAND with some silt; brown. Medium
Z Ll N=25 || SPT Bl C dense, moist, well graded. Gravel; fine to coarse.
(&) L
3 [l uTP/ I [ 2 |
9 ] RN NS K Clayey SILT with some fine to coarse sand and minor gravel;
a [ ] R T E K brownish grey. Soft to firm, wet, low plasticity, sensitive.
z - r Gravel; fine to medium.
J EH‘ 17/8 I OsHlf N
[l [ N N
o C b
2 [l [ [ B
< x
/A T 5k
I EECEEER A = N 3m: Grades to light brown, stiff.
P ™| SPT ok
[ I - £
I || 1]]|oB %f CORELOSS
Mixed Alluvium, comprising . PEI = ;:L‘::j Clayey SILT; light brownish grey. Firm, moist, high plasticity.
estuarine, swamp and reworked 1] N l ; F X
Aol ¢ 7 42/25 4 L =
ignimbrite deposits a 1| 11 os [ITTE s
] [ [ b &) Silty PEAT; dark brown. Firm, moist, plastic, amorphous.
@ [1 | ean7 | 1111 [ E fxxx Clayey SILT; light brownish grey. Stiff, moist, high plasticity.
(. I (R P s
1,1,0,0,2 Lo
[ N3l seT || L
Ll N Ve =
— 5 fexiiT
} } } } } } } } } } - ey Clayey SILT; brownish grey with some black laminae and
_ Fe X trace white streaks (pumiceous). Firm to stiff, moist, low
L1 [Tl e [ plasticity, moderately sensitive.
gl ||| om0 | 1| OB = [~I-C
[ I [E e
] R 1] B xXx % 5.7m: Grades to light brownish grey with some white
507 - oty i .
% I NER 1L g e streaks (pumiceous).
LI M2 01 ] | gpr [T e
e [l [ [T P s
=) - b7
o [l [ (- R
% ] N [ , J| PEAT; dark brown to black. Firm, moist, moderate plasticity,
S Ll N 1 E amorphous.
<z( stz | LI o8 [1TTE 7 )
& I HH 7m: Stiff
2 [ I ITE V
: oz | 5 |1 E
S Ll 2,2,1,1,2\\\\ T E
8 Ll M i SPTI L
e 7 =
I NN 21111 HE
5 [ I RpE K
8_ ] ] e K Clayey SILT; greyish brown with black streaks and lenses.
4 [ ] [ I F F _ Firm, moist, high plasticity. _
= Al | AT o8 . : Grades to sandy SILT with some clay; grey. Stiff, moist, high
2 Ll RN Mk |  Plesety.
g @ [ ] 70m0 | 111 RRE " Grades to silty fine to medium SAND with trace muscovite
8 Pldigi2sgl I [ 9 flecks; grey with trace black beds. Loose, moist, poorly
2 LR seT | E graded.
w [ 011 I E
g (I [l =
3 [ I [T
N 1 1 1 1 1 1 1 ‘ 1 1 - 9.8m: Grades to fine to coarse sand.
- = —
z
S | GROUNDWATER OBSERVATIONS | pate logged 16/12/2011 | Remarks Driller Started
£ |Depth Piezometer Reading ~Date ; Location surveyed by CKL Pro-Dril 16/12/2011
= | 731m 26/12/2011 | Logged AMcC ion surveyed by LEL. ro-on Fimshod
. . Drill Ri inishe
g Checked RBG 235 kPa is the shear vane limit 9
x Kubota 16/12/2011
5 Casing De[;?'ls ‘ Hand held Shear Vane Core Boxes
2 Depth lameter GEO160: 19mm blade: Correction Factor = 1.676
o
9 vane shear strength per NZGS guideline Page 1 of 2

NZGD ID: BH_87549

Date Printed:
14/03/2012



NZGD ID: BH_87549

A-COM LOG OF DRILLHOLE |DENTIFICATION DH3

Co-ordinates 407698.39mE  788898.12mN

Client KiwiRail S )
. . . Orientation  -90°  Elevation 22.01m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 660.14km
c
GEOLOGICAL - MATERIAL DESCRIPTION S
DESCRIPTION TestRecords 12g |3 | | 8| commeimenmesorman s oo e 8
Weathering, Colour, Fabric, Rock Name, Strength, i% § ‘% E g
zl‘snce?;tér;;tlte:z,rvly_ggflggfal Features (bedding, foliatipn, & % 9 a (% -.5
' g Shear Vane =8 |0 o £
residual - peak N Values | § (ﬂ)
0-200kPa 0-50 Pt
Mixed Alluvium, comprising Fr FTTT oL S Silty fine to coarse SAND with trace muscovite flecks; grey
estuarine, swamp and reworked L1 [Tl [T _ . with trace black beds. Loose, moist, poorly graded.
ignimbrite deposits [ [N FTE -
[ [ e i
[ [T fser|lHE ;-
[ I [ e
[ I [r=n ‘.
[ I I E ;
(. [N R PRaEy
[ [ 1] OB I i
[ [N I E o3
[ [N [T sl
||| L [ =12 Sandy SILT with some clay and trace muscovite flecks; grey.
Prr |2tz gl [ E - Firm to stiff, moist, non plastic, sensitive.
e M ST E .
Ll LIl L 5
[ [N [ N
[ [N [ S Silty SAND with some gravel, minor muscovite flecks and
[ [ o |1 13 S trace rootlets; grey with dark orange brown organics. Loose,
[ ] [ [k W wet, well graded. Gravel is fine to medium, pumice.
[ I FTE S
o vz | 13434 ] Ilr s
=) Z 7% %7 B o
[ a0 11| - x
g RERRCH BRRRES : X
< Ll JAnEN o e
2 Ll I g 5
<Z( [ ] [ ‘ Sandy SILT with some clay and trace muscovite flecks; grey
% [ e I E with trace orange staining, black specks and dark brown
= L] REREAN = _ laminae. Fimm to stiff, moist, moderate plasticity. ’
I N e Silty fine to coarse SAND; grey. Medium dense to dense,
[ N e wet, well graded.
84/17 -
7 | 97 SE
8,5,8,9,12 ~
L1 N=34 I lser |11
[ | [
[ | [T =
[ | FTE
[ | EEN
[ || OB |IIl}16
[ | I E
[ | FH
[ | [ =
[ | SPT e
[ | I
[ | A 17
[ | - CORE LOSS
iR 1
OB % -
o B N
i I N
3 1] | o R
. 1 ! s \/\“\}f\\\ﬁ
o - KRR
3 [ 1] | - DH3 terminated at 18m Unable to advance due to hole %(\\}//S\\/ﬁ
] ] | - collaspe M %
< — N
@ [ | B N
2 BN \ - W
° RE | - N
8 —19 G
Q [ \ B /\/‘
=t L
= [l | - \/\/-
] Bl | C \\\//\’}
¢ B N4
g [ | — %
9] [ | -
© [ | C
Z L1 ! l
z
S SR%JNFE?WATEtR OESEdRVATlghtIS Date logged 16/12/2011 | Remarks Driller Started
z = iezometer Readin ate
< P 9 Logged AMcC Location surveyed by CKL. Pro-Drill 16/12/2011
=} il Ri Finished
% Checked  RBG 235 kPa is the shear vane limit Drill Rig
x Kubota 16/12/2011
5 Casing Del:;gils . Hand held Shear Vane Core Boxes
2 Depth lameter GEO160: 19mm blade: Correction Factor = 1.676
O]
9 vane shear strength per NZGS guideline Page 2 of 2

Date Printed:
14/03/2012

NZGD ID: BH_87549



NZGD ID: BH_87549

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DH03)

DHO03-0.0 - 1.7m

DH03- 1.7 — 5.0m

NZGD ID: BH_87549



NZGD ID: BH_87549

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DH03)

DHO03- 5.0 - 8.0m

DHO03-8.0-11.0m

NZGD ID: BH_87549



NZGD ID: BH_87549

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DH03)

DHO03-11.0 — 14.0m

DHO03- 14.0 - 16.5m

NZGD ID: BH_87549



NZGD ID: BH_87549

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DH03)

e = =
e S

DHO3- Site

NZGD ID: BH_87549



NZGD ID: BH_87626

MACHINE AUGERHOLE LOG WITH DCP COMPLIED LOGS.GPJ BASE.GDT 14/03/12

- LOG OF orE
AZCOM MACHINE AUGER

Client KiwiRail
Project Third Main
Project number 60044549

IDENTIFICATION

MA85

Co-ordinates 407679.97mE  788955.31mN
Orientation -90°  Elevation 18.79m

Location Papatoetoe
Feature UM 660.2km

; MATERIAL DESCRIPTION c
GEOLOGICAL DESCRIPTION Dynamic Cone ! - - - ) =) S
Test Records o Penetrometer Subordinate MAJOR minor; colour; structure. Strength; moisture condition; grading; o ©
- £ bedding; plasticity; sensitivity; major fraction description; subordinate fraction 4 i)
= . a description; minor fraction description etc o g
% Weathenng‘ Colour, Fal?rlc, Rock Name, Sl(englh, £ <} £
8 | e o Feaires buddog ko IShear Vane (Pa) | Depth Related & g
Residual - Peak | (Blows per Remarks 0] 3
P - mm) £
H 8 g 246 8 Y
Railway Ballast. Fr P GRAVEL; grey. Loose, medium to coarse, subangular to ;bﬂ o;bo 1
L] 111 | angular basalt. 2%
[l I ISR
- [l I Fo® %
T [l I 00
L uTP [ (N "0,
[ (N 0. %6 %
[ (N
Fine grained alluvial sediments b FEE Silty CLAY; grey. Very stiff, saturated, highly plastic.
including reworked ignimbrite deposits [l 1]
and organic swamp deposits. [ (N B
— 1 130/38 | [ : s
| | | | | | Clayey SILT; dark brown. Very stiff, saturated, low plasticity, <.~
L] RN sensitive, dilatant. B ™ 2,
1 I I
Ll LT [
Lol FEE 1.4m: Very light brown gre Ex
- e | 1] Ve o e
} I } } } } 1.6m: light grey, flows on shaking, feels sensitive QET:J*:
BE BER (shear vane not showing sensitivity). :?:VE
Ll RN oo
Ll NN s
= 2 126/89 | %‘ e box e
| 1 F o
[l I R
g [l I [
o L1 [T P
L % . | | | | | Organic SILT; dark brown. Very stiff, saturated, non plastic, %« %
< 186 m ||| | |\sensitive, dilatant. A
g | ] [ || || Clayey SILT; light grey brown. Very stiff, saturated, low g
S L1 | ||| | lasticity, sensitive, dilatant. [
2 . LI Silty CLAY; light yellow grey. Very stiff, saturated, highly
& Lol 11| plastie,
- 3 96/38 %\ \ [T
| (N
[ (N
[ P
[l I
[l I
= 186*
m } } } } Poor recovery of pumiceous clayey SILT; whitish yellow with
green mottles. Very stiff, saturated, non plastic, sensitive,
L1 [T dilatant.
I RN 3.7m: sandy.
[ (N
4 NEEN ['I'l'l'| Silty PEAT; dark brown to black. Very stiff, saturated, non
186 W | || ]| plastic (or too wet to work to plastic limit), amorphous.
BE } } } } 4m: clayey.
[l I
[ (N
- " 0 i
[ (1] MAB8S5 terminated at 4.5m
Bl R Target Depth
[l I
[l I
[ Ll
For explanation of symbols and observations, see key sheet Remarks Started
No DCP due to gravel from surface. Location surveyed by CKL. 18/02/2012
GROUNDWATER OBSERVATIONS o
Depth (m) Date Post strike observations 186 kPa is the shear vane limit Finished
om. 18/02/2012 18/02/2012
Date logged
18/02/2012
Logged
RBG
Checked
Hand held Shear Vane HH
DR4280: 19mm blade: Correction Factor = 1.367
Vane shear strength per NZGS guideline Page 1 of 1

NZGD ID: BH_87626

27/01/2010




NZGD ID: HA_63397

coffey

>

Hand Auger No.

HA01

= = Sheet 1 of 1
Engineering Log - Hand Auger Project No GENZAUCK1615244
Client: AUCKLAND COUNCIL Date started: 18.12.2013
Principal: Date completed: 18.12.2013
Project: SWAFFIELD RD NIMT RAILWAY CULVERT UPGRADE Logged by: JJ
Hand Auger Location: Refer to site plan Checked by: RF
Vane No: 591 Easting: m Slope: -90° R.L. Surface: 9.93 m
Hole diameter: 50 mm Northing: m Bearing: Datum:

drilling information material substance
c ; . =% 59
> S Material Description ) [T
5 g = ’ . . ) |82 % g structure and
3 ° S_ Soil name; plasticity or grading, colour, secondary 25|82 gox additional observations
S5 notes 3 = =3 | components. Moisture, sensitivity, strength. Structure, | 2E| 22 £ §§
T | £ | samples, 25 g @ ; bedding, cementation, defects. Origin, additional 5555 SEo
@ | 2 |tests,etc | RL | S E S) TS5 observations. E 8|83, o0s830
{3redet
| TOPSOIL; trace fine gravels M | VSt |
95 | CL | Silty CLAY; low plasticity, brown, mottled orange and red, :
r Oi trace fine gravels up to 10mm in size. Moist, very stiff uTtpP ]
9.0 | uTp |
[ 1 (L 0.9m: contains minor sand inclusions _
_ o | x _
|8.5 1571 _
i 1.5m: fine scoria gravels up to 20mm in size o ] i
Y . .
= Q 7 7
8 20 | 901 1
I ' » ]
> | CL | CLAY; medium plastic, dark green/grey, speckled orange, | M- |
~ | with trace organic fragments and pieces of glass. Moistto | W |
wet, very stiff ]
|7.5 257 ° R
i 2.5m: trace gravels and wood fragments, black/brown i
° _
17.0 301 2.8m: becomes wet W | St i
_ ° _
3 16.5 — —
N 35 |
©
:‘ o X -
5 _
o | > < ] CH | Silty CLAY; medium plasticity, pale green/green, trace |
% — X — limonite flecks. Wet, stiff
w 6.0 -+ 7 -
T - m ] 4.0 )< % o ]
S |3 oiatoly 4
z |= %% . g
2 2 D 4.2m: becomes light grey, speckled orange a
t=} o a —
< 5 15.5 P |
T 2 4-i SW | SAND; fine to medium grained, grey/green. Saturated, S L _
§ 2 loose |
E ] i
©
g [ | « |
2 15.0 501 ]
S | Target Depth. |
< | Borehole HAO1 terminated at 5 metres. |
14.5 5571 _
classification symbols and vane shear (kPa) water moisture consistency/ density index
soil description ® remoulded Y 101/98 water level D dy Vs very soft VL very loose
based on Field Description of Soil X peak = ondate shown M moist s soft L loose
<2 and Rock, New Zealand >>x  peak greater than 200kPa P> water inflow W wet F firm MD medium dense
& Geotechnical Society Inc 2005 UTP unable to penetrate —< water outflow S saturated St stiff D dense
- VSt very stiff VD very dense
8 H hard
w
[0
E
(s}
w

NZGD ID: HA_63397



NZGD ID: HA_87628

AUGERHOLE LOG UP TO 30# BLOW COUNTS COMPLIED LOGS.GPJ BASE.GDT 14/03/12

F= HOLE H A1
A_COM LOG OF AUGERHOLE | enirication
Client KiwiRail Co-ordinates 407182.55mE  789770.44mN
. . . Orientation -90°  Elevation 10.62m
Project Third Main Location Papatoetoe
PrOjeCt number 60044549 Feature Gordon Park
GEOLOGICAL DESCRIPTION Dynamic Cone | MATERIALDESCRIPTON 1| 5
Test Records o Penetrometer Subo_rdlr.\ale MAJQR minor; colour; structure. Strength; r.ncls(ure condition; grading; o ©
- k= bedding; plasticity; sensitiity; major fraction description; subordinate fraction 4 2
% Weathering, Colour, Fal?ric, Rock Name, Sl(englh, g_ description; minor fraction description etc E g
a a;c;g&rgy(e;%.gxlgg)cal Features (bedding, foliation, Shear VaRned (l:p;a)k g o ) Depth Related @ g
e Pty ( y O%Wrir‘;e) Remarks () @
% 8 § 6 1218 24 -
= | Fil LT 1 [T SILT with some clay and minor sand; dark brown. Firm, k*x x>
2 [ p [T 1| moist, low plasticity.
Mixed sand and fine grained alluvium } } } 2 } } } } Clayey SILT; light yellow brown with orange mottles. Stiff, ;;:*:jj
Ll 2 RN moist, moderately plastic. B,
187/28 S :::;
¢é/,éé 3 ['I'I'I'| Sandy SILT with minor clay; light grey brown. Very stiff, b
1] 3 ||| | | moist, low plasticity. b T
[ 6 [ b K
[l [
5 b
Il = i e
1 228 [ F
m RN 1 to 1.5m: Hard b X XY
L I
[ RN RN
[ RN [xr w0
Ll REN [
B [ 68 I LEn SAND with ilt; dark Tightl ked d -
5 | RN with some silt; dark grey. Tightly packed, saturated.
% 1 |11 ]
[ RN
3 B 11
L, Z e (I [
iR i
[
[l I
[l I
[l I
- wosua| in
[ RN
[l I i g
] | ||| | Organic clayey SILT; dark brown. Stiff, saturated, low ekt
[ ] | ||| | plasticity. Wood piece 15cm length. Fox
- 3 ute | I [ ko
Lol RN e
Lol RN o
[ RN Fo
Ll LI e
R |11 i
* ute || || I
[l 11| HA1 terminated at 3.5m
(. [ 11 1] Unable to advance due to squeezing
[ RN
[ RN
[ RN
-4 B NN
[l I
[l I
[l I
[ RN
L [ RN
[ RN
[l I
[l I
[l I
[l I
L1 [
For explanation of symbols and observations, see key sheet Remarks Started
Location surveyed by CKL.
GROUNDWATER OBSERVATIONS 01/02/2012
Depth (m) Date Post strike observations 228 kPa is the shear vane limit Finished
1.1m. 1/02/2012 01/02/2012
Date logged
01/02/2012
Logged
SLR
Checked
Hand held Shear Vane RBG
DR1980: 19mm blade: Correction Factor = 1.837
Vane shear strength per NZGS guideline Page 1 of 1

NZGD ID: HA_87628

27/01/2010




NZGD ID: HA_87631

= HOLE
AZCOM LOG OF AUGERHOLE | devrication HA8
. A Co-ordinates 407671.68mE  788957.91mN
Client KiwiRail S )
. . . Orientation -90°  Elevation 21.34m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 660.2 km
GEOLOGICAL DESCRIPTION Dynamic Cone | MATERIAL DESCRIPTION o 5
Test Records g) Penetrometer bSubo_rdir_\ale MAJQR minor; cplou_r; structure. Strength; r_noisture condition; grading; o ﬁ
- k= edding; plasticity; sensitivty; major fraction description; subordinate fraction 4 2
= . a description; minor fraction description etc o o]
D | Dicconimlos Uinologiest Femmte (oaading Jotaton E 5 E
a P o oo 9 . |Shear Vined (lia)k 8 (Blows per Depth Related © 2
S e Remarks (O] 2]
g & g mm) <
o e § 6 1218 24
j Fill } } } } } } } SILT; brown. Firm to stiff, dry, friable, many rootlets, some
L = )
gravel (Fill).
L Completely weathered grey brown } } } } } } } Silty CLAY with trace gravel; light grey brown with light yellow
volcanic Tuff, extremely weak. Ll RN brown and orange mottles. Stiff, moist, low plasticity. Fineto [
r medium gravel. Fx
— 79/22 } } } } } } Clayey SILT with some gravel; grey brown. Stiff, wet, non [
L w 4 plastic, sensitive. Medium to coarse gravel of black volcanics x|
L <>( Ll [l (Basalt) and trace sand including muscovite flecks. Many [l
[ ['1'1"1| plant fragments, 6m: sandy kx5
: } } } } } } } 0.8m: grades to very sandy SILT, saturated. ;Z::;ﬁ R
RN 1m: Very stiff, light brown grey, dilatant, with trace " ="«
— 1 185/27 m R coarse sand to fine gravel sized rounded volcanic | ¥ % =
L lapilli T
r } } } } } } } HA8 terminated at 1.1m
L Ll R Unable to advance as too difficult to auger
[ [l I
— [l I
= [l I
L L] [ Hard layer at 1.1 m depth corresponds to hard layer
Ll RN encountered in cut slope 20m south of handauger hole.
r Described as15cm layer of weak, moderately weathered,
L [l L1l coarse volcanic'TUFF comprised_ofﬁne to coarse sand )
2 [ ['I'1'I'] sized, angular, light grey brown pieces of scoria. Underlain by
[ [ [ [ 1| 20cm layer of very weak, grey brown, SILTSTONE, probably
r ] | || | | baked volcanic airfall tephra. Overlying sandy SILT, grey
L L1 N brown, stiff, moist.
F [l I
= [l I
L [ RN
L [ RN
| [ RN
[l I
r [l I
r [l I
- 3 [l I
L [ RN
L [ RN
L [ RN
[l I
[ [l I
* [l I
r [l I
ol - [l I
3|+ [ RN
SL [ RN
sl 4 [ RN
o [l I
u [l I
]
ST [l I
S| [l I
G| L Ll BEN
3 [ RN
Sl [ RN
al[ Ll LI
Z [l I
= [l I
o|lr [l I
2 L1 [
3 For explanation of symbols and observations, see key sheet Remarks Started
Q Location surveyed by CKL.
S| | GROUNDWATER OBSERVATIONS 21/02/2012
S| | Depth (m) Date Post strike observations 191 kPa is the shear vane limit Finished
2 0.8m. 21/02/2012 21/02/2012
o
P Date logged
E 21/02/2012
(39 Logged
% RBG
o) Checked
% Hand held Shear Vane HH
4| | DR4280: 19mm blade: Correction Factor = 1.367
2| | Vane shear strength per NZGS guideline Page 1 of 1

NZGD ID: HA_87631

27/01/2010




Part 3 12/14 Wyllie Road
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NZGD ID: BH_76995

[ ] :
aurecon Clientt ONTRACK
139 Cerlton Gore Road Project: Auckland Electrification Project D H1 01
Newmarket ion:
teticiy AR IISOC?“OE St George St Church, Papatoetoe
Tel: +64 9 520 6019 *
R T roject Reference: 203299 Sheet10f8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
= o a )
9 £ E 0 x| Standard g
2 gl 22| o % Z|$| S| 8| Penetration ; o
© | = e : el el e .
=| _|ElF E, J 8|8 Description of Materials £ clelals irsepsﬁ Additional Information é
o| E| |8 =B @ o £ S|S|1S|5 (Defect Description) | ©
=|J|glE|s| 88| 2 8 8 [ Pear Ty 8
o|ld|o|w|s| 0|03 = o R,g‘-::}‘gf' Value £
Blows
235 | Om: Clayey SILT with minor fine sand, dark | < | Om: FILL
—1 = brown. Soft, wet, high plasticity. Frequent Representative samples
— = rootlets. [TOPSOIL). = taken from hand auger
i & [ " | 04m: Sity GRAVEL, dark brown. Loose, wet. | @ itrge:
Angular, 10-30mm in size. Freguent rootlets.
= v A\ [FILL]. 4 0.35m: AUCKLAND
=] | v 0.35m: Clayey SILT with some fine sand, MOLEANIGFIELD
< |23.0 A% mottled orange brown and light grey. Firm to stiff,
T = Vv wet, high plasticity. Frequent rootlets. (TUFF). S0
1 W
4 -] VV
4 ] Vv -
1] v =
25| | W
A
1 4 v =
© -1 — VV
¢ 3 Vo 6
1 4 WV g 31111 4
220 VAR 1.5m: ..50mm band of medium SAND, orange
o v _\ brown. Medium dense, wet, non plastic. /
E - W 1.55m: Fine sandy SILT, medium brown. Firm 89
ol S P vy to stiff, wet, low plasticity.
=1 13 v e
] A%
215 | Vi 2
. 3 =
i s 5 2.2m: ..increase in sand content, some fine
=¥ = c F\gravels (<0.5mm).
V]
- = v s | = 2.25m: Sandy clayey SILT, banded orange
al 4 | VV S|~ | brown and light grey. Firm to stiff, wet, low 86
210 \% ?u plasticity.
i Vo= 2.6m: Very clayey SILT, orange brown. Firm to
= V{8 stiff, wet, high plasticity.
4 | v < 2.7m: ..light brownish grey with discrete orange
il W brown streaks and brown organic streaks.
] & 8] VV‘ —— 00,1,1.2 4
28| | vY L
A%
ol i M 100
9 = W
= Vv 3.3m: __ light to medium grey.
3 _200_ ] e | |
00| | Vg
il ¥ ;
& : V$ z
gl .4 % 33
T l105] | VoV
= S VAl
o VV
- po il VVH
— 11— ML - - —— 10,0,0,0 0 -
E 19.0 * 2 4.5m: Very clayey SILT, medium grey with dark 4.5m PALEOSOL
g = o« 8| - brown organic staining. Very soft, wet, high
8| 4 x"__‘( = plasticity. o .
2@ * 4.7m: Very clayey SILT, light to medium grey 10d 4.7 TAURANGA GROUP
i ] = | with dark brown organic staining. Very soft, wet,
5 91 ] < | high plasticity.minor medium to coarse white
g 5 e Sy pumiceous sand. [TAURANGA GROUP]. (67|
,g_ Remarks:
| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
% 2. Casing to 24.0mbgl. Input: HH
¢| 3. No groundwater measured on the day of drilling. Checked:| PKC
O 4. Hole backfilled with gravel and bentonite. Verified: | AJB
i

NZGD ID: BH_76995



NZGD ID: BH_76995

aurecon

139 Carlton Gore Road
PO Box 8762
Newmarket

Auckland, New Zealand
Tel: +64 9 520 6019

Client:
Project: Auckland Electrification Project

Location: St George St Church, Papatoetoe
Project Reference: 203299

ONTRACK

DH101

www.al p.com Sheet20f 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86 . =
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
) 8 o
° E E %) « | Standard 2
£ 85| 9|2|e SRR Perwx_etr?tion g
2| _|ElF| &l = |88 Description of Materials Elelelals I;PSTS]' Additional Information | S
ol E| 2|2 E 2 |®© 2 S12|12|5 (Defect Description) | ©
£ = a|5| 8 ® © m 8
=l ilelEl&| 28> 0 Peakl [ 0
Sl |a|d|s| 6|08 2 = Residual | vaive £
Blows
Py 4.7m: Very clayey SILT, light to medium grey 4.95m: Core loss likely
ey w " ol with dark brown organic staining. Very soft, wet, bt A SS S e
=l Mot high plasticity.minor medium to coarse white
i R pumiceous sand. [TAURANGA GROUP].
m . % Tﬂ
cl 41— ™ x 67
T [180] L
] % x_x
3 w:_r
17 N 58m: .medium to dark brown (organic
1 x —x stained). Some thin interbeds (<30mm) of PEAT,
| .8] el black. Very soft, wet. Amorphous. [ |
175 = 6m: Merr_:pled push tube -
= e 1 _ = sample slipped out.
- - ] B =
o = E
| [ % *
4 __ — e :—k
?_Q' BR R
(] = -1 &1_3(—
g -1 — x:_k_ oo
- % “_x
- b
16.5| E“x,
Rl x
o 2l —_—
ot = 7.2m: ..100mm band of fine sandy SILT, light
91 - | 3 grey with dark brown organic staining. Firm, wet,
| U/ low plasticity. o /
e ! Pl b ol @ 7.35m: Organic clayey SILT/ PEAT, black. Very el 211222 7
160 e 2 soft, wet, high plasticity. Plastic, amorphous and i
=1 - S g discrete wood fragments.
= = = — 18
% 1] o - 11
== NI/
—1 -8l L, a il
15.5] B
1 AL/
17 r Al 1y
= Al
o 8.41m: Core loss likel
gl 4 L oa, o < [&f betwoen .41 10 9.0m
150! | 2 o
DAL/
i AR
- il PR/
1 -2 I, W, e 0/0,0,00 0
£ ) 9m: Zero SPT values
145 | - fesullingfromhanl':mer
7 ) Ly weight.
% 4 e Wl 0
| ALY
| 94— R =
140 | [
U
8| 1 7 100
I o U —
= - o
3 | ~1 1% 5
10 i,
Remarks:
1. Hand Auger to 1.2mbgl for service check. Logged: HH
2. Casing to 24.0mbgl. Input: HH
3. No groundwater measured on the day of drilling. Checked:| PKC
4. Hole backfilled with gravel and bentonite. Verified: | AJB

Last Generated: 12/07/2010 2:10:30 p.m.
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NZGD ID: BH_76995

‘ -
1380060 Gors Rued Project: Auckland Electrification Project
Newadd Location: St George St Church, Papatoetoe
Tel: +64 9 520 6019 i .
Tok: 46 L Project Reference: 203299 Shest 3¢ 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w w
—_— o (&) =
° £ E 1] .| Standard s
£ 2l3l 2[2] o Qm S| S| | 8| Penetration o
@ a—-"‘bg W D ipti f Material c|Z|=|~—| L& Tests o " =
S| | EIF] 8] 2 828 escription of Materials Elelelals (SPT] Additional Information | S
ol E| |2 ; £ |2 © 2 S|J12|5 (Defect Description) | &
£l =l Sl al|l=|8 © 5] 0 s
| 5|8|lE|R| Bl & 3 @ | Peakl [
Sl z|a|8|2|6|0|8 2 i | Residual| vaiue 2
Blows
135 9.75m: CLAY with some silt, light to medium
= brownish grey. Very soft, wet, high plasticity.
]l e =] 2| Frequent dark brown amorphous organic | I
le] < streaks. © 100
T -
17 10.4m: Clayey SILT with frace fine sand, =
—1.. 7] medium grey. Soft, wet, high plasticity. Discrete T :
130] | dark brown organic fragments. = ;‘;;'“pa-:;};';g}fggf"“ 1ubs
4 = | 10.65m: Fine sandy SILT, light to medium grey.
2 < | Soft to firm, wet, low plasticity. Some mica
N specks. Some greyish green lenses and discrete -;—'
- - dark brown organic fragments.
]
125 11.05m: Sity fine SAND with ftrace clay,
n medium grey. Medium dense, wet, low plasticity.
& N Some mica specks. 100
T -1 — 11.15m: to 11.35m... brown (organic stained)
= | with discrete black organic streaks.
- | 0 =
120) | = Z
- 12]
11| i2m: PEAT, black, Fim fo stif, wel. BASRE [ 28
=] 2| Amorphous and fibrous. =
50 1 2 00
w| | o -
8 12.3m: Silty fine SAND, medium grey. Medium
i == U] dense, wet, non plastic. Some mica specks. [
| H4— 3 12.45m: ...very loose.
11.0 =3
- g
=1
ik &
sl = =
g 13 90
10.5 w
s g 3
. 13.5m: . trace clay. ¢ waoe | 2
g T - 100
ol 4 _|
=== ] [ 139m: Clayey SILT with trace fine sand, —
== medium grey. Firm, wet, high plasticity. Some
95| _| mica specks. Discrete sandy lenses.
i = 3
| o g e 90
T 90|
§ il 14.6m: Fine SAND, medium grey. Loose, wef,
3 =¥ = non plastic. Some mica specks. Discrete lenses
b - ] i of CLAY, medium grey. Soft, wet, high plasticity. =
o B < Trace siltstone gravels, firm, rounded (<15mm). L
§ 15
'S_ Remarks:
3| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
g 2. Casing to 24.0mbgl. Input: HH
3. No groundwater measured on the day of drilling. Checked:| PKC
ffi 4. Hole backfilled with gravel and bentonite. Verified: AJB
5
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NZGD ID: BH_76995

aurecon

139 Carlton Gore Road
PO Box 9762
Newmarket

Auckland, New Zealand
Tel: +64 9 520 6019

Client:
Project: Auckland Electrification Project

Location: St George St Church, Papatoetoe
Project Reference: 203299

ONTRACK

DH101

W, al g com Sheet4of 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w ]
= g b Standard T
bl E w » ©
e o|= 2 2|=|=|=| 8| Penetration a
B s|l2|R|©
% Agg’g—% D inti f Material g’é‘:«a\:—‘-‘E Tests - ; (=1
S| |EIF| 8] 2 818 escription of Materials Elrlelals [SPT] Additional Information | 8
o ElZ| 25| 23S £|9|8(2|3 (Defect Description) | ©
SNEEEEHE 57| E [ :
olla|a|S|6|o|S = u [ Residual vaiue £
Blows
a5 14.6m: Fine SAND, medium grey. Loose, wet, 0z L
e R no STy non plastic. Some mica specks. Discrete lenses
= = REE ] of CLAY, medium grey. Soft, wet, high plasticity. =
s o 2| Trace sittstone gravels, firm, rounded (<15mm). |0
I = = = 15.45m: Clayey SILT with some fine sand,
8.0 | ® X medium grey. Firm, wet, low plasticity. Some
= b "l mica specks. =
- - ] =
% —%
— —l - %
< '\'F'x S
) 1. .= e 15.88m: Clayey SILT with some fine sand,
g — 16 e medium grey. Soft to firm, wet, high plasticity. 95
751 | bx *',_ = Some mica specks and discrete sandy lenses.
i e <
i 5
] % 16.3m: Sandy clayey SILT, medium grey. Sofl, | =
-1 - * " . wet, high plasticity. Some mica specks.
— 1 — X - 10,0,1,2 3
7 x -
) ) 4
gl 1 T 100
1 7 16.8m: Silty SAND with some clay, medium
=T = grey. Very loose, wet, low plasticity. Some mica 1=t
| 37 specks.
6.5 — =
1 ] 7
1 - g
2
el T 7 a )
gl 4— o 17.45m: Fine to medium SAND, medium grey. %0
60| | 5 Loose, wet, non plastic. Some mica specks.
5
1 g
1 =18 ; — 21358 | 17
55 | 18m: ...medium dense.
= -
o gy 100
=l =] 1] 18.45m: Drillers Note
5 change to normal catcher,
ey o Attempted core run -
1 | = material washed out.
i 7]
sl 94 =
S\, 4% .
45! |
-
]| 19.5m: ...very dense. = 01214195 64 | 49 5m: SPT- 50 blows for
c =~ 235mm.
o = t( 100
20 100
Remarks:
1. Hand Auger to 1.2mbgl for service check. Logged: HH
2. Casing to 24.0mbgl. Input: HH
3. No groundwater measured on the day of drilling. Checked:| PKC
4. Hole backfilled with gravel and bentonite. Verified: AJB

Last Genarated: 12/07/2010 2:10:30 p.m.
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NZGD ID: BH_76995

@
aurecon Client ONTRACK
139 Coron Gore Rosd Project: Auckland Electrification Project DH1 01
Ne ion:
Howrahet Location: St George St Church, Papatoetoe
Tel: +64 9 520 6019 5
LR Project Reference: 203299 Sheet 5.f 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86 P
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
| e 2 2
B E 5 ) «| Standard x
S| [oI&l2| 8|5 » , B|E|E|E| 2| "rammen 2
= € : 3 e 8 S Description of Materials -g clelals (sepsTs; Additional Information | S
g _g % E’ 5 £ 2 = £|9 8 g % (Defect Description) | ®
148 Elsl 187 8 B | Restivel| N i
o|ld|lo|lwn|s| 0|08 = LL%S.:"VaIue =
U or
Blows
35 17.45m: Fine to medium SAND, medium grey. 19.885m: Drillers Note o
1 == Loose, wet, non plastic. Some mica specks. ihd%ngqhﬁ!m:ndsdcatcher. "
" 1 quick mud.
gl | | 100
[ 1= ] 20.5m: Drillers Note change
-A0H to normal catcher, Material |
i = washed oul.
g 0
& i -
™ 23] 4 21m: ..dense. =1 i
5 1] oo
s = R i | 21.45m: Drillers Note
20| | change bit lo a clay coring
S 2 bit. Applying 800psi to core
- . % material.
o 4 _]
g 17 47
—-22]
-1 B
- (=%
] ol @ =
1.0 2| < | 225m: ...very dense. ® 018.2210r  BE | 22 5m: SPT - 50 blows for
E ey g 175mm,
73] =+ - = 100
S— ] 22.825m: Drillers Note add
© quick mud
al 5
L |05
1 23.2m: Drillers Note add
n quick mud.
Wl
a
X
— 24m: .. dense. 12116,149,10 49
&
& 6
Tl 24.45m:; Drilers Note
g change bit and ream casing
to 16.0mbgl.
& »
ol O 8
g o v
E
g
_«%_ Remarks:
g 1. Han_d Auger to 1.2mbgl for service check. Logged: HH
B 2. Casing to 24.0mbgl. Input: HH
| 3. No groundwater measured on the day of drilling. Checked:| PKC
O| 4. Hole backfilled with gravel and bentonite. Verified: AJB
k]
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NZGD ID: BH_76995

aurecon

139 Cariton Gore Road
PO Box 9762
Newmarket

Auckland, New Zealand
Tel: +64 9 520 6019

Cl

Project: Auckland Electrification Project

ient: ONTRACK

Location: St George St Church, Papatoetoe
Project Reference: 203299

DH101

WA, BLTECONGIoup.com Sheet6of 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86 )
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w w
= E 3 Standard T
- S « Ead : 7]
£ g3l @ ? @ 3 z|=|8 8 F'en:nretr?u:m a
2 1El-l&l 2|8 § Description of Materials £ clelals [Ser-"s"i% Additional Information | S
ol E|Z|2|% 2|99 £|o e (Defect Description) | ©
| 58/E|E| 8|5l 8" S pean T g
6|lc|o|d|z| 0|03 2 (L | Resdual value £
Blows
15 17.45m: Fine to medium SAND, medium grey.
- Loose, wet, non plastic. Some mica specks.
o ) =
3 ) = @8
T -
B i - 25.42m: CLAY/ organic CLAY, medum fo dark || o
| 20| | =l brown (organic staining). Soft, wet, high plasticity. i 25.5m: Zero SPT values
= - - Some mica specks. resulting from hammer
| - = A waight.
5010 | Fq |e = [1©
A Il = g 5
| .28/ =4 25.95m: ...some silt and fine sand. |
2.5 | — 25.98m: to 26.02m... some dark brown fibrous
n organic fragments.
1 1 26.18m: Silty fine SAND with some clay, light
- greenish grey. Medium dense, wet, low plasticity.
B Some mica specks and discrete black organic
§ 1] specks. %0
30| |
| 4.27] » = 5/4,56,7 2
as| | = & ?
g 1 100
L] = [
2
. g
= ] o =
1= 5 27.45m: Core loss likely
40| € from 27.45 to 27.8m
7 5
wi &
- - 27.85m: Clayey SILT with some fine sand, light
ol| |z E | greyish brown. Firm, wet, low plasticity. Some § 67
da 45 ] e ™ xl < dark brown amorphous organic flecks.
== - e —1i- 28.05m: ..medium greyish brown (organic ~—
4 ] ; _\slaining}, [
28.1m: Fine SAND with some silt, medium grey.
1 = Dense, wet, non plastic. Some mica specks.
I = S - 7781012 37
50| |
al q = 100
w -1 -
— | 2] . s
55( | '& %
8| 4] 92
60|
%]
Remarks:
1. Hand Auger to 1.2mbgl for service check. Logged: HH
2. Casing to 24.0mbagl. Input: HH
3. No groundwater measured on the day of drilling. Checked:| PKC
4. Hole backfilled with gravel and bentonite. Verified: AJB

Last Generated: 12/07/2010 2:10:30 p.m.

NZGD ID: BH_76995



NZGD ID: BH_76995

@ .
au recon Client: ONTRACK DH 1 1
139 Certon Gore Rosd Project: Auckland Electrification Project 0
Nownerkel Location: St George St Church, Papatoetoe
Tel: +64 8 520 6019 i Z
Jhsuamenn Project Reference: 203299 Sheet 7 of 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water * Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl] )
° E £ @ «| Standard 8
2 § = 22| % sIglE § F'el:lretraﬁon e
2 EIF § < 83 Description of Materials Slglelals [segﬁ Additional Information | S
ol Elz&l5| 2|8 o £ S|1g81g % (Defect Description) | ©
= . a | 5| @ o] @©
S| 4| 2E|IRl &8 > 3 Peakl | E
Glela|ld|2| 6|68 s i Residual | valye =
Bl
65 28.1m: Fine SAND with some sill, medium grey. [rE= 03[ 38
=1 = Dense, wet, non plastic. Some mica specks.
= -
o J ] 100
] 44— | 30.45m: Core loss likely
7.0 from 30.45 to 31.48m.
70{ | Drillers Note  inner stuck
- L down hole,
gl Jal 2
I .75 __
it | — 67688 | 29
401 |
[ i - (]
5 1 71 5 % 100
— | .32] . T 31.95m: Care loss likely
85| | - 4 from 31.95 to 32.98m.
- B o
= =
ﬁ =4
e} il 4 2
- w
* leo| | g
4 3
gl i e
| Q 33m: ...dense. 8348,5 18
= -
&1 ] 5
| [ | 33.45m: PEAT, dark brown to black. Firm to 33.45m: Drillers Note
-10.0, stiff, wet, non plastic. Amorphous, fibrous and change bit and ream casing
2| some wood fragments. N to 24.0mbgl.
= <
ol 7 ™ | 33.89m: Infered boundary. Fine SAND, | | 33.89m: Core loss likely
% 1 medium greenish grey. Dense, wet, non plastic. 42 from 33.89 to 34.5m.
-10.5¢ Some mica specks.
N =
= w
- L]
[
J— - < il — B/9,11,121 48
E 11.0| e
§| 34.6m: Silty fine SAND with trace clay, light
pcl B greenish grey. Dense, wet, low plasticity to non 100
bl (L2 plastic. Some mica specks. %
(=]
g 35 KL
_g_ Remarks:
8| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
w| 2. Casing to 24.0mbgl. Input: HH
2| 3. No groundwater measured on the day of drilling. Checked:| PKC
©| 4. Hole backfilled with gravel and bentonite. Verified: AJB
i
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NZGD ID: BH_76995

. -
139 Carton Gore Road Project: Auckland Electrification Project
Moot Location: St George St Church, Papatoetoe
Tel: +64 9 520 6019 i .
Mesammany Project Reference: 203299 Sheet 8of 8
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 25/06/2010
Date Completed: 30/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 407703.86
Diameter Core: HQ (60mm) Northing: 788855.54 Inclination: 90°
Flush: Water Ground Level: 23.59m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
] 8 »
g E E %) « | Standard b
£ g3l 22| o MRS 3| Penetration 2
2 = | (= il 8 g Description of Materials = ol s = s g’;’% Additional Information §
ol ElZ|2l5| 2 12|% 2lo|g|¢g| 5 (Defect Description) | 8
=|5|8lEl2] 85| 2 g S [Peall [ oy =
alz|a|d|2|o|ol8 = i [ Residual | vaiye c
Blows
R 34.6m: Silty fine SAND with trace clay, light 34.95m: Core loss likely
us greenish grey. Dense, wet, low plasticity to non from 34.95 to 35.5m.
— plastic. Some mica specks. -
- w
ol 7
= = T g e e e G e T —1 38
T |120 35.5m: Inferred boundary. Medium SAND,
medium grey. Very dense, wet, non plastic.
=z Some mica specks.
] 35.9m: Core loss likely from
—1. ] = pi311,2221 63 | 3591036.0m.
|-12.5 36m: SPT - 57 blows for
- 270mm.
o s 100
m -
L13.0] 3;.{sm: t“i?anmmlabt?;ni of silty CLAY, grey. Very
s, wet, high pias % .
- 36.58m: ...10mm band of silty CLAY, grey. Very 36.62m: Core loss likely
N stiff, wet, high plasticity. from 36.62 to 37.5m.
ahll =
[e] 19
= a
I 1as) §
- o 1]
| _ g <
— =
=] |® 3 5/4,6,8,5
[ |140) 37.5m: ...medium dense. 2 F &
o 100
w -
| 37.95m: ...some lenses of silty CLAY (<5mm). 1
-14.5|
il 38.2m: ...discrete shell inprints.
gl = 93
* hso
=1 33.35[11: ...omm lens of medium brown fibrous
- organics. i
—-1_5._5 39m: ...dense. 5/5,8,11,15 39
51 ] 100
; DH101 terminated at 39.45m depth - Target
E pepr. !¢t 1 Tttt rr I
[=%
8
=
=
=
&
S| Remarks:
| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
§ 2. Casing to 24.0mbgl. Input: HH
3. No groundwater measured on the day of drilling. Checked:| PKC
é 4. Hole backfilled with gravel and bentonite. Verified: AJB
g
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NZGD ID: BH_76995

Auckland Electrification Project

ONTRACK St George St and Bridge St, Papatoetoe 'au recon

DH Reference: DH101 Date Drilled: 25/06/10 - 30/06/10
Photographed By: HH Date Photographed: 25/06/10 - 30/06/10

Box 2. - Depth: 4.50m to 8.35m.

NZGD ID: BH_76995



NZGD ID: BH_76995

Auckland Electrification Project

St George Stand Bridge St Papatoetoe @I F@CON

DH Reference: DH101 Date Drilled: 25/06/10 - 30/06/10
Photographed By: HH Date Photographed: 25/06/10 - 30/06/10

Box 4. - Depth: 12.45m to 15.95m.

NZGD ID: BH_76995



NZGD ID: BH_76995

- Auckland Electrification Project 2
St George St and Bridge St, Papatoetoe au recon

DH Reference: DH101 Date Drilled: 25/06/10 - 30/06/10
Photographed By: HH Date Photographed: 25/06/10 - 30/06/10

Box 5. - Depth: 15.95m to 20.25m.

Box 6. - Depth: 20.25m to 25.95m.

NZGD ID: BH_76995



NZGD ID: BH_76995

Auckland Electrification Project

St George St and Bridge St, Papatoetoe 'au recon

DH Reference: DH101 Date Drilled: 25/06/10 - 30/06/10
Photographed By: HH Date Photographed: 25/06/10 - 30/06/10

Box 7. - Depth: 25.85m to 29.50m.

Box 8. - Depth: 29.50m to 36.00m.

NZGD ID: BH_76995



NZGD ID: BH_76995

Auckland Electrification Project

: ONTRACK St George St and Bridge St, Papatoetoe ‘au recon

DH Reference: DH101 Date Drilled: 25/06/10 - 30/06/10
Photographed By: HH Date Photographed: 25/06/10 - 30/06/10

Box 9. - Depth: 36.0m to 39.45m.

NZGD ID: BH_76995



NZGD ID: BH_87548

AZCOM

LOG OF DRILLHOLE

HOLE
IDENTIFICATION

DH2

Co-ordinates 407746.18mE  788784.35mN

Client KiwiRail
. . . Orientation -90°  Elevation 23.06m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 660.015km
c
o e MATERIAL DESCRIPTION S
GEOLOGICAL TeSt ReCOrdS _8 2 3 8) Subordinate MAJOR minor; colour; structure. Strength; moisture condition; grading; bedding; plasticity; E
DESCRIPTION "q-jg E - - sensitivity; major fraction iption; inate fraction iption; minor fraction description etc 5
Weathering, Colour, Fabric, Rock Name, Strength, = 2 3 a E €
Discontinuities, Lithological Features (bedding, foliatipn, g’g’ ° 8 Q. =]
mineralogy, cement, etc) Shear Vane = § 5 g 'é’
residual - peak N Values | § E-)mw -
0-200 kPa 0-50 'J J"
Completely weathered to highly Fr Pt T Sandy SILT; orange brown. Stiff, moist, low plasticity.
weathered volcanic TUFF, [ [T os |0
extremely weak. [ [N I E
72%7/ M=
ik e
v % |1 [
Q [ I o8B Il -
w (. vzme | 11T I
o , , | 17 gl |11 s o
O | 1.5m: Tuff possibly alluvially ||| |100.28 ‘ N I C Silty fine SAND; greyish brown. Loose, moist, low plasticity.
Z | reworked. N~ [ SPT B
2 L
< [l ol I
S 1 RN 2 '
g ] RN I *:*14‘ Clayey SILT with minor sand; greyish brown. Firm to stiff,
a [ ] R I E Fe® X moist, non plastic, friable.
z - [ =%
< - 23 Lo gl = Fa™
< 2 RN I s
=) [l [ [ E Eua
< zal || T (N
[l 10010 11| = - Silty sandy CLAY; light grey. Soft to firm, moist, moderate
b ™ | SPT plasticity.
[ I I
[ I =
[l [ I
[ R e )
,,,,,,,,,,,,, wa || TV -4 4m: Grades to silty CLAY.
ixed Alluvium, comprising - Hdrailitag ayey with trace sand, dark brown with white veinlets.
Mixed Alluvi isi ] N | iy Cl SILT with ti d, dark b ith white veinlet:
estuarine, swamp and reworked e [ Stiff, moist, non plastic, sensitive.
estuann r [ | 1039 | L1 1] [
ignimbrite deposits | REE = [ _
Ll W,Oi\}_,?,o L1n T | ser |l N X:L:,% 4.5m: Grades to light brown.
RN ERE E s
— 5 =
} } } } } } } } } - ] Silty CLAY; dark grey with white pumiceous flecks of fine to r
o O I E _ coarse sand. Sif, dry to moist, low plasticity, sensitive.
gl ||| 2 | ||| OB _ _PEAT, black. Hard, dry, non plastic. _ !
NN N I E Clayey SILT, light grey. Firm, moist to wet, non plastic,
Ll NER s sensitive.
= 5.7 m Grades to white, possibly pumiceous.
[ 00000 I Il -6 == T
P25 | P gpr HE Pumiceous sandy SILT, light white grey. Firm, saturated,
[ 11| suow | ||| M __ dialatant, non plastic. N
% Lot P H — Silty fine to coarse SAND, light grey grading to yellow grey
o [l [T I and light green grey. Medium dense, saturated, trace
% [ [ R carbonised organic fragments.
< [ I [
% [ I I
é [ I e V
2 [l U I
R Pl Jota g L R PEAT; black with brown flecks. Stiff, dry to moist, non plastic,
8 ] N=3 0] I brittle but smears between fingers, strong anoxic odour.
<
- [l [ [
5 L1 BN e s
o [ I I
8 BN L1 s
@ [l [ [
o (. NN | B Silty CLAY; light grey with streaks of black peat. Stiff, moist,
g %‘ | 06/29 RN H - moderate plasticity.
o | 7 ||| —
o) 22223 [/ -
3 LT RS ser| 11T
0 Ll 1 s
EEL } } } } } } } } } - Sandy SILT, medium to dark grey with muscovite specks.
3 B L i N Stiff, moist, sensitive.
N B
O [ [ [
z
S | GROUNDWATER OBSERVATIONS | pate logged 16/12/2011 | Remarks Driller Started
Z | Depth Piezometer Reading Date ) )
< | 731m 16/12/2011 | Logged NG Location surveyed by CKL. Pro-Drill 16/12/2011
7.93 26/12/2011 . . Drill Ri Finished
% m Checked RBG 222 kPa is the shear vane limit 9
x Kubota 16/12/2011
5 Casing De[;?"'s . Hand held Shear Vane Core Boxes
3 Depth  Diameter GEO141: 19mm blade: Correction Factor = 1.608
o
9 vane shear strength per NZGS guideline Page 1 of 2

NZGD ID: BH_87548

Date Printed:
14/03/2012




NZGD ID: BH_87548

A-COM LOG OF DRILLHOLE |DENTIFICATION DH2

Co-ordinates 407746.18mE  788784.35mN

Client KiwiRail o i
. . . Orientation -90°  Elevation 23.06m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 660.015km
c
GEOLOGICAL T | MATERIAL DESCRIPTION S
DESCRIPTION Test Records §219 | | & | cosmreumonmeconsonnu sy oo ey v e
V\(eathevrin_ngo\our, Fabric, Rock Name, Styenglh, X = 2 § a E £
Discontinuities, Lithological Features (bedding, foliatipn, o2 o Q =]
mineralogy, cement, etc) Shear Vane g e g o o 'é’
=0
residual - peak N Values | § (ﬂ) . © -
0-200kPa 0-50 Pt
Mixed Alluvium, comprising o P os L
estuarine, swamp and reworked L1 [Tl [ o lxxdlo o
ignimbrite deposits @\ 1203 | 1111 I E Fine to coarse SAND with minor silt; medium to dark grey.
I 1410428 11 e Loose, moist, trace specks of muscovite.
Pl N grlrl fspr|lllE
[ I I E
[ I =M1
- 11m: Saturated.
[ I PR
(. I AN
[ LIl OB T =
[ [N I E
I
%‘%H o HH 12
Lo |42320 70| || HE
REE R IR
% -
[ I P
[ [N N =
[l [ [T Clayey SILT with trace fine sand and muscovite specks,
[ P11 os [T 43 grey. Stiff, moist, extra sensitive.
[ [N (R
[ I FTE
wa || s | P __ _ _ _'34m:Cradestomedumdense.
T [22336 ?g [ ENS Fine to coarse SAND with minor silt; medium to dark grey.
[l N=14 % [ 1] |SPT I Loose, moist, trace specks of muscovite.
2 RS
}H H} N
[ [N e
e [ [N o8 }H -
8 } } } } } } } iR = 14.5 to 16.5m: Minor black organic traces/ streaks.
0] I | I
< m‘ rans | I 11 PR Clayey SILT with trace fine sand and muscovite specks,
z | Jaoaa g ! LS __ grey. Stifl, moist, non plastic, extra sensitive. J
§ [l N=3 F11T | spr | N Fine to coarse SAND with minor silt; medium to dark grey.
2 [ [ } } } - Loose, moist, trace specks of muscovite.
[ [l [N —
[ I [T E
[ I EEN
[ LI ]oB|lIllH16
[ [N I E
[ [N FH
I | q00ms | I 1] =
| N R 16.5 to 18m: No black organic streaks.
DL faaaao| LEEE | SPTLTTE
[ NS [T g7
[ I RN
[ I [
[ P og |1
g N T I E SOV
g 1] 1] 1 E R
I 71| sme |||l 1E g R
5 1T |s4669 ?”;3 | I E 18m: Grades to medium dense. />//>\//;
o 2 ) SPT| || S\
) [ /// I B )
8 RN | E S
& N IR s : ng. i R,
- 18.5 to 19.5m: Flows on shaking, dilatant. §\\\\\\\\e
2 Ll N - R
© B L1 e o)
2 R
4 o6 |11 E1s S
[ [N [ 7 //\//
2 N RN HE ’\\’(\\>§
'-':J } } } 39/6 I }H - 19.5m: Grades to very dense. \\;/\/\‘
% [ %61%;2{;1 Z; 11 E DH2 terminated at 20m Target Depth
° 1| e 1
) -
z = L1 L=
b4
G | GROUNDWATER OBSERVATIONS | pate logged 16/12/2011 | Remarks Driller Started
<Z: Depth Piezometer Reading Date . .
< Logged NG Location surveyed by CKL. Pro-Drill 16/12/2011
o il Ri Finished
% Checked RBG 222 kPa is the shear vane limit rill Rig
e Kubota 16/12/2011
5 Casing Del:;gils . Hand held Shear Vane Core Boxes
3 Depth  Diameter GEO141: 19mm blade: Correction Factor = 1.608
o
9 vane shear strength per NZGS guideline Page 2 of 2

Date Printed:
14/03/2012

NZGD ID: BH_87548



NZGD ID: BH_87548

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DHO02)

DHO02- 0.0 - 3.5m

DHO02- 3.5 -6.8m

NZGD ID: BH_87548



NZGD ID: BH_87548

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DHO02)

DHO02- 6.8 - 10.0m

——NL L e L

DH02- 10.0 - 13.3m

NZGD ID: BH_87548



NZGD ID: BH_87548

Kiwi Rail Ltd
Third Main - Puhinui Station to Otahuhu Station
Drillhole Photos (DHO02)

DHO02- 16.5 — 19.95m

NZGD ID: BH_87548



NZGD ID: BH_87564

MACHINE AUGERHOLE LOG WITH DCP COMPLIED LOGS.GPJ BASE.GDT 14/03/12

o LOG OF HOLE
AZCOM MACHINE AUGER el MAT
. A Co-ordinates 407794.78mE  788686.39mN
Client KiwiRail S )
. . . Orientation -90°  Elevation 17.84m
Project Third Main Location Papatoetoe
Project number 60044549 Feature UM 659.833km
GEOLOGICAL DESCRIPTION Dynamic Cone | MATERIAL DESCRIPTION o 5
Test Records o Penetrometer Subordinate MAJOR minor; colour; structure. Strength; moisture condition; grading; o ﬁ
- £ bedding; plasticity; sensitivity; major fraction description; subordinate fraction 4 i)
= . a description; minor fraction description etc o g
D | Dicconimilos Linologiest Feomte (oaading Jotaton E 5 E
8| e o Ve8| 8 | eper | Do Rolated -
¢ & ¢ 100 mm) emarks g
s 8 § 6 8
Fill Fr M Clayey SILT; brown with orange mottling. Stiff, dry, low
[l ['I'] plasticity.
[l I
[l I
[l ‘AN
-
= 175/29 y L
[ g//,é/z |'I'I"] Silty CLAY; orange brown with black flecks. Very stiff, low to
7] | | | | moderate plasticity.
[ [
[l [
[l 411
L et et ERCI P T : :
Fine grained alluvial sediments with | ||| || Silty CLAY; orange brown with black and orange flecks. Stiff,
minor amounts of carbonised organic L] RN moist, high plasticity.
material and comminuted country rock B BN
fragments either implaced during the
initial eruption or transported from tuff [l L1l
cone. [ (N
114/48 \ I - ; . .
| RN Silty CLAY with fine gravel sized (4mm @) fragments; brown
with light grey, brownish white, dark grey and orange flecks.
} } } } } } } Stiff, moist, high plasticity.
[ RN
— 2 156/76 g S
‘% LI CLAY; medium to dark grey with some dark brown silty
| ['I'I'I'| pockets. Very stiff, moist, high plasticity.
g [l I
] [l I
4
O] L1 I
— Z:') 206/22 LI
= [ 'I'I'l| Siltycoarse SAND with some organic flecks. Medium dense,
é [ | ||| | wet, non plastic, extra sensitive.
2 Ll LI
= BN 1
[l I g
) 222* (N — - - — s
||| | | SILT with minor gravel; light brown. Very stiff, wet, sensitive. |
[l L1 Gravel; fine to medium (5-10mm diameter), black. I
[ RN "
[l I ,
[l I -
— 7/51 N
e7Is E } } } } } } Silty SAND; dark grey to black. Medium dense, saturated,
R R moderately sensitive.
[ RN
[ RN
Il RN
— 4 130/67 ‘ ‘ 1]
\%\ || ||| MA16 terminated at 4m
[l | ||| | TargetDepth
[l I
[ RN
L [ RN
[ RN
[l I
[l I
[l I
[l I
L1 [
For explanation of symbols and observations, see key sheet Remarks Started
Location surveyed by CKL. 15/12/2011
GROUNDWATER OBSERVATIONS No ground water encountered -
Depth (m) Date Post strike observations 222 kPa is the shear vane limit Finished
15/12/2011
Date logged
15/12/2011
Logged
KW
Checked
Hand held Shear Vane RBG
1253: 19mm blade: Correction Factor = 1.587
Vane shear strength per NZGS guideline Page 1 of 1

NZGD ID: BH_87564

27/01/2010




NZGD ID: BH_87566

MACHINE AUGERHOLE LOG WITH DCP COMPLIED LOGS.GPJ BASE.GDT 14/03/12

AZCOM MACHINE AUGER

Client KiwiRail
Project Third Main
Project number 60044549

LOG OF

HOLE
IDENTIFICATION MA1 8

Co-ordinates 407780.98mE  788723.47mN
Orientation -90°  Elevation 18.45m
Location Papatoetoe

Feature UM 659.891km

GEOLOGICAL DESCRIPTION Dynamic Cone | MATERIAL DESCRIPTION o 5
Test Records o Penetrometer Subordinate MAJOR minor; colour; structure. Strength; moisture condition; grading; o =
- £ bedding; plasticity; sensitivity; major fraction description; subordinate fraction 4 i)
= . a description; minor fraction description etc o g
D | Dicconimilos Linologiest Feomte (oaading Jotaton E 5 E
o mineralogy, cement, el%) o ' Shear Vi:;f:‘(zik ((/‘3 (Blows per gepth Eelated I g
P % 100 mm) emarks o 2
Fill o Clayey SILT; yellowish brown with trace black flecks. Firm,
8‘ [ dry, friable.
2 ||
a [
o
= [
| ]
— 81/38| p
8| Completely to highly weathered ' @% ] Silty CLAY; orange brown with orange, light grey and black
w | volcanic TUFF, extremely weak. [T flecks. Very stiff, dry, moderate plasticity.
w
[
o
=z [l
S Lol
9
— 1 159/13
Q m Sandy SILT; greyish brown with orange flecks. Very stiff, wet, N
[a) ] extra sensitive. ,x
=z x
3 I :
X | X
o o
2 [
- - — — — — -32/10 | =
Fine grained alluvial sediments with % } } Silty CLAY; orange brown with black flecks. Firm grading to
minor amounts of carbonised organic very stiff, moist, moderate plasticity.
material and comminuted country rock [
fragments either implaced during the I
initial eruption or transported from tuff |
cone. |
— 2 178/114 |
[
[
[
[
o
— 2 1gortq |l
8 [ Clayey sandy SILT; greyish brown with coarse black flecks.
[0} | Very stiff, wet to saturated, low plasticity.
< [
Q
P [
<
o4 [
— 3 130/84| |
ri: | % CLAY; dark grey. Very stiff grades to stiff, saturated, high
I plasticity.
I
[
[
* [
[
[
I
I
R
— 4 84/29 ‘
%\ MA18 terminated at 4m
| Target Depth
[
I
L I
I
[
[
[
[
[
For explanation of symbols and observations, see key sheet Remarks Started
Location surveyed by CKL. 15/12/2011
GROUNDWATER OBSERVATIONS No ground water encountered -
Depth (m) Date Post strike observations 222 kPa is the shear vane limit Finished
15/12/2011
Date logged
15/12/2011
Logged
KW
Checked
Hand held Shear Vane RBG
1253: 19mm blade: Correction Factor = 1.587
Vane shear strength per NZGS guideline Page 1 of 1

NZGD ID: BH_87566

27/01/2010
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NZGD ID: BH_76991

@ 5
aurecon Clientt ONTRACK
139 Canion Gors Rosd Project: Auckland Electrification Project D H1 05
Nowowal. Location: 10 Bridge St, Papatoetoe
Tel: +64 9,520 6019 Project Reference: 2032
W ject Refe 3299 e oy e
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 10/06/2010
Date Completed: 11/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408087.05
Diameter Core: HQ (60mm) Northing: 787971.39 Inclination: 90°
Flush: Water Ground Level: 23.84m : Orientation:
Contractor; Boart Longyear [Auckland 1946 msl]
o 0 ©w
ey E Q ®
3 E £ 2 x | Standard o
HEREHEIEE S 3| 2|2|g| | Penstaton ;
s| _|EIF E B 8|3 Description of Materials Elelelals [SeFfT} Additional Information | S
2 Elz|8|5| £ g £lS(8(2 3 (Defect Description) | @
S| 4|2 E|ls| &8> 3 Peakl [ =
58|82 6 |3|8 2 i | Residual| vaiue g
Blows
= Om: Sity GRAVEL, dark grey and brown. | < Om: FILL
= = Medium dense, moist. Poorly sorted, angular to o Representative samples
L subangular, medium sized. [FILL). o taken from hand auger
- _ 0] cuttings.
35 & | " |""0.3m: Clayey SILT, brown. Very stif, moist, high
4 7 plasticity. Some angular gravels.
ol s A |
| - e 0.6m: Clayey SILT with some fine sand, dark 59 G.6m: AUCKLAND
o |Fer o orange brown and brown. Firm to stiff, wet, high VOLCANIC FIELD
20| e plasticity. [TUFF].
1 2] 3
.1 3 % <
= ol
7 e §
= .
=y ¢ x| = ol Z
o I k22| B
8 25| = g
JEERRT i
N Foae™
—1 x —x | <<
- x
ﬁ —1 £3 r!( B
E |3l - P = T e s St 100 %
220 B s 1.75m: Inferred boundary. Very clayey SILT, | 175m PALEOSOL ~ ~ |1l
il " 8|~ dark brown. Firm to stiff, moist, high plasticity. :
-, bhe | £ [PALEOSOL].
— 4 e x| O - — 11,22 6
- K- 2,05m: Silty CLAY, light grey with some orange 2.05m: TAURANGA
I = - - mottling and brown interbeds. Firm to stiff, moist, GROUP
o e ~— high plasticity. Trace white pumiceocus specks. 90
@ las| o= [TAURANGA GROUP).
- 4] X J
a4 [
Jd P
) =]
al 4 7 ho— 100
I -] PE_—
e - 5
ol B
| -2 b Ll
- - —2( 3m: ...orange brown. 3m: Attempted push tube -
1 PR — sample slipped out.
= — — X 3.15m: ...dark brown with some very light brown
=4 D¢ _— interbeds. 49
205 - = |
0.5) ——x 3
-1 | E=e
—1 <1 -4 8 3.5m: ...dark brown (organic stained). I nazz| 7
4 7 K= = | 3.6m: SILT, light grey. Stiff, moist, low plasticity. 4
< [l * | 3l< =[5y
D lasol ; 3.75m: Silty fine SAND, light greyish brown.
= s Loose, wet, non plastic. =
L] 4_ < L
q 4.03m: PEAT, dark brown to black. Stiff, wet.
— Amorphous and fibrous.
g 4 7 100
195 —
- - 7 ~—— — o
E: = IR :;: E
g = o
E 14 3 e My
5 F 9ol 7| [an o
= = I 4.85m: ...band of wood at base of push tube.
o -1 s s A 1
=
_ﬁ_ Remarks:
%| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
®| 2. No groundwater measured on the day of drilling. Input: HH
&| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
8 Verified: | AJB
i

NZGD ID: BH_76991



NZGD ID: BH_76991

. .
POBOOTE Project: Auckland Electrification Project
tional Location: 10 Bridge St, Papatoetoe
Tel: +64 9 520 6019 i :
TR Project Reference: 203299 it
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 10/06/2010
Date Completed: 11/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408087.05 . =
Diameter Core: HQ (60mm) Northing: 787971.39 Inclination: 90°
Flush: Water Ground Level: 23.84m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
o 8 o
° E E a oZ Standard g
=] - N R K i
5| |<[32 353 T 2(2(2€12| T | e
s| | E|lF > d 3 S Description of Materials Elglelale [SPT] Additional Information | .S
ol Elz| 8|5l 218% 2|91818|5 (Defect Description) | &
s[5 8 EIR| 8135|2 8 B | ek [ 3
z -l o| ® 5
HEELIEIRIEIE 2 i Residual | yaiug =
Blows
- o | 4.03m: PEAT, dark brown to black. Stiff, wet. e Ueads T4 | 5m: SPT reading possibly
— ':( Amorphous and fibrous. o affected by wood fragments
- from previous push tuba.
ol 52m: Silty fine SAND, light brownish grey. 7
18.5] Medium dense, moist, non plastic. Dilatent when
ol wet.
i . = 5.45m: ..medium brown with discrete dark 5.45m: Attempted push tube
] brown streaks. -sample slipped out.
— ﬁ = Orilers Note change to
© i) < w : extended catcher. Returned
al 4 ) . 100 core is very disturbed.
T l1g0] — 5.75m: ..light brown and saturated (driling
=1 _|] induced).
] :i — 10,000 0
= 6.08m: PEAT, dark brown to black. Very soft,
e 1 wet, Amorphous. 100
@ |zs|
1 1= 6.45m: ...firm. 3 6.45m: Core loss likely from
3 6.45 10 6.9m.
- SRR
< VEE\L/]
1E N Wiy Al
§ n by £ e b iy 100
: - iyl
. I G\l
16.5] i g 7.28m: ...two thin (<10mm) bands of silty CLAY,
- e medium brown. Firm, moist, high plasticity.
I oLl s
- c
=3 g LTI [
— —_— = 3 o [ 5
é = E et i !;; o
——18.0
T e o
n _B | Iy Wb by
3 4 RO
o e WMy
g™ L 83
L == U
1 4 PULFRS
s s
1By Al 4
1 2 L — mzzz| 7
- R/
gl 4 L 8 104
148 = — | 9.3m: CLAY, light grey. Fim, wet, high | |
[ ey i plasticity. | ]
. . = 1 (5]
g - =] |8 5
el 7 ]
g€l 4 71 X | 9.7m: Gradational boundary. Silty CLAY with 100
& 140 — o some fine sand, light grey with some black
= ] "o |\ specks. Firm, wet, high plasticity. s
9 - [
S 10 < 2
% Remarks:
| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
%| 2. No groundwater measured on the day of drilling. Input: HH
L% 3. Hole backfilled with gravel and bentonite. Checked:| PKC
O Verified: AJB

NZGD ID: BH_76991



NZGD ID: BH_76991

e A
aurecon Client: ONTRACK DH
139 Cerion Goro Road - Project: Auckland Electrification Project 1 05
e SO Ilsoc_atlon: 10 Bridge St, Papatoetoe
Tel: +64 9 520 6019 ¥
T roject Reference: 203299 Siiaraioe
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 10/06/2010
Date Completed: 11/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408087.05
Diameter Core: HQ (60mm) Northing: 787971.39 Inclination: 90°
Flush: Water Ground Level: 23.84m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w 0
— 4] O =
) E E %) « | Standard g
2 [ c 2=z =8| Penetrati o]
£ oz e~ B By B enetration a
3 &2 8 5|8 e . 2eE|IE|E|E Tests . e
=| | El]| 38 2 8|38 Description of Materials Sle|x|ale (SPT] Additional Information | .S
o E| 2|2 =| 219 Q 2 S|812|5 (Defect Description) | &
=| 4| 8| E| 5| £ |8 2 8 8 | Pea Ty 7
old|a|lw|S|6 |08 = L R,gf]'?:f' Value =
Blows
~ 9.85m: Silty fine SAND with trace clay, grey.
A Medium dense, wet, non plastic.
[52)
g 4
T 135 100
i = 10.5m: Silty fine SAND, medium grey. Medium ol
- dense, wet, low plasticity. Discrete black specks
'E il and some mica specks.
ZH N 30| |
—
= 11.4m: ...10mm band of clayey SILT, medium
o =] grey. Firm, wet, high plasticity.
125 —
gl 4 7 gas
gl 1 100
120/
7 1;
=il == [ | 312334 12 12m: SPT sample slipped
e out
ol | 0
? li1s i ] g
=t & o ) L
| . % g 12.45m: ...discrete brown organic flecks. % e
il JE& circulation.
1
11.0] — y
S| )
] 13 ] 86
|
10|
P :_ — 504,2,1,1 8
=
o| 4 7 100
7] 100 |
1 724l 13.95m: ...some thin interbeds of clayey SILT =
n with some fine sand, medium grey. Soft, wet,
u i high plasticity.
g__: )
st} i (I[N i
g ] 100
E I
al i =
e
é 15| 0
,3_ Remarks:
g 1. Hand Auger to 1.2mbgl for service check. Logged: HH
E 2. No groundwater measured on the day of drilling. Input: HH
5| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
o Verified: AJB
L

NZGD ID: BH_76991



NZGD ID: BH_76991

@ .
aurecon Client: ONTRACK DH 1 05
POBonoTSE Project: Auckland Electrification Project
o Location: 10 Bridge St, Papatoetoe
Tel: +64 9 520 6019 i :
bttt L Project Reference: 203299 S Lot
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 10/06/2010
Date Completed: 11/06/2010
Drilling Method: Truck Mounted Drill Rig Eastfng: 408087.05 o
Diameter Core: HQ (60mm) Northing: 787971.39 Inclination: ap®
Flush: Water Ground Level: 23.84m Orientation:
Contractor: Boart Longyear [Auckland 1946 msi]
o) 8 ©
g E E Q «| Standard 5
=] = P o N :
HRREHEHE S 32|g|8[3| Percsr :
S| _|EIF| & 3 8|8 Description of Materials Elelelale (SPT] Additional Information | S
ol El 2|25 £ 18]S £|9|9(813 (Defect Description) | @
=| gl a5l ] © o o
£l 48 El=| 88 ] Peak/ [ =
5lz|8|8|2| 6 |6|8 2 (€ | Residual| vaive 2
Blows
— 10.5m: Silty fine SAND, medium grey. Medium TII3F T
A A dense, wet, low plasticity. Discrete black specks
k= =] and some mica specks.
ol 15m: to 15.6m... dilatent. 100
85| —
—
T . = T | 15.45m; Core loss likely
1 from 15.45 10 15.9m.
so| |
) = = w =
g 7 g 3|3
7.5 |
[ | 16.5m: Gradational boundary. Silty fine SAND, TS 000 0 | 1g5m:spT reading possibly
. medium grey with some dark grey bands. Very affected by previous core
= loose, wet, non plastic. Some mica specks. un.
o - 100
7] 0] -
=7 [z 16.95m: Sily CLAY with trace fine sand, 16.95m: Core loss likely
7 medium grey with some brown organic staining. from 16.95to 17.2m.
= Soft to firm, wet, high plasticity. Some thin bands
—] P of amorphous organics (<2mm). Some mica 2%
= a| < | specks. o
65] 3
. &
gl 1| @ 76
| A 2 17.5m: Silty fine SAND with some clay, medium
A = g grey. Medium dense, wet, low plasticity. Some =
Y i thin bands of amorphous organics (<2mm). |
- o Some mica specks. ——
g0l - 17.75m: Fine SAND with some sit, medium
— grey. Medium dense, wet, non plastic. Some
A R I -3 mica specks. —L 20,0,1.2 3
— 17.8m: ..3mm band of brown amorphous | =
4 organics with some mica specks. 0
5, 4 100
55| —
S 18.4m: Silty fine SAND, medium grey with dark |  |—
o i grey bands and some brown organic staining.
o Medium dense, wet, non plastic. Some interbeds
- of silty CLAY (20-30mm), medium grey. Soft to
-4 7] Fid firm, wet, high plasticity. Discrete thin brown
5. ] < amorphous organic bands (<2mm).
8| e @ |66
T 19m: ..decrease in organics and sity CLAY
2] =4 interbeds.
45|
e | 1] 19.5m: Fine SAND with some sil, medium grey. | | it
A A = Medium dense, wet, non plastic. Some mica
E E 1 specks. = l0o
9 a — «
7 i ==
,3 “l 20 [5T |
_3_ Remarks:
g| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
®| 2. No groundwater measured on the day of drilling. Input: HH
g| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
© Verified: | AJB
5

NZGD ID: BH_76991



NZGD ID: BH_76991

¢ ;
AUrecon Client ONTRACK H
139 Ceron Gore Road Project: Auckland Electrification Project D 1 05
Newmarket ion: i
Ao New 2eang Iisocgtlon. 1f0 Bridge St,2Papatoetoe
I: +64 8 520 6019 :
Lk ST roject Reference: 203299 Sheet 506
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 10/06/2010
Date Completed: 11/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408087.05
Diameter Core: HQ (60mm) Northing: 787971.39 Inclination: 90°
Flush: Water Ground Level: 23.84m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w w
—_— @ (6] -
- [ E (53} Standard 5
2 o = 2 2l=|=|z| 3| Penetrati a]
g o & g g’ E g iy i = S § é -E Tests o e
s| _|EIF 3 s 8|8 Description of Materials £ v lelals [sPT) Additional Information | S
ol E| 222 239 216|085 (Defect Description) | ®
E|l=lE|l28]| B |25 =3 = I .g =
SR ERREIE 8 & | Pealkl Ty s
gldjla|ln|S| 6 (0|8 = fr 3;";’?:{3' Value £
Blows
- 19.5m: Fine SAND with some silt, medium grey.
¥ Bom Medium dense, wet, non plastic. Some mica
specks.
35|
g 1] ]
o | = 5
30| |
& 21_
1 4 21m: . very dense. [T 11}110'11’14'15 0
-
ol 4 7 2 44
7] 25| — > %
AR o =i 21.45m: ...wet to saturated (driling induced). i 21.45m: Drillers Note SPT
ey rods stuck down hole - add
1 drilling mud.
] Applying 1000psi with X
- exlended catcher -changeto | -]
20| normal caicher -material 3
| washed out.
gl 1z 48
gl 1=
1af 1 |8
4 7 Aot B
— p— giiTgile m e
- iefiwed = 22.5m: Very clayey SILT with minor fine sand, "33 8
L " x| g medium to dark brownish grey. Firm to stiff, moist
= | e & to wet, high plasticity. Discrete black organic :
& 0‘ Y. flecks and some mica specks. 100
1.0 7 %
| _ - x Tx fis ]
el ] . 22.95m: Drilers Note
- i 23.02m: Very clayey SILT with trace fine sand, change to extended catcher,
4 ST light blueish grey. Stiff, wet, high plasticity.
0s| b ]
e - x *_
2k [ I
gl 1 B = |00
| A
1 - e X
_ % TX -
N L3 E
- P <
20 -
I R 71 il s
= ] . _l_x
4 e
05| e
= ]
o | S 24.4m: Fine sandy SILT, light blueish grey.
d gl 4— X Medium dense, wet, low plasticity to non plastic. 100
it = Cxe Some white specks/ fine gravels (<1mm). Some
] - X thin interbeds of clayey SILT, light blueish grey. a
= A = "" o3 ! Stiff, wet, high plasticity. Some mica specks. =
s Y 7] Sl 24.8m: to 25.1m... loose.
§ 25 Wakaile
§ Remarks:
3| 1. Hand Auger to 1.2mbgl for service check. Logged: | HH
B 2. No groundwater measured on the day of drilling. Input: HH
¢| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
4] Verified: AJB
i
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@ .
aurecon Client. ONTRACK D H 1 05
136 Corton Gors Foud Project: Auckland Electrification Project
Nowant Location: 10 Bridge St, Papatoetoe
Tel: +64 9 520 6019 i :
I aueman Project Reference: 203299 Siadi 6 ofE
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 10/06/2010
Date Completed: 11/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408087.05
Diameter Core: HQ (60mm) Northing: 787971.39 Inclination: 90°
Flush: Water Ground Level: 23.84m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w w
= nE, 8 Standard 5
g E
_g e % o % i % zlg z é Penetration 8
2 |el”| 8| 3|83 Description of Materials Elzlzlals [T;F?% Additional Information | 8
o| € E % .‘-T: ;:_9 o o g |<__> 8 g 5 (Defect Description) | @
£l 4l 8lEls| &8> g S [Peak | s
5 z|&|8|2| S HE 2 i Residual | value 2
Blows
-1 LI 24.4m: Fine sandy SILT, light blueish grey. R
Al = e Medium dense, wet, low plasticity to non plastic.
© v Some white specks/ fine gravels (<1mm). Some A
g -1 % s thin interbeds of clayey SILT, light blueish grey. 100 ]
1.5 ; L -] Stiff, wet, high plasticity. Some mica specks.
1 iy o (e
1 ] 18l < s [ 45810 | 27 A
il LA g -
- . ol Tl
|~ -l X A
on| i 100
@ l20] X3 S
— X hENE
DH105 terminated at 25.95m depth - Target
Depth.
£
g
g
g Remarks
o H
;ﬁ; 1. Hand Auger to 1.2mbgl for service check. Logged: HH
%| 2. No groundwater measured on the day of drilling. Input: HH
2| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
o Verified: AJB
®

NZGD ID: BH_76991
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Auckland Electrification Project

St George St and Bridge St, Papatoetoe .au recon

DH Reference: DH105 Date Drilled: 10/06/10 - 11/06/10
Photographed By: HH Date Photographed: 10/06/10 - 11/06/10

Box 2. - Depth: 5.20m to 8.60m.

NZGD ID: BH_76991
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Auckland Electrification Project

StGeorge tandBidge s opdoee U @CON

DH Reference: DH105 Date Drilled: 10/06/10 - 11/06/10
Photographed By: HH Date Photographed: 10/06/10 - 11/06/10

NZGD ID: BH_76991
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- Auckland Electrification Project z

St George St and Bridge St, Papatoetoe au recon
DH Reference: DH105 Date Drilled: 10/06/10 - 11/06/10
Photographed By: HH Date Photographed: 10/06/10 - 11/06/10

Box 6. - Depth: 19.50m to 23.60m.

NZGD ID: BH_76991
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Auckland Electrification Project

. ONTRACK St George St and Bridge St, Papatoetoe .au recon

DH Reference: DH105 Date Drilled: 10/06/10 - 11/06/10
Photographed By: HH : Date Photographed: 10/06/10 - 11/06/10

Box 7. - Depth: 23.60m to 25.95m.

NZGD ID: BH_76991
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Babbage Geotechnical Laboratory

Level 4
B G L 68 Beach Road P O Box 2027

Auckland 1010 New Zealand
“'*‘ f’nu‘ 5'3;5“ Telephone 64-9-367 4954
: Fax 64-9-377 0554
Email wec@babbage.co.nz
Please reply to: W.E. Campton AURECON Nz 11D Page 1 of 5
Aurecon Ltd AUCKLAND Job Number: 44326
PO Box 9762 12 JUL 2010
Newmarket ' Checked by: @,,
Auckland 1149, New Zealand WEC
9" July 2010

_Attention:  PAUL CARTER
Dear Sir,

Re: AEP Bridges
Hydrometer Particle-Size Distribution Testing
Report Number: 44326/HYD

The following report presents the results of hydrometer particle-size distribution testing of core box soil
samples collected from your office on the 7" July 2010. Test results are summarised below, with the
following pages showing graphs and detailed results.

Test standards used were:

Water Content: NZS4402:1986:Test 2.1
Hydrometer Test: NZS4402:1986:Test 2.8.4
Boishols Sample i Hydrometer Grading (% of Dry Mass)
Number | Number P SAND (%) SILT CLAY
FRACTION (%) | FRACTION (%)
DH102 1 14.0 - 14.1 69 19 12
DH105 2 149-15.0 59 27 14
DH106 3 16.25 - 16.35 70 18 12
DH106 4 116-117 53 32 15

The whole soil was used for these tests.
Please note that the test results relate only to the samples under test.

Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of this
report, please contact the undersigned at your convenience.

Yours faithfully,

= All tests reported herein have been
pefformed in accordance with the

laboratory's scope of accreditation. This
o report may not be reproduced except in
Wayne Cai n full & with written approval from BGL.
Signatory (Laboratory Manager) l

new zealand accredited
Babbage Geotechnical Laboratory laboratory

EE=
BDOCO7301684.doc
BGL is an operating division of Babbage Consultants Limited

NZGD ID: BH_76991
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Job Number: 44326 Sheet1of1 | Page 30of5
[Reg. Number: 1787 Revision No: |1
B G I ’ Report No: Issue Date: [August 2003

BABBAGE . -

CEeTeHcA Project: AEP Bridges
PARTICLE SIZE DETERMINATION Tested By: wec Jul-10
Distribution by Hydrometer Compiled By: comp Jul-10
Test Method: NZS4402:1986:Test 2.8.4 Checked By: wec 9/07/2010

Borehole Number: DH105
Sample Number: 2
Particle Size (mm)| % Finer Than Depth: 14.9 - 15.0m
9.50 100 Water Content (%): 34.3
6.70 100
475 100 Sample History: Natural / AirDried-Oven-Dried L Unknown
2.00 100
0.600 100
0.212 98 HYDROME ANALYSIS (% of m Total
0.063 41
0.042 40 (Coarse) 60-20mm| 0
0.030 39 (Medium) 20-2mm| 0O 0 %
0.018 36 (Fine) 6-2mm| 0
0.016 34
0.012 31 ~ (Coarse) 20-06mm| 0
0.0087 28 - SAND:  (Medium) 0.6-02mm| 2 59 %
0.0063 24 | (Fine) 0.2-0.06mm| 57
0.0046 21
0.0033 18 (Coarse) 0.06-0.02mm| 4
0.0024 15 (Medium)  0.02-0.006mm| 14 27 %
0.0014 13 (Fine) 0.006 - 0.002mm| @
| CLAY FRACTION:  <0.002mm | 14 %
100%
Particle Size Distribution
[ [ S CU— —— . ey — : = - T S —
—— ]
80 ’ £ HH -
I .
T T—1 1 ;’ T . A
80 {— —— —] : / T I i
— = 1 I [ 4 ] 17
— o T i A me =
§‘ 70 +— —F f’ -+
3 ——— : = | T — H— :
£ 60 i e o e e e ——H ——% T —
@ —— - T = — H
[ ] = = | = . EHE
o 50 1 i
R == = -
7] = = 1 > I o E T B
{ 30 _;_'. — "VI i ! E_:_ ..'__:;—
LAY 11 ] B -
20 | = T—FF H— H—+
- ! i : 1 —+H — T :_I t -

e e EeEmmEL D ——HH SANOE T VEL 1

0 - i w@—ws ': ‘m——m&m{r— -:‘----- Fine EEEE

0.001 0.010 0.100 1.000 10.000

Particle Size (mm)
9/07/2010 DH105 14.9m Hydrometer xis
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[ ]
au recon Client: ONTRACK D H 1 6
POBoxS7ez Project: Auckland Electrification Project 0
Newmarket ion: i
Nouwast Loc'atlorr_\; S:c Bridge %;Z?atoetoe
Tel: +64 9 520 6019 =
Tecessmu Project Reference: 9 Sheet1of 7
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
= 2 3 .
3 N E E g ) PStandanjd &
£ &3 2 Zl o SHEEREE el:lrelramn cg
2 _|EIF E < 8 E Description of Materials £ elela ° {Selg'trsi Additional Information | S
ol El |8 == | BlS 2 S|18(8|3 (Defect Description) | @
= 5 a|=|a © (7]
S| 4|8lE|lx| @18 > 3 Peak/ [ o &
G| 8 als|a |08 < IE r"%f;,d::” Value E
Blows
i Om: Clayey SILT with some trace fine sand, Om: TUFF
-1 LA medium orange brown. Firm to stiff, wet, high Representative samples
_ Vgl plasticity. Some rootiets at top. [TUFF]. taken from hand auger
x cuttings.
22_.5-_ : Halry
=
=1 = e bs
-1 s By sk o
- el e ® e
il ] R
220 =3 i *]
=l o
1 pl 3
— 3 x| L
T | o
- b e =
| | e~ - [ LK g o L]
A S
o B e = S
2 las| * ¥ E 100
— 44— Ex9E — 11,1,1,2 5
] 2 ]| ] 1.5m: ...light orange brown. Y
'_ - KTK.
L 3 i s 100
20/ _| x X «]
= =k-24 x X m 1.95m: Core loss likely
] x " x| between 1.95 to 2.45m.
| 3 %—l
171 | =]
pe x|
05] _} % -
[} x % . .
gl 4— *% | 8| | 245m: Clayey SILT with some trace fine sand, 52 2.45m: PALEOSOL
= i medium to dark brown. Firm to stiff, wet, high 2.55m: TUFF
Sty St \plasticity. Some rootlets at top. [PALEOSOL]. / Sl
= =] — | @ 2.55m: CLAY with some silt, light grey with T
= = N discrete orange streaks. Firm to stiff, wet, high O
20,0 — | £ plasticity. Some white pumiceous gravels
13 B (<1mm). [TUFF]
1 <==| 2| > | 3m: Claysy SILT wih trace medium sand, e e [t
=1 = m | B medium grey. Firm to stiff, wet, low plasticity.
[~ B t&*& = Frequent compressed pumice fragments, light
9 x 1% grey. Firm to stiff, wet, high plasticity. 6
- - X —x% =2
195 _| e
3 X ———
= x 3.45m: SILT with some fine sand, light greyish 3.45m: TAURANGA
s brown, Stiff, wet, low plasticity to non plastic. GROUP
= x [TAURANGA GROUF]. §
- % 3.55m: ..10mm band of CLAY, dark brown
o4 2 x (organic stained). Stiff, wet, high plasticity.
o~ P = | 3.65m:..20mm band of dilatent SILT.
a1 = x < 3.85m: ...medium greyish brown.
g 4= X | a 3.95m: ...dark brown (organic stained). 100
b A g
1 « 4o
- x | E’
sl /N I 4.3m: Organic silty CLAY with trace fine sand,
= ™ P dark brown. Very soft, saturated, high plasticity.
¥ [ e 2 X o Discrete black amorphous organic pockets. T ==
£ s : o 4.5m: Attempted push tube -
al - — L sample slipped out,
g o] | = lr Ny
48] 4 4 o3 [=| 475m: Fine sandy SILT with some clay, | | °
=) 80| _| Higea Y% | medium orange brown. Soft becoming firm, wet, | =
8 % R low plasticity.
_3_ Remarks:
$ 1. Hand Auger to 1.2mbgl for service check. Logged: HH
s 2. No groundwater measured on the day of drilling. Input: HH
2| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
8 Verified: | AJB
g
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@ ;
aurecon Client: ONTRACK DH1 06
139 Carton Gore oad Project: Auckland Electrification Project
by T Location: 9 Bridge St, Papatoetoe
Tel: +64 8 520 6019 ; .
il Project Reference: 203299 Sheet20f7
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37 .o
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
o 8 ©
T T E ? » | _Standard =
g § E 2 Z| & ‘ SIS g % Per_'nretrlahon %
g _IElF| 8| = |B|3B Description of Materials = oy rlals [seps_a Additional Information | S
ol E| 2 2 22 |9© 2 S|9 g 5 (Defect Description) | ®
E| = sl algls ® S s
=l 5|lel €l s > o @ [ Peakl |
HEHEEHEIEE g £ [Resiuailvoke 2
Blows
IR 4.95m: PEAT, black. Firm to stiff, wet, high
=1 — i plasticity. Amorphous and plastic with some
Wi brown fibrous wood fragments.
AN
175 N
§ =11 Al 90
4 4 ST
-4 _ N/
120 | Lo
— 1 Wl == 110,1,1,1 3
7 I My
ol I = 100
a1 = = U
i U ||
1l VAN E &
o i ANy
I E— W
180f _| Ry
g| |7l i) 100
s SR/
1 7 s
My W a
o L 18
155] | N ‘:_.‘,
= 7 __u“':_ PULAEN & 100 |
HEEI 00|
o e i 2
=
ol I al o
150] _J oW,
8| u ;
= 8m: CLAY, light brownish grey. Firm, moist,
-1 - high plasticity. Some dark brown amorphous
- = organic flecks.
) — o "
gl 4 T 105
T (145 | == k S [1©
= pe ’e o 8.65m: Fine sandy SILT with some clay, =
W medium brownish grey. Firm, wet, low plasticity. 5
o il s % | Discrete fibrous wood/ rootlet streaks. Frequent | =
140 _ B oot mica specks.
5 :
i I i 9m: Gradalional boundary. Sily fine SAND, easa 7
=1 = medium grey. Very loose, wet, non plastic.
= =
o 100
w - —
135 |
=l === “ = 9.45m: Core loss likely
£ < 2 between 9.45 10 9.7m.
al o .
[l
by 8 - 76
&t 4 4
=) 130 _| ;
f=1
2 1 ¥
§ Remarks:
| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
%| 2. No groundwater measured on the day of drilling. Input: HH
2| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
o Verified: | AJB
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NZGD ID: BH_76992

aurecon Client

138 Cariton Gore Road
PO Box 9762

ONTRACK

Newmarket Location: 9 Bridge St, Papatoetoe

Auckland, New Zealand
Tel: +64 9 520 6019

Project Reference: 203299

Project: Auckland Electrification Project

DH106

1. Hand Auger to 1.2mbgl for service check.

2. No groundwater measured on the day of drilling.

3. Hole backfilled with gravel and bentonite.

Logged:
Input:
Checked:
Verified:

HH
HH
PKC
AJB

WWAW.BUTECongroup.com Sheet 3of 7
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msi]
o) 2] n
o &} -“—'
B E § ] « | Standard 5
£ gz 22| e 2| =|=| 8| 8| Penetration =2
2l e 2l S |8lg Description of Material glsle|s| e Tests " I
s| _|E|IF 3| 2 83 escrip! aterials ctlelelols [SPT] Additional Information | S
o| E| 2|22 2|9 ° g|lolale|s (Defect Description) | ©
N EHERIEE 5|7 (%2 e s
= ©| & |3 @ : N &
5| x| A Rl ] = E ng?j'?:?' Value E
Blows
9m: Gradational boundary. Silty fine SAND,
-1 medium grey. Very loose, wet, non plastic.
ol -
CIS = 76
125]
i s == 10.5m: ...medium dense. V208 18
= =
a| | | 100
1201 _|
| 1] T 10.95m: Core loss likely
1 between 10.95 10 11.3m.
1s| |
& 67
g 4
N o 11.6m: to 12.45m... dilatent.
11.0 :
1 422 |— 6/4.4.43 15
= e S
& ] s 100
10_.51 | g
=1 J__i gl e =0 12.45m: Drillers Note
gl < 0 change to normal catcher -
= g no recovery. Change to
e = ] extended catcher - material
= has washed out. Add drilling
& = mud.
100] |
g 13 0
g 412
os| |
S| ) — | 212233 10
- pud el
35 I [ 100
go0f _|
— | 14 ==
85| _|
8 46
@] ]
s_u_ ] 7.
= £
15 £ 20 ) |
Remarks:

Last Generated: 12/07/2010 2:11:23 p.m.
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NZGD ID: BH_76992

aurecon  Client

138 Cariton Gore Road
PO Box 9762
Mewmarket

Auckland, New Zealand
Tel: +64 9 520 6019

ONTRACK

Project: Auckland Electrification Project
Location: 9 Bridge St, Papatoetoe
Project Reference: 203299

DH106

WWW.BUTECONgroup.com Sheetd of 7
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37 o
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
w 7}
) GEJ ] Standard s
kel E @ x R ©
2 213l 2 2| 2l sl | S| 8| Penetration o
7] ’-\'r"'-;._l w|lo D ipti f Material clZ|=|—|E Tests - . c
2| < ElE 8] 2 8|38 escription of Materials clelelale (SPT] Additional Information | .S
o| E| |2 ol 2199 2lo S|1g13 (Defect Description) | &
=|3|3|Els| 8182 g|" 8 [ Pl Ty £
ale|ala|2| & oS = iL | Residual| vaiue £
Blows
.;g-mw ) 15m: ...very loose. = T0.00,2 7
1 b < ]
i s gk 15.15m: Clayey SILT with trace fine sand, 100
7] ¥ medium grey. Very soft, wet, high plasticity.
?_5'“ o be "] Some mica specks.
L= — x
- SE— X =X
o O
= i e = I
2l 4 HE| ki = = |76
-] 1 L g—
0| _ e o
{ | A -
18 ERE
xLu
gl 1 e 16.12m: Fine SAND with some sit, medium
g T _— . ! grey. Loose, wet o saturated, non plastic. Some 100
Tl 4 4o ; mica specks.
65| |
L
(S e e % L] 110,1,1,2 4
= =
& 1] 100
s i 16.9 i
| 9m: Fine sandy SILT with some clay, A=) ) )
- T medium grey. Soft, wet, low plasticity. Some mica Lot Do loss IRely.
= ] Cxe specks. Some thin (<5mm) SAND interbeds. n 16 .25m.
b
1 7 , ’_"I = 17.2m: ..5mm band of amorphous organic
-1 et -1 flecks. .
o2 *2 1615 2
(13: I P e % i
= = 8 17.55m: ..50mm band of amorphous organic
4 E flecks.
[
so| _|
18 17.9m: Siity fine SAND, medium grey. Loose,
—1 == wet, non plastic. Some mica flecks. —] 02222 8
{ i = -
% 1] 100
45] _|
] = == il | 18.45m: Care loss likely
il between 18.45 to 19.0m.
4.
ol ™ = i =
g 18] < 0 |48
as| |
— 7 19.5m: ...very dense. _T 1121592 56 [ 49 0 SpT - 50 biows for
= 270mm.
6| 4 - 100
m - i
30 _|
] [10]
Remarks:
1. Hand Auger to 1.2mbgl for service check. Logged: HH
2. No groundwater measured on the day of drilling. Input: HH
3. Hole backfilled with gravel and bentonite. Checked:| PKC
Verified: AJB

Last Generated: 12/07/2010 2:11:24 p.m.
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NZGD ID: BH_76992

@ 5
aurecon Client ONTRACK DH1
139 Cartion Gore Road Project: Auckland Electrification Project 06
tctenst iy W Location: 9 Bridge St, Papatoetoe
Tel: +64 9 520 6019 i .
T S S Project Reference: 203299 Sheat 607
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
] 8 ©
) = E 5] « | Standard 2
2 23 22| e 2zl 3| S| 8| Penetration o
—_ = = feo i sl 2] . )
2 _IEIF| 3 < 83 Description of Materials £ rlelale iI“SePs_trs] Additional Information ?_3
o E| 2 2 ; 2|9 2 S|g g 5 (Defect Description) | ©
£ | gl a|5| B © 3] s
/4|18 El=| 28] 2 3 S [Peal |
&l z|8|8[2]| 65|88 = i | Residual | vaiue £
Blows
17.9m: Silty fine SAND, medium grey. Loose, 19.92m: Drillers Note
T wet, non plastic. Some mica flecks. change to normal catcher -
. material has washed out.
25] |
(2]
gl 4 10
e 0 =
20| | < 3
. 1 121 — 5/557,7 24
21m: ... medium dense. o
= 4
g N[ 100
150 |
] === " Al 21.45m: Drillers Note
i change lo extended calcher
1 bt ~drilling is not advancing -
= il = 21.65m: CLAY, dark brown (organic stained). gg{ac'?ﬂ%? back to normal
o I — e Very stiff, wet, high plasticity. Some mica specks. - Cora loss likely between
0] | L < o 21.45to 21.65m.
g 2 = ey 81
1 [ 21.98m: Clayey SILT with minor fine sand, light
- LAy to medium grey. Veery stiff, moist, high plasticity.
b " | Frequent white pumiceous gravels (<1mm).
T x Some mica specks and discrete brown
4 P | amorphous organic streaks.
LES “| &
S E 22.4m: ...decrease in gravels. I
T I x ':_*_ g2 22.5m: ...increase in sand content. Gl Y2384 i
1 e g
= 4 * @
% T 3 :4_:‘ - 100
00| _ ]
—1 {23 i 22.95m: Fine SAND with some sil, medium
grey. Medium dense, wet, non plastic. Some
o [ mica flecks. Some thin (<5mm) lenses of CLAY,
-~ medium grey. Firm, moist, high plasticity.
05 | =
o
%)
el 4 100
10| _|
24 fld 23.9m: Silty fine SAND, medium grey. Medium
=1 =i < dense, moist to wet, low plasticity to non plastic. p— 314545 18
an [l Some mica specks.
I~ S =
&l ] < 100
7
150 ]
¢ A
& ==
Sal 4 4 ...
T ¢ 24.7m: Medium SAND, green. Dense, wet, non 3
& - = plastic. Some wvery light brown fragments = 24.8m: Core loss likely
g |zof | (calcareous?). o between 24. to 25.5m.
g 25
% Remarks:
3| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
®| 2. No groundwater measured on the day of drilling. Input: HH
£! 3. Hole backfilled with gravel and bentonite. Checked:| PKC
é Verified: | AJB
g
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NZGD ID: BH_76992

“ %
aurecon Client: ONTRACK DH 1
139 Cerlton Gore Road Project: Auckland Electrification Project 06
Newmarket ion: i
Newade }SOC?“OT-\; 9 Bridge St, Papatoetoe
Tel: +64 9 520 6019 3
ol T roject Reference: 203299 Sheet6of 7
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
(3] w
= @ Q b
3 E E a x | Standard £
£ 83| 2|2|e 3| E| S| | 8| Penetation a
| a |= dokt i | =| £ r .
2 = £ E = 8 § Description of Materials £ elelale EI"SePsth] Additional Information §
ol E| 2|22 2 |9¢ 2|6|0| 0|5 (Defect Description) | ®
E|l=&(2| 8| |25 =|F|o|e|8 =
4|85l &8 % 3] @ [ Peakl | =
ole|la|ln|s| 0 |05 = s R,gi'f‘gf' Value £
Blows
v 24.7m: Medium SAND, green. Dense, wet, non
= plastic. Some very light brown fragments
ol 4 A e (calcareous?).
g sty 3
o =k = siin
25| | e
falh o}
M G p— s >, & 131131199 42
= J ':_
R 1 100
ao| | ey
| -2 K= 2595m: Sity CLAY/ organic sity CLAY, 25.95m: Drillers Note
= medium greyish brown with organic staining. change to normal calcher.
1 7 e " — Very stiff, wet, high plasticity. Frequent brown
- — i and black amorphous and fibrous organic
i) ) [ fragments.
3.5 ?‘:"
w |1 | —_ i
21 | BA i1
1 7 e — 26.6m: ...80mm band of wood fragments.
=t = % S T
4 | (222 | <| 2675m: ..100mm band of PEAT, black. Fim, |
-4.0 LT wet. Amorphous and fibrous.
i L~ 85m: ..becomes light brownish grey with
T o 22 PR —— dark brown organic fragments/ veins. |- 6/58,1011 34
=f N F_— 2Tm: ...frequent bands (30-80mm) of wood.
= 4 X~
. _{:2;1 : 100
; =4 8
| [ S = & !
wl Z——1 B t—1- 27.45m: ..decrease in wood. Trace fine g |
1] < & (<0.5mm), 7
e 27.5m: Very clayey SILT, medium grey. Very
1 S stiff to hard, moist, high plasticity. Discrete brown
4 = e — amorphous organic fragments. Some lenses
50| | —Eakey E (<20mm) of sity fine SAND, medium grey. %
@ o Dense, moist, non plastic.
g 42 P . 27.51m: . discrete sity CLAY lithorelic gravels, 100
pe o ] subrounded to rounded (1-5mm), greyish green.
= he - Very stiff, moist, high plasticity.
- T??‘r 28.25m: Silty fine SAND, light to medium grey.
55| | i Dense, moist to wet, non plastic.
1 4 -] 878813 36
= - -
5| | | E 100
o)
-5._ = 'E w
— | 2] 2
= e 29.15m: ...10mm band of very clayey SILT.
= I 29.17m: ...20mm band of very clayey SILT.
650 _|
8 iyt 29.4m: ...35mm band of very clayey SILT. 131100
== N T3 [0 29.45m: Medium SAND with some fine gravels /[~
d - and minor silt, dark grey. Dense, wet, non plastic. |
& = | s Wl o | 298.5m: PEAT/ WOOD, medium orange brown
= - = | to dark brown. Stiff, moist to wet. Fibrous and | &
8 = = Y < | amorphous.
b= 0] | e MV iy
g 0 -
(=]
& Remarks:
8 1. Hand Auger to 1.2mbagl for service check. Logged: HH
®| 2. No groundwater measured on the day of drilling. Input: HH
¢| 3. Hole backfilled with gravel and bentonite. Checked:| PKC
) Verified: AJB
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] .
aurecon Client: ONTRACK D H 1 0 6
A0 Com s R Project: Auckland Electrification Project
Newmarket ion: i
i T Location: 9 Bridge St, Papatoetoe
Tel: +64 9 520 6019 Project Reference: 203299
WWW.BUreCoNgroup.com heet 7 of 7
DRILLING INFORMATION CO-ORDINATES [ME2000] Date Started: 17/06/2010
Date Completed: 21/06/2010
Drilling Method: Truck Mounted Drill Rig Easting: 408097.37
Diameter Core: HQ (60mm) Northing: 787953.97 Inclination: 90°
Flush: Water Ground Level: 22.90m Orientation:
Contractor: Boart Longyear [Auckland 1946 msl]
o b4 2
— O =
3 E £ %) x| Standard =
2 L3l 22| & 3lz| | S| 8| Penetration o
— 9 | = _— : ]|~ i %
2 g 2 L’j 3 8|38 Description of Materials tlglele ﬁ ;’seps_lrei Additional Information ._§
ol Elc|3|5l £ (8% £ S|1g8(8l3 (Defect Description) | &
= 3| 8E|S| B8] & ] S [Pea [ s
old|lala|2|6 |08 4 - | Residual| vaie E
Blows
TTTO 32 AR
ol 7 I, | 30.2m: Silty medium SAND, light grey. Dense, 100 R
s :E wet, non plastic. Frequent fine white pumiceous % R
75] | gravels (<1mm).
— =] 30.42m: PEAT/ WOOD, dark brown. Fim to | = [
11 stiff, wet. Fibrous and amorphous. 2 i,
=1 = 30.55m: Clayey SILT, light greyish brown. Very R
= - stiff to hard, moist, high plasticity. Discrete black T
= and dark orange brown amorphous organic T
= = < fragments. = ey
w28 = 30.65m: _..becomes light to medium grey. B
=1 e 31.05m: Gradational boundary. Silty fire SAND, il
il I medium grey. Dense, wet, non plastic.
ﬁ : e
—1 ] s | BANIID 48 | 31 s Drivershote SPT |-+5]
£l e 5 rods stuck down hole -need |-
i ] to drill over them -
o 5 100 =5
w 4 _| c B
g
20 & s
] -32] F 31.95m: ...decrease in silt. T 31.95m: Core loss likely -
throughout run -material is ~ |.*. .
1 worn down (drilling induced),
4 ¢ z o
&3l | 32.3m: ....wood fragment, dark brown (<10mm). S
o | =1 32.3Tm: _.wood fragment, dark orange brown
gl b (<10mm). 38 et
T s
og | A
S R L 558.14,16] 43
£l o -
s ] | 100
o o
DH106 terminated at 33.45m depth - Hole ==l
terminated due to equipment failure.
E
g
t.'-\i
o
=
g
§ Remarks:
g| 1. Hand Auger to 1.2mbgl for service check. Logged: HH
®| 2. No groundwater measured on the day of drilling. Input: HH
E 3. Hole backfilled with gravel and bentonite. Checked:| PKC
I Verified: AJB
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Auckland Electrification Project

 DRTEEEE ] St George St and Bridge St, Papatoetoe .au recon

DH Reference: DH106 Date Drilled: 17/06/10 - 21/06/10
Photographed By: HH Date Photographed: 17/06/10 - 21/06/10

Box 1. - Depth: 0.00m to 4.15m,

Box 2. - Depth: 4.15m to 7.20m.

NZGD ID: BH_76992



NZGD ID: BH_76992

Auckland Electrification Project

oNTRACK St George St and Bridge St, Papatoetoe .dl.l I'econ

DH Reference: DH106 Date Drilled: 17/06/10 - 21/06/10
Photographed By: HH Date Photographed: 17/06/10 - 21/06/10

Box 4. - Depth: 10.40m to 15.45m.

NZGD ID: BH_76992
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Auckland Electrification Project

St George St and Bridge St, Papatoetoe ‘au recon

DH Reference: DH106 Date Drilled: 17/06/10 - 21/06/10
Photographed By: HH Date Photographed: 17/06/10 - 21/06/10

Box 6. - Depth: 19.70m to 23.80m.

NZGD ID: BH_76992
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NZGD ID: BH_76992

ONTRACK

DH Reference: DH106
Photographed By: HH

Box 7. - Depth: 23.80m to 27.

Auckland Electrification Project

Date Drilled:
Date Photographed:

St George St and Bridge St, Papatoetoe .au recon

17/06/10 - 21/06/10
17/06/10 - 21/06/10

i

45m.

Box 8. - Depth: 27.45m to 30.55m.
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Auckland Electrification Project

/ ONTRACK / St George St and Bridge St, Papatoetoe .au recon

DH Reference: DH106 Date Drilled: 17/06/10 - 21/06/10

Photographed By: HH Date Photographed: 17/06/10 - 21/06/10

Box 9. - Depth: 30.55m to 33.45m.,

NZGD ID: BH_76992
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Babbage Geotechnical Laboratory

Level 4
B G L 68 Beach Road P O Box 2027

Auckland 1010 New Zealand
“'*‘ f’nu‘ 5'3;5“ Telephone 64-9-367 4954
: Fax 64-9-377 0554
Email wec@babbage.co.nz
Please reply to: W.E. Campton AURECON Nz 11D Page 1 of 5
Aurecon Ltd AUCKLAND Job Number: 44326
PO Box 9762 12 JUL 2010
Newmarket ' Checked by: @,,
Auckland 1149, New Zealand WEC
9" July 2010

_Attention:  PAUL CARTER
Dear Sir,

Re: AEP Bridges
Hydrometer Particle-Size Distribution Testing
Report Number: 44326/HYD

The following report presents the results of hydrometer particle-size distribution testing of core box soil
samples collected from your office on the 7" July 2010. Test results are summarised below, with the
following pages showing graphs and detailed results.

Test standards used were:

Water Content: NZS4402:1986:Test 2.1
Hydrometer Test: NZS4402:1986:Test 2.8.4
Boishols Sample i Hydrometer Grading (% of Dry Mass)
Number | Number P SAND (%) SILT CLAY
FRACTION (%) | FRACTION (%)
DH102 1 14.0 - 14.1 69 19 12
DH105 2 149-15.0 59 27 14
DH106 3 16.25 - 16.35 70 18 12
DH106 4 116-117 53 32 15

The whole soil was used for these tests.
Please note that the test results relate only to the samples under test.

Thank you for the opportunity to carry out this testing. If you have any queries regarding the content of this
report, please contact the undersigned at your convenience.

Yours faithfully,

= All tests reported herein have been
pefformed in accordance with the

laboratory's scope of accreditation. This
o report may not be reproduced except in
Wayne Cai n full & with written approval from BGL.
Signatory (Laboratory Manager) l

new zealand accredited
Babbage Geotechnical Laboratory laboratory

EE=
BDOCO7301684.doc
BGL is an operating division of Babbage Consultants Limited

NZGD ID: BH_76992
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Job Number: 44326 Sheet10f1 | Page4of §
|Reg. Number: 1787 Revision No: (1
B G I ; Report No: Issue Date: |August 2003

BABBAGE - -

T Project: AEP Bridges
PARTICLE SIZE DETERMINATION Tested By: wec Jul-10
Distribution by Hydrometer Compiled By: comp Jul-10
Test Method: NZ54402:1986:Test 2.8.4 Checked By: wec 9/07/2010

Borehole Number: DH106
Sample Number: 3
Particle Size (mm)| % Finer Than Depth: 16.25 - 16.35m
9.50 100 Water Content (%): 255
6.70 100
4.75 100 Sample History: Natural / Air-Dried--Oven-Dried--Unknown
2.00 100
0.600 100
0.212 94 HYDROMETER ANALYSIS (% ofd ss Total
0.063 30
0.046 28 (Coarse) 60-20mm| 0
0.033 26 (Medium) 20-2mm| 0 0 %
0.024 25 (Fine) 6-2mm| 0
0.017 24
0.013 23 ~ (Coarse) 20-06mm| 0
0.0091 21 SAND:  (Medium) 06-02mm| 6 70 %
0.0066 19 (Fine) 0.2-0.06mm| 64
0.0047 16
0.0034 14 (Coarse) 0.06-0.02mm| 5
0.0024 12 (Medium) 0.02-0.006mm| 7 18 %
0.0014 11 (Fine) 0.006-0.002mm| 6
| CLAY FRACTION: _ <0.002mm | 12 %
100%
[ i Particle Size Distribution
e T B il T T 1 TET
Ok e === =55
| 90 — +H —
I 1 = i —
| ! ' f — — ‘
| 80 | H———f+— — = = |
| =SSt SSStn
.o 75 | —+— = 7 i = ceam 2
PO e S e o o o s S S / -_ |
‘ i —— == = + = Si=Sshi = |
| 2 60 — =+t = i
@ — 1 .
‘ a 50 ! — — T i
FN=Esuim=====ir -
I e / == SEs
e 30 i - . ¢ -
CLAY | = = =n
| _“é—*"ﬂ : as sm=as
——— ‘2? —— Ll T
: 10 : I ) T ] ! 'll‘ i — T a VEL
b Fin _Whmr——i—-c&lmmr . [ Fine Mclpluul ArSe _ﬂ‘ll_ }
0.001 0.010 0.100 1.000 10.000
Particle Size (mm)
9/07/2010 DH106 16.25m Hydrometerxls



NZGD ID: BH_76992

Job Number: 44326 Sheet 1 0f1 | Page 50f 5
|Reg. Number: 1787 Revision No: |1
B G I : Report No: Issue Date: |August 2003

EABBAGE - -

AT Project: AEP Bridges
PARTICLE SIZE DETERMINATION Tested By: wec Jul-10
Distribution by Hydrometer Compiled By: comp Jul-10
Test Method: NZS54402:1986:Test 2.8.4 Checked By: wec 9/07/2010

Borehole Number: DH106
Sample Number: 4
Particle Size (mm)| % Finer Than Depth: 11.6 - 11.7m
9.50 100 Water Content (%): 46.9
6.70 100
4,75 100 Sample History: Natural / Ai~Bried--Oven Dried-/Unknown
2.00 100
0.600 100
0.212 97 HYDROMETER ANALYSIS (% of dry mass) Total
0.063 47
0.038 41 (Coarse) 60-20mm| 0O
0.028 39 (Medium) 20-2mm| 0 0 %
0.020 37 (Fine) 6-2mm| 0
0.015 34
0.012 30 (Coarse) 20-06mm| 0
0.0085 26 'SAND:  (Medium) 06-02mm| 3 53 %
0.0062 23 ) (Fine) 0.2-0.06mm| 50
0.0045 20
0.0033 17 (Coarse) 0.06 - 0.02mm| 10
0.0024 15 (Medium)  0.02-0.006mm| 14 32 %
0.0014 14 (Fine) 0.006 - 0.002mm| 8
| CLAY FRACTION:  <0002mm | 15 %
100%
== = —_— 4 I
; - Particle Size Distribution
— S = == aaEE =
90 - 7 1 + |
I | F T =
0 - 7
80 ok ’l_’ 3 | i
FE—— - a— 1 Bi B B £ [E i = I
= ——=r—— !f - T -
g = EEE —FEeT —
2 o0 e =1
[} [ I |
@ — = i = ] T -
o 50 — ! =5
o I I ]
o i = =
§ 30 | — H e : H— 14
o ——— L — - SSain
20 |- T = ! & =
o e e —— -

10 [ - PST———+ SAN H— VEL _

0 — ‘.i"é. I?hn;!hum < I ”—IIIIH e, iulq;l & drse -F:

0.001 0.010 0.100 1.000 10.000

Particle Size (mm)
9/07/2010
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DH106 11.6m Hydrometer xls
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Preliminary Site Investigation \JaCObS

Appendix E. Hazardous Activities and Industries List (HAIL)
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