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Executive Summary

This technical report describes the assessment of contaminated land effects associated with the
operation and construction of EB2 and EB3R. An Assessment of Environmental Effects (AEE) is required
to supports the resource consent application for EB2 and EB3R. This report assesses land within EB2 and
EB3R and identifies if resources consent is required under the NES-CS and AUP (OP). Based on the
information reviewed as part of this assessment, two sites were identified within EB2 and EB3R where
contamination may be encountered during construction activities as part of the EBA project, which are
the following:

e land and carriageway adjacent to 3 Reeves Road (EB2)
e Carriageway adjacent 11 Cortina Place (EB3R)

EB2

3 Reeves Road is currently occupied by an operating service station and therefore has been identified as
having ongoing HAIL activities occurring on site. No previous environmental investigations detailing the
state of groundwater and soil at 3 Reeves Road have been undertaken; therefore, as a conservative
assumption it is reasonably likely for contamination to exist at 3 Reeves Road and migrating to adjacent
land. The SSESCP indicated that approximately 250 m? of soil disturbance is required in the carriageway
directly adjacent to the site for piling activities associated with the Reeves Road Flyover. Soil
disturbance will likely exceed the permitted activity criteria for the NES — CS and AUP(OP) Chapter E30,
therefore it is recommended discretionary consent should be sought for excavation activities occurring
within the carriageway adjacent to 3 Reeves Road. Sampling within the carriageway and any potential
effects to human health will be managed via a CLMP.

All remaining sites within EB2 identified as part of this assessment comply with the AUP(OP) permitted
activity rules outlined in chapter E30 and the NES-CS.

EB3R

Residual hydrocarbons are reasonably likely to be found within the carriageway adjacent to the former
service station at 11 Cortina Place, due to migration via groundwater from an identified HAIL site,
therefore the NES — CS and AUP(OP) will apply to the carriageway. As soil disturbance volumes are
unlikely to meet permitted activity criteria for both the NES — CS and the AUP(OP) Chapter E30, consent
is sought for a discretionary activity for works. Sampling within the carriageway and any potential
effects to human health will be managed via a CLMP.

All remaining sites within EB3R identified as part of this assessment comply with AUP(OP) permitted
activity rules outlined in chapter E30 and the NES-CS.

Eastern Busway 2/3R | Contaminated Land Effects Assessment 7
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1 Introduction

The Eastern Busway Project (the Project) is a package of works focusing on promoting an integrated,
multi-modal transport system to support population and economic growth in southeast Auckland. This
involves the provision of a greater number of improved public transport choices and aims to enhance
the safety, quality and attractiveness of public transport and walking and cycling environments. The
Project includes:

e 5km of two-lane busway

e New bridge for buses across Pakuranga Creek

e Improved active mode infrastructure (walking and cycling) along the length of the busway
e Three intermediate bus stations

e Two major interchange bus stations.

The Project forms part of the previous Auckland Manukau Eastern Transport Initiative (AMETI)
programme (the programme) which includes a dedicated busway and bus stations between Panmure,
Pakuranga and Botany town centres. The dedicated busway will provide an efficient rapid transit
network (RTN) service between the town centres, while local bus networks will continue to provide
more direct local connections within the town centre areas. The Project also includes new walking and
cycling facilities, as well as modifications and improvements to the road network.

The programme includes the following works which are not part of the Eastern Busway Project:

e Panmure Bus and Rail Station and construction of Te Horeta Road (completed)
e Eastern Busway 1 (EB1) — Panmure to Pakuranga (completed)

The Eastern Busway project consists of the following packages:

e Early Works Consents — William Roberts Road (WRR) extension from Reeves Road to Ti Rakau
Drive (LUC60401706); and Project Construction Yard at 169 — 173 Pakuranga Road
(LUC60403744).

e Eastern Busway 2 (EB2) — Pakuranga Town Centre, including the Reeves Road Flyover (RRF) and
Pakuranga Bus Station (this Assessment)

e Eastern Busway 3 Residential (EB3R) — Ti Rakau Drive from the South-Eastern Arterial (SEART) to
Pakuranga Creek, including Edgewater and Gossamer Intermediate Bus Stations (this
Assessment)

e Eastern Busway 3 Commercial (EB3 Commercial) — Gossamer Drive to Guys Reserve, including
two new bridges, and an offline bus route through Burswood

e Eastern Busway 4 — Guys Reserve to a new bus station in the Botany Town Centre, including a
link road through Guys Reserve.

The overall Project is shown in Figure 1 below.

Eastern Busway 2/3R | Contaminated Land Effects Assessment 8
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Panmure
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Figure 1. Project alignment

The Project Objectives are:

1. Provide a multi modal transport corridor that connects Pakuranga and Botany to the wider network
and increases access to a choice of transport options

2. Provide transport infrastructure that integrates with existing land use and supports a quality,
compact urban form

3. Provide transport infrastructure that improves linkages, journey time and reliability of the public
transport network

4. Contribute to accessibility and place shaping by providing better transport connections between,
within and to the town centre

5. Provide transport infrastructure that is safe for everyone

6. Safeguard future transport infrastructure required at (or in vicinity of) Botany Town Centre to
support the development of a strategic public transport connection to Auckland Airport.

The Project Objectives have been considered in relation to this assessment, with those particularly
relevant to the assessment being Objective 2, given the potential for the disturbance of contaminated
material to adversely affect existing land uses.
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2 Proposal Description

The below is a summary of the works proposed within the EB2 and EB3R packages. Refer to the AEE for
additional detail on the works proposed.

The EB2 section of the Project commences from the intersection of Ti Rakau Drive and Pakuranga Road,
connecting with EB1, and traverses east along Ti Rakau Drive to the intersection of SEART. The north-
south extent of EB2 is between SEART and Pakuranga Road along Reeves Road and William Roberts
Road. The main components of EB2 are described below.

2.1.1 Busway and Pakuranga Town Centre Bus Station

A segregated dedicated two-way busway is proposed along Ti Rakau Drive to provide prioritised access
for bus services between Pakuranga Town Centre and Botany. From Pakuranga Road to SEART, the
busway will run on the northern side of Ti Rakau Drive.

The proposed Pakuranga bus station is a key facility for services running to and from the Panmure
Station Interchange, Howick, Highland Park, Eastern Beach, Bucklands Beach and Sunnyhills. The bus
station will be located along the northern side of Ti Rakau Drive, on land currently occupied for
Pakuranga Plaza and 26 Ti Rakau Drive. The bus station will feature two platforms and will contain a
mixture of street furniture and structures, including bus shelters, electronic messaging signage and
seating. New proposed pedestrian crossings will provide connections to the bus station and Pakuranga
Plaza. Modifications to the Ti Rakau Drive median strip, landscaping, and general traffic lane
reconfiguration will enable safe and efficient bus movement for the busway once it becomes operative.

2.1.2 Reeves Road Flyover (RRF)

The RRF will provide two general traffic lanes in each direction connecting SEART to Pakuranga Road, to
reduce local traffic congestion along Pakuranga Road and Ti Rakau Drive. The RRF will start opposite
Paul Place Reserve, pass over Ti Rakau Drive and Reeves Road, before finishing at a new intersection
with Pakuranga Road. Traffic lanes for the RRF will be elevated and run through the centre of SEART,
requiring the relocation of the SEART off-ramp to the north of the existing off-ramp.

213 Walking and Cycling Facilities

EB2 includes improvements to active transport infrastructure and connections. This includes a new
cycleway, improved footpaths, and new pedestrian crossings. These works will improve the safety and
connectivity of walking and cycling links across Pakuranga Town Centre.

Eastern Busway 2/3R | Contaminated Land Effects Assessment 10
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214 Supporting Works

A range of works will be undertaken in support of the EB2 package. This includes the relocation of
network utility services, new street lighting, earthworks, removal of vegetation, landscaping,
stormwater upgrades, environmental restoration and mitigation and temporary construction sites.

The EB3R section of the busway is a continuation of EB2 from the intersection of SEART and Ti Rakau
Drive, with the proposed dedicated busway proceeding centrally along Ti Rakau Drive towards
Gossamer Drive and Riverhills Park in the east. EB3R will largely occur within land vested as road or land
currently owned by Auckland Transport. The construction of EB3R will take a staged approach to
minimize disruption to the existing road network and its users. The main components of EB3R have
been described below.

2.2.1 Edgewater and Gossamer Intermediate Bus Stations

EB3R includes two intermediate bus stations on Ti Rakau Drive, located within the vicinity of Edgewater
Drive and Gossamer Drive. Both stations will have separate platforms for eastbound and westbound
bus movements. A range of street furniture and structures will also be constructed, such as modular
bus shelters pedestrian linkages, electronic messaging signage, seating and cycling storage facilities.

222 Western Bridge Abutment

EB3R includes construction of the western bridge abutment for a new future bridge across Pakuranga
Creek. The abutment will be located within the area that is currently the south-eastern section of
Riverhills Park. Only the bridge abutment is included in the EB3R package of works. The remaining parts
of the bridge will form part of the EB3C approval package.

2.2.3 Walking and Cycling Facilities

Provision has been made for walking and cycling along the route of EB3R. This includes footpaths and
uni-directional cycleways located on either side of Ti Rakau Drive from SEART to Gossamer Drive.
Signalised pedestrian crossings will be provided at key intersections along Ti Rakau Drive, including
adjacent to the proposed Edgewater bus station.

224 Associated changes the road network

The proposed changes to the road network include lane arrangement and intersection reconfigurations
and changes to the parking arrangement and access to Edgewater Drive Shops. Changes are also
proposed to the access arrangements for residential properties along the EB3R alighnment. New
westbound lanes for general traffic will be established within the land which has been acquired by
Auckland Transport and will be vested as road once it becomes operative, as the busway alignment
replaces the existing westbound lanes.

225 Supporting Works

A range of works will be undertaken in support of the EB3R package. This includes the relocation of
network utility services, new street lighting, removal of vegetation, earthworks, landscaping,
stormwater upgrades, environmental restoration and mitigation and temporary construction sites.
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3 Specialist Assessment

Chapter Summary

The purpose of this report is to inform the AEE relating to the Notice of Requirement (NoR),
required regional consents and consents required under National Environment Standards for EB2;
the AEE and district and regional consents applications for EB3R, including the identification of
the ways in which any adverse effects will be mitigated.

The excavation volumes for the project are detailed in the Erosion and Sediment Control Effects
Assessment.

Both the NES-CS and AUP(OP) are relevant to EB2 and EB3R due to soil disturbance activities
occurring.

This report is a review and assessment of contaminated land effects associated with the operation and
construction of EB2 and EB3R packages of the Eastern Busway project.

Its purpose is to inform the AEE relating to the Notice of Requirement (NoR), required regional consents
and consents required under National Environment Standards for EB2; the AEE and district and regional
consents applications for EB3R, including the identification of the ways in which any adverse effects will
be mitigated.

This contaminated land assessment:

Assesses whether sites within EB2 and EB3R have been subject to contaminating activities (if
applicable) including the location(s) and type(s) of these activities

Assesses the potential significance of the identified sources and the potential implications in
relation to the Resource Management (National Environmental Standard for Assessing and
Managing Contaminants in Soil to Protect Human Health) Regulations 2011 (NES-CS)*

Provides general commentary on AUP (OP) rules in relation to contamination

Provides a general assessment of the potential effects of works within EB2 and EB3R on human
health and the environment, and the potential mitigation measures to avoid, remedy or
mitigate those effects (in relation to contamination effects)

This contaminated land assessment involves the:

Review and assessment of previous environmental investigations in the vicinity of EB2 and EB3R
Review of publicly available historical aerial photographs

Review of Auckland Council (AC) contaminated land enquiry

Assessment of the potential extent of contamination present/not present, specifically in
relation to EB2 and EB3R

Identification of suitable disposal locations for the removed soil, if required, as part of a
Contaminated Land Management Plan (CLMP).

1 MfE, 2011 — National Environmental Standards for Assessing and Managing Contaminants in Soil to Protect
Human Health.
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This report has been completed in general accordance with the Ministry for the Environment (MfE)
Contaminated Land Management Guidelines No. 1, ‘Reporting on Contaminated Sites in New Zealand’,
Revised 20212,

The Erosion and Sediment Control Effects Assessment® (ESCEA) details areas within the proposed EBA
packages where excavation during works is required.

3.21 EB2 Package

It is understood that the approximate total volume of excavation in the EB2 package is 52,000 m?, which
comprises of 30,000 m? of cut and 22,000 m? of fill.

As part of the EB2 package, a Flyover (RRF) along Reeves Road is proposed, which runs from the South-
Eastern Arterial (SEART) to Pakuranga Road. Excavation for piling will be required along Reeves Road for
which approximately 250 m3 of soil disturbance will be required for each pile.

3.2.2 EB3R Package

It is understood that the approximate total volume of excavation in the EB3R package is 52,000 m?,
which comprises of 20,000 m? of cut and 32,000 m? of fill.

Approximately 1150 m* of proposed excavation is required for removal and replacement of pavement
surfaces within the site directly south of 11 Cortina Place. The area comprises of 1,350 m? in the
carriageway and 2,050 m? in the residential area south of Ti Rakau Drive (an area of approximately
3,400 m?in total). Further, approximately 150 m? of material will be required to be disturbed for
stormwater service trenches and approximately 100 m3for the common services trench on the southern
side of Ti Rakau Drive. In total for the works south of Cortina Place approximately 1,400 m3 of material
will be disturbed as part of the proposed works over a total area of 3,400 m2.

It should be noted that these are approximate volumes given at the time of reporting.

As part of this assessment, consent may be required under the NES-CS and AUP(OP) if a piece of land
disturbed as part of works within EB2 and EB3R has been subject to HAIL activities.

3.3.1 NES-CS
The NES-CS is designed to ensure that the land affected by contaminants in soil is appropriately
identified and assessed when particular activities are undertaken, such as soil disturbance

(Regulation 5(4)), and that the effects of activities occurring on a piece of land that may cause risk(s) to
human health are managed (Regulation 5(7)).

Regulation 5 (7) of the NES-CS describes land subject to the Regulations as:

(7) the piece of land is a piece of land that is described by 1 of the following:

2 MfE, 2011 — Contaminated land management guidelines No 1, Reporting on contaminated sites in New Zealand.
Revised 2021.
3 Site Specific Erosion and Sediment Control Plan, Eastern Busway Alliance
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(a) an activity or industry described in the Activities and Industries List (HAIL) is being
undertaken on it

(b) an activity or industry described in the HAIL has been undertaken on it

(c) it is more likely than not that an activity or industry described in the HAIL is being or
has been undertaken on it.

The Ministry of Environment (MfE) has developed the HAIL*, which is a compilation of activities and
industries that are considered likely to cause land contamination resulting from hazardous substance
use, storage, or disposal, both currently and historically. The HAIL is intended to identify activities or
industries where hazardous substances have the potential to cause soil and groundwater
contamination. The HAIL groups similar industries together, which typically use or store hazardous
substances that could cause contamination if these substances escaped from safe storage, were
disposed of on the site, or were lost to the environment through use. If the proposed activity is on, or
intersects with, a piece of land that currently has, or has had, a HAIL activity on it, then the NES-CS
applies. Regulation 3 categorises certain land uses within the HAIL. Pertinent to this assessment is HAIL
category H for adjacent sites. Category H is defined as ‘any land that has been subject to the migration
of hazardous substances from adjacent land in sufficient quantity that it could be a risk to human health
or the environment’.

3.3.2 Auckland Unitary Plan — E30 Contaminated Land

This section of the AUP(OP) addresses the effects of the discharge from contaminated land or land
containing elevated levels of contaminants into air, or into water, or into land under section 15 of the
Resource management Act 1991. Chapter E30 of the AUP(OP) is relevant to EB2 and EB3R due to the
potential discharges associated with soil disturbance that may liberate contaminants.

This assessment supports the resource consent applications and obligations under the NES-CS and
Chapter E30 (of the AUP(OP)) for any HAIL sites identified within the EB2 and EB3R work areas.

4 Hazardous Activities and Industries List (HAIL). Ministry for the Environment, October 2011
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4 Methodology

Chapter Summary

* To meet the contaminated land assessment objectives, previous environmental investigation reports,
historical aerial photographs, and an Auckland Council (AC) site contamination enquiry report were
reviewed.

As part of this report previous environmental investigation reports, historical aerial photographs, and an
Auckland Council (AC) site contamination enquiry report were reviewed. Impact from previous and/or
current HAIL activities identified and recommendations in previous investigations were then taken into
consideration to provide a general assessment of the potential effects of the work, and the potential
mitigation measures to avoid, remedy or mitigate those effects (in relation to contamination effects).

Environmental investigation reports available for sites with HAIL activities within EB2 and EB3R have
been reviewed as part of this assessment to determine if they have been subject to contaminating
activities. The available previous environmental investigation reports are included in Appendix A.

A review of publicly available historical aerial photographs has been conducted in the vicinity of EB2 and
EB3R, to identify historical or current HAIL sites not identified in previous environmental investigations.
Historical aerial photographs were reviewed from the Retrolens Historical Image Resource®, Auckland
Council’s GeoMaps online portal® and Google Earth Pro online services’ in conjunction with Google
Maps®.

Copies of available historical aerial photographs are included in Appendix B.

Information received from an AC site contamination enquiry report, based on records and information
currently held by AC’s Natural Resources and Specialist Input Unit Records was reviewed. This includes
data on landfill bores, air discharge, industrial and trade process consents and environmental
assessments within the boundaries of EB2 and EB3R. A copy of the AC contamination enquiry and
relevant environmental reports are included in Appendix C and Appendix D.

Shttps://retrolens.co.nz accessed 11 November 2021

6 https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html accessed 11 November 2021
7 Goggle Earth Pro accessed 11 November 2021

8 https://www.google.com/maps accessed 11 November 2021
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5 Existing Environment — Eastern Busway 2

Chapter Summary

*  Based on the information reviewed, there are eight sites within EB2 where HAIL activities were
identified, and asbestos was confirmed to be present in the Seven Oaks Drive residential area.

To assess the features and values potentially impacted by the proposal, a review of previous
environmental investigations in the vicinity of EB2 has been undertaken. The following reports were
reviewed and are summarised below:

e Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD), June
2000

e Phase 1 PSI for the Pakuranga Scheme Assessment of the Auckland Manukau Eastern Transport
Initiative (AMETI) Alignment, prepared by GHD Limited (GHD), 7 December 2012

e Previous Investigation at 3 Kentigern Close:

o Tank Removal TR07/774, Site No 002021, Pattle Delamore Partners Limited (PDP) —
August 2008

o Environmental Site Assessment (ESA) (Stages 1 & 2), Fraser Thomas Limited — August
2009.

e Data Gap Analysis, Environmental Sampling (AECOM) — 2018
e Asbestos sampling (AECOM) — 2021.

5.1.1 Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD),
dated June 2000.

During GHD ‘s 2000 Landfill Assessment Report, the closed landfills throughout the Manukau City region
were reviewed to ensure the necessary resource consents were in place. From information provided by
the Manukau City Council (MCC), historical records revealed that 39 closed landfill sites existed within
the MCC owned property. GHD evaluated each site to determine the potential for adverse
environmental effects to clarify which sites may require resource consents from Auckland Council
(previously known as Auckland Regional Council (ARC)).

The assessment was carried out based on the following key criteria:

e Age of the landfill

o Type of fill

e Leachate discharge

e  Proximity to water courses

e Hydraulics, water level and rainfall
e Leachate toxicity risk factor (LRF).

During the assessment, GHD used the LRF as one of the key indicators for identifying sites that may pose
significant risk to the environment and may require resource consent for discharge of leachate. The LRF
is the measured concentrations of contaminants in the leachate expressed as a ratio of relevant
standards or guidelines to assess the relative risks to the environment from the landfill discharges. In
the case of this report, GHD used the following five parameters for the ratio: cadmium, chromium, lead,
ammonia-nitrogen, and total nitrate levels.

Eastern Busway 2/3R | Contaminated Land Effects Assessment 16



@ Eastern Busway

The investigation and monitoring were carried out in accordance with the Australia and New Zealand
Environmental and Conservation Council (ANZECC) guidelines for contaminated sites, leading to more
targeted and detailed investigations on those sites that required further work. Preliminary
investigations involved a screening process in which surface water and groundwater samples were
collected from selected sites between August 1994 and November 1996.

Following the screening process, GHD selected high priority landfills based on the key indicators, with
subsequent groundwater bores installed on sites between December 1995 and February 1996. GHD
monitored landfill gases during drilling to ensure the concentrations were lower than the lower
explosive limit (LEL), the concentration of gas required to support combustion. At no times did the gas
levels recorded in any bore exceed the LEL.

Further details on the investigation methodology are included in the report included in full in
Appendix A.

From the sites evaluated in the report, Dale Crescent Reserve was identified as a closed landfill within
EB2.

The key findings and conclusions of the assessment relevant to EB2 are as follows:

e There was no record of any landfills having a specifically engineered clay cap, liner and or base.
Anecdotal evidence suggests that the landfills were established on top of existing ground, which
was confirmed during the drilling of the groundwater bores

e All landfills were generally underlain to a variable depth and with variable quality of silt or clay
type medium of unknown permeability

e None of the landfills within EB2 had a leachate collection system installed during infilling

e Thefill type at Dale Crescent was listed as cleanfill and gravel®

e The site is approximately 100 m from the nearest watercourse (Tamaki River)

e Four bores were advanced at Dale Crescent. During bore drilling, soil materials consisted of
gravel, silt and clay to depths between 1 and 1.25 m bgl. Groundwater was intercepted at depth
greater than 2 m bgl

e Dale Crescent was given an LRF of 7.51°, above the maximum acceptable value (MAV) of 5. It
was noted the ammonia levels and landfill gases at this site were higher than most of the others
evaluated. This was surprising given no refuse was found during drilling, although bore logs
indicated there may have been organic material beneath the fill during earthworks operations,
which may have influenced leachate concentrations and gas emissions. GHD concluded that
considering Dale Crescent was filled with cleanfill and gravel only and is not in close proximity to
any watercourses, any environmental risk from the site is considered to be not significant and
should be excluded from any need for resource consent.

5.1.2 Phase 1 PSI for the Pakuranga Scheme Assessment of the Auckland Manukau Eastern
Transport Initiative (AMETI) Alignment, prepared by GHD Limited (GHD), dated 7 December
2012.

During their 2012 assessment, GHD reviewed packages EB2, EB3R, EB3C and EB4, areas previously
referred to as Packages 3 & 4 by the assessment. The purpose of the PSI was to support AT in meeting
the requirements of the NES-CS as it applies to ‘a piece of land’. As such, the objective of the PSI was to

% Table 8, Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD), dated June 2000.
10 Table 9, Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD), dated June
2000.
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assess the likelihood of the presence of soil contamination resulting from historical and/or current land
use activity within or adjacent to the EBA packages.

The PSI comprised of a review of information from the following sources:

e Draft alignment plans as of October 2012 developed by GHD/Aurecon

e Selected publicly available historical aerial photographs from 1940 to 2010

e Collection of photographs as part of a walkover conducted on 26 September 2012
e AC contaminated sites register

e AC groundwater borehole register

e Readily available site investigation reports resulting from site register search

e Readily available geology and hydrogeology information

e Publicly available information on the environmental fate of contaminants

e |dentification of sensitive human and/or environmental receptors.

GHD presented the following key findings and conclusions relevant to EB2:

e Along the length of the EBA packages there are a number of geological units present with the
most prominent being rhyolitic pumiceous deposits of the Tauranga Group Engineered
construction fill (likely comprising re-compacted clay/gravel and may include construction and
demolition wastes) is noted in a large complex between Ti Rakau Drive and Pakuranga Road

e Asite contamination enquiry was completed, seeking records from AC. Numerous items were
identified including pollution incidents, records of discharge consents, submittal of an
environmental site assessment (ESA) reports for a service station facility, and borehole
installation records for environmental monitoring or investigation purposes at two sites (one
service station and one chemical supplier facility)

e A walkover identified no sensitive receptors in close proximity to the EBA packages

e GHD identified seven HAIL sites along EB2. The report stated that, given significant soil will be
disturbed along the EBA packages the regulations of the NES-CS apply on the basis of HAIL
category H adjacent sites. Category H is defined as ‘any land that has been subject to the
migration of hazardous substances from adjacent land in sufficient quantity that it could be a
risk to human health or the environment’. The identified HAIL sites are detailed in Table 1
below.

Table 1- Summary of HAIL Sites within EB2 (GHD 2012)

Site Name

3 Kentigern Close / 102 Pakuranga
Road

Landuse Activity

Former service station, now a commercial
complex

HAIL Category

F7 — Service stations including retail or
commercial refuelling activities

141 Pakuranga Road

Service station

F7 — Service stations including retail or
commercial refuelling activities

Pakuranga Plaza, Aylesbury Street,
Pakuranga Town Centre

New Zealand Dry Cleaners

A5 — Dry-cleaning plants including dry-
cleaning premises or the bulk storage
of dry-cleaning solvents

12 Cortina Place*

Pakuranga Panel Beaters

F4 — Motor vehicle workshops

16 Cortina Place*

Pakuranga Automotive

F4 — Motor vehicle workshops

16D Cortina Place*

Pakuranga Auto Transport

F4 — Motor vehicle workshops

3 Reeves Road

Service station

F7 — Service stations including retail or
commercial refuelling activities

*Note: Indicates sites detailed in the William Roberts Road Extension Contaminated Land Technical Report.
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5.1.3 Previous Investigation at 3 Kentigern Close

A timeline of investigations at the former service station located at 3 Kentigern Close is presented
below. The reports are attached in full in Appendix A.

Mobil Pakuranga, 102 Pakuranga Road, Manukau City, Auckland — Tank Removal TR07/774, Site No
002021, Pattle Delamore Partners Limited (PDP) — August 2008.

The scope of work included the removal of 4 x Underground Storage Tanks (USTs), which comprised of
1 x 40,00 L diesel UST, 3 x 40,000 L petrol USTs, associated pipework, dispensers and vents removed
from the former Mobil Pakuranga. A total of nineteen test pits were also excavated in order to assess
soil quality in the vicinity of the Underground Petroleum Storage System (UPSS) components, in
locations where historic USTs were thought to be located and in areas where a mechanics workshop
may have historically been located.

In their report, PDP noted no obvious petroleum hydrocarbon staining was observed in the bedding
material during the removal of the UPSS. Visual and olfactory evidence of hydrocarbon contamination
was noted within soils excavated during test pitting activities. PDP reported that a total of 143 tonnes of
petroleum hydrocarbon impacted material was removed from site and disposed of at a licensed facility
for contaminated waste.

All soil samples collected from the site returned concentrations of total petroleum hydrocarbon (TPH)
and benzene, toluene, ethylbenzene and xylenes (BTEX) below the Qil Industry Guidelines Tier 1 Soil
Acceptance Criteria via All Pathways for commercial/industrial land use.

Three soil samples taken from the tank pits were analysed for Heavy Metals. The reported
concentrations were all below the AC Permitted Activity Criteria and the Auckland Background
Concentrations (Volcanic).

PDP concluded that no resource consent was required for the residual soil concentrations at the site.

102 Pakuranga Road, Manukau City, Environmental Site Assessment (ESA) (Stages 1 & 2), Fraser
Thomas Limited (Fraser Thomas) — August 2009.

In their 2009 ESA, Fraser Thomas assessed and investigated any actual or potential site contamination
issues as a result of previous uses of the site at 102 Pakuranga Road.

During their ESA, Fraser Thomas noted that the 2008 tank removal report from PDP had been reviewed
by ARC and that a Certificate of Compliance (CoC) had been issued. However, Fraser Thomas
highlighted that the site had been refurbished in 1989, with works including the demolition and removal
of existing buildings, USTs and fuel pumps. It was understood that a tank removal report was not
prepared for these activities and a site investigation with soil sampling was not conducted. The ESA
indicated that no test pit investigation, soil sampling or groundwater sampling had occurred in the
location of two large historical USTs shown in the 1989 Mobil Demolition Plan. In order for the site
owners to obtain a CoC, Fraser Thomas completed a test pitting programme and installed groundwater
sampling piezometers in the vicinity of the historical USTs. Soil and groundwater samples were collected
to determine heavy metal, TPH and BTEX concentrations and the presence of separate phase
hydrocarbons was checked in the piezometers.

Fraser Thomas presented the following results from their soil and groundwater ESA:
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e Petroleum hydrocarbon concentrations from soil samples collected did not exceed the
Proposed Auckland Regional Plan for Air, Land and Water (PARP: ALW 2008) Tier 1 guidelines

e All Heavy Metal concentrations in soil samples collected met the permitted activity criteria
listed in schedule 10 of the PARP: ALW (2008)

e Groundwater sampling indicated that contamination of groundwater at the site was not
occurring. The groundwater sampling results confirmed that the environmental effect of the
hydrocarbons noted in excavations to the south and east of the forecourt are less than minor
and have not impacted groundwater.

In conclusion, Fraser Thomas determined that based on the evidence presented in both the PDP 2008
tank removal report and their 2009 ESA, the site was deemed to meet permitted activity criteria as
detailed in the PARP: ALW (2008).

5.1.4 Environmental Sampling (AECOM) - 2019

In 2019, following recommendations of the 2012 PSI completed by GHD (section 5.1.2), AECOM
undertook a Gap Analysis in support of the application for resource consents associated with soil
disturbances for the proposed alignment. The Gap Analysis identified areas where further investigation
was required. Between February 2019 and April and August 2019, six boreholes (advanced for
geotechnical purposes) and thirty-three environmental hand augers were completed within the wider
EBA works, of which fourteen soil samples were collected from eight hand augers and one borehole
within EB2 at depths between 0.1 and 1.3 m bgl.

Samples were analysed for the following contaminants:

e Heavy metals

e Total petroleum hydrocarbons (TPH)

e Benzene, Toluene, Ethylbenzene and Xylenes (BTEX)
e Polycyclic aromatic hydrocarbons (PAHs)

The environmental assessment focussed on the collection of soil samples for laboratory analysis from
materials within anticipated areas of soil disturbance. The analytical results from samples collected from
locations within the EB2 package are presented in Table Al in Appendix A. Soil samples were analysed
for contaminants associated with the HAIL activities at or in the vicinity of the EB2 package (listed in
Table 2 below). The investigation locations relevant to the EB2 package are presented in Figure 2 below.

The Data Gap Assessment is included in section 3.0 of the Draft Environmental Assessment in Appendix
F.
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Figure 2: 2018 Environmental Investigation Locations within EB2.

Table 2 - Summary of sample locations from 2018 Environmental Investigation

Samp‘llng Rationale Samp‘llng Rationale

Location Location

EHA103 Area of proposed soil disturbance EHA107 | Area of proposed soil disturbance

EHA104 Area of proposed soil disturbance EHA108 | Area of proposed soil disturbance

EHA105 Pakuranga Panel Beaters EHA118 | Near Former New Zealand Dry
(12 Cortina Place) Cleaners (Pakuranga Plaza)

EHA106 Area of proposed soil disturbance EHA121 | Area of proposed soil disturbance

A summary of the soil analytical results in EB2 is as follows:

e All analytical results were below criteria for NES-CS, Qil Industry Guidelines and Permitted
Activity Criteria

e AllTPH, BTEX and SVOC concentrations were below the laboratory limit of reporting (LOR

e Minor concentrations of PAHs were recorded at EHA106 at a depth of 0.5 m below ground level
(bgl), however concentrations were below all of the relevant benchmarking criteria. All other
samples analysed for PAHs were below the laboratory LOR

e Heavy Metal concentrations from all sample analytical results were below the Auckland
Background Concentrations (non-volcanic), with the exception of a surface sample collected at
EHA107, which was above the Auckland Background Concentrations for lead.
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5.1.5 Asbestos sampling (AECOM) - 2021

During geotechnical works associated with EB2 in October 2021, an AECOM staff member discovered
possible fragments of Asbestos Containing Materials (ACM). The material was collected at a depth of

1 m bgl by a public walkway at the end of Seven Oaks Drive (a residential area in Pakuranga). The
fragments were double bagged and sent to Hill Laboratories for analysis, which confirmed the presence
of ACM. Following the discovery of ACM, AECOM abandoned the geotechnical works in the area of
Seven Oaks Drive. The lab report and photographs of the sample location are included in Appendix E.

5.1.6 1R Dale Crescent, Soil Quality Assessment, EBA, March 2022.

The Soil Quality Assessment was completed as part of a land transfer from Waka Kotahi to Auckland
Council to better understand soil quality at 1R Dale Crescent. The Site is understood to contain fill
material deposited during the construction of the Pakuranga Highway and therefore identified as a
closed landfill site. Works included the advancement of five test pits to 2.0 m bgl from which twelve soil
samples were submitted to Hill laboratories for analysis of the following:

e Two shallow soil samples considered to be representative of shallow fill materials were analysed
for asbestos (using the BRANZ Guidelines for Semi Quantitative Asbestos in Soil analysis
methodology)

e Five soil samples taken from between 0.2 m bgl and 1.8 m bgl were analysed for heavy metals

e Five soil samples were analysed for TPH from between 0.5 m bgl and 2.0 m bgl

e Two soil samples were analysed for SVOCs from between 0.4 m bgl and 0.75 m bgl.

The following field observations were noted during excavation of the test pits:

e Soil primarily comprised of clays, silts and sand

e A metal fragment was observed in TP4 however, no other refuse was discovered during the
remaining excavation

e Soil headspace VOC concentrations in bagged samples ranged between 0.0 ppm and 2.0 ppm

e No visual or olfactory evidence of impact was noted in soil samples collected from the test pits

e No fragments of potentially asbestos containing material (ACM) were noted in any of the fill
material within the test pits

e Groundwater was not encountered during excavation at TP1-TP4. Groundwater was
encountered at 1.6 m bgl at TP5.

Analytical results from the samples collected from TP1-5 are summarised below:

e Analytical results from samples collected from TP1 (at a depth of 1.8 m bgl) returned copper
and chromium concentrations above the Auckland Background Concentrations (non-volcanic),
however results were below criteria for the NES—CS and AC Permitted Activity Criteria

e Samples collected from TP2-5 returned heavy metals concentrations consistent with Auckland
Background Concentrations, with the exception of samples EBA_TP3 0.4 and EBA_TP4_0.0-0.15
returning nickel concentrations above Auckland Background Concentrations

e  Minor hydrocarbons were detected in samples EBA_TP1 2.0 and EBA_TP5_1.5, however
concentrations were below QOil industry Guidelines

e All samples returned results below the NES—CS and AC Permitted Activity Criteria

e Samples collected from TP2 and TP4 returned concentrations of SVOCs below the laboratory
LOR.

A copy of the report is included in full in Appendix H.
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Historical and current aerial photographs were obtained through the AC GeoMaps online portal, the

Retrolens online portal and Google Maps. A review of aerial photographs was undertaken for the period
1939 through to the present day. This allowed for the determination of land use changes and the
identification of any pertinent items that have become apparent since the PSI in December 2012, but

also to allow for the identification of any pertinent land uses that may have been omitted during the
development of previous environmental investigations. The aerial photographs are included in
Appendix B.

The review of aerial photographs highlighted the following key items:

Much of the land is undeveloped farmland in the 1939 aerial photograph, with the exception of
multiple residential dwellings and ancillary farm buildings

Development of Pakuranga Plaza and surrounding commercial/residential buildings occurred
sometime between 1939 and 1968

A building has been constructed at 141 Pakuranga Road between 1939 and 1968, however the
landuse isn’t clear. Google Street View indicates the site was developed into a service station
sometime prior to 2008

There is a building located at or within the vicinity of 3 Kentigern Close in the 1968 aerial
photograph. The 1996 aerial photograph indicates the site was redeveloped sometime between
1988 and 1996. The 2010 aerial photograph indicates that some of the structures seen in the
1996 aerial are still present, however exposed soils in the northwest corner of the site indicate
excavation has occurred in the site and a structure has been removed in the northern portion of
the site. The 2015 aerial photograph indicates the site was redeveloped sometime between
2010 and 2015

Infilling for Highway 10 southwest of Ti Rakau Drive begun between 1968 and 1972, with a
number of residential buildings removed around the Dale Crescent / Paul Place Reserve for the
development. Land has been reclaimed south of Highway 10 on an inlet of the Tamaki River.
Dale Crescent / Paul Place reserve have been filled during the works

A building located at 12 Cortina Place is present in the 1968 aerial photograph

On the 1972 aerial photograph buildings are present at 16 and 16D Cortina Place. The buildings
have been constructed sometime between 1968 and 1972

A large, grassed area visible northwest of Dale Crescent / Paul Place Reserve, in the 1972 aerial
photograph, has been replaced with residential housing in the 1980 aerial photograph

Highway 10 appears to be complete in the 1980 aerial photograph

The building located at 13 Cortina Place is no longer present in the 2017 aerial image. The site is
currently a carpark.

The following details the information received from the AC contamination enquiry in relation to EB2:

There is one closed landfill site within EB2, located at Dale Crescent (1R Dale Crescent,
Pakuranga. The site is detailed as previously being used for cleanfill disposal

A 2008 tank removal report and 2009 ESA pertaining to the former service station located at 3
Kentigern Close

A copy of the AC contamination enquiry is included in Appendix C.
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EB2 Package Summary

Based on the information reviewed, there are eight sites within EB2 where HAIL activities were
identified, and asbestos was confirmed to be present in the Seven Oaks Drive residential area. These
sites are summarised in Table 3 and the potential for contamination to be encountered is detailed in the
following sub-sections. It should be noted sites identified within the William Roberts Road extension
have not been detailed in the following subsections. For further details on those sites, refer to the
William Roberts Road Extension Contaminated Land Technical Report in Appendix D.

Table 3 - Summary of findings within EB2.

Site
. Landuse Activit HAIL Categor
Name/Location y gory Comments
3 Kentigern Close Former service ) . . . . Site investigated. No
. F7 — Service stations including retail or o
/ 102 Pakuranga stations, now a R X L contamination
. commercial refuelling activities
Road commercial complex encountered.
Pakuranga Plaza, . . . . No soil disturbance
& A5 — Dry-cleaning plants including dry-cleaning .
Former New . . planned at or adjacent to
Former dry cleaner premises or the bulk storage of dry-cleaning ) .
Zealand Dry this location.
solvents
Cleaners
Dale Site investigated. No
Crescent/Paul Closed landfill site G3 — Landfill sites contamination
Place Reserve encountered.

No soil disturbance

141 Pakuranga
urang planned at or adjacent to

. . F7 — Service stations including retail or
Service station

Road commercial refuelling activities . .
this location.
No site investigation.
. . F7 — Service stations including retail or Potential for migration of
3 Reeves Road Service station . . . . .
commercial refuelling activities contaminants into area of

soil disturbance within EB2.

Pakuranga Panel

12 Cortina Place* F4 — Motor vehicle workshops

Beaters Addressed in William
. Pakuranga . Roberts Road Extension
16 Cortina Place* g F4 — Motor vehicle workshops .
Automotive Contaminated Land
16D Cortina Pakuranga Auto Technical Report.
« & F4 — Motor vehicle workshops P
Place Transport

*Note: Indicates sites detailed in the William Roberts Road Extension Technical Report
5.4.1 3 Kentigern Close

As detailed in Section 5.1.3 this site is the location of a former service station. Investigations in 2008 and
2009 identified there was no impact to soil or groundwater from contaminants and the site met the
permitted activity criteria under the former PARP: ALW (2008). Therefore, this site is considered
unlikely to be a significant source of contamination during the EB2 works.

5.4.2 Former New Zealand Dry Cleaners

The 2012 PSI*! identified New Zealand Dry Cleaners as a site with HAIL activities within EB2. The New
Zealand Dry Cleaners is no longer present at the site. Planned soil disturbance works for EB2 are
considered to be a sufficient distance from the Former New Zealand Dry Cleaners site and therefore
impact to soil to be disturbed is considered unlikely.

11 GHD Limited, 2012, Phase 1 PSI for the Pakuranga Scheme Assessment of the Auckland Manukau Eastern
Transport Initiative (AMETI) Alignment, dated 7 December 2012.
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5.43 Dale Crescent

The 2000 Landfill Assessment Report identified this site as a closed landfill. The investigation indicated
no refuse was discovered during intrusive activities and the site was recorded as filled with cleanfill
materials. From onsite monitoring, elevated leachate and landfill gas levels were noted, however, bore
logs indicated this may have been caused by naturally occurring organic material beneath the cleanfill.
GHD concluded that any environmental risk from the site is considered to be not significant and should
be excluded from any need for resource consent.

In 2018, AECOM collected soil samples from Dale Crescent (DH102) and analysed for Heavy Metals and
pesticides. All concentrations of Heavy Metals returned results in accordance with Auckland Background
Concentration (non-volcanic range). All concentrations of SVOCs returned results below the laboratory
LOR.

Twelve soil samples were collected from five test pits across Dale Crescent as part of a 2022 Soil Quality
Assessment. Minor concentrations of copper, chromium and nickel were detected in soil samples above
Auckland Background Concentration (non-volcanic), however all samples collected returned results
below the NES — CS, AC Permitted Activity Criteria and the Oil Industry Guidelines.

As per the ESCEA, Dale Crescent is an area of potential cut and fill. From the information reviewed
above, this site is unlikely to be a significant source of contamination.

5.4.4 141 Pakuranga Road

This site was identified in the 2012 PSI as a service station. Planned soil disturbance works for EB2 are
considered to be a sufficient distance from the service station and therefore impact to soil to be
disturbed is considered unlikely.

5.45 3 Reeves Road

GHD identified the service station as a site with HAIL activities in their 2012 PSI. A request to the AC
contaminated land team returned no environmental investigation pertaining to 3 Reeves Road. As soil
and groundwater quality are unknown, a conservative assumption is to consider 3 Reeves Road
reasonably likely for contamination to be present and migrating offsite.

The service station is located directly adjacent to the proposed RRF where piling is proposed. As per
HAIL Category H (described in Section 3.3), the area of soil disturbance associated with piling for the
RRF is directly adjacent and down-gradient from the service station and therefore is considered a ‘piece
of land’ under the NES-CS and consent is required. A proposed piling plan is attached in Appendix G,
which details the proximity of the soil disturbance area to the service station.

Section 3.2.1 indicates approximately 250 m? of soil disturbance will be required for the piling works
adjacent to 3 Reeves Road (within the Reeves Road carriageway). Therefore, this portion of the works
will exceed the permitted activity criteria for soil disturbance volume as allowed under the Regulation
8(3) of the NES-CS (25 m? per 500 m? of soil disturbance and 5 m? per 500 m? of removal). Due to limited
access under the carriageway (meaning adequate sampling cannot be undertaken until intrusive work
begins), the controlled activity standards under the NES — CS cannot be met. Therefore, discretionary
activity status should be sought for works in this area and any potential effects to human health
managed through a CLMP.
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Soil disturbance volumes for the piling works adjacent to 3 Reeves Road does not comply with the
permitted activity criteria of Chapter E30 of the AUP(OP), as volumes will exceed 200m3. However, to
comply with the controlled activity criteria under section E30.6.2.1, a detailed site investigation must be
prepared and submitted to AC for consideration. As there is limited access under the carriageway
(meaning adequate sampling cannot be undertaken until intrusive work begins), discretionary land use
consent is required, with any environmental effects managed through a CLMP.
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6 Existing Environment — Eastern Busway 3 Residential

Chapter Summary

*  Based on the information reviewed, there were three sites identified within EB3 where HAIL
activities were identified.

To assess the features and values potentially impacted by the proposal a review of previous
environmental investigations in EB3R has been undertaken. The following reports detailed below are
included in full in Appendix A.

The AC contamination enquiry (Section 6.3) revealed that 11 Cortina Place was a former service station.
Multiple environmental investigations have occurred at 11 Cortina Place, which are summarised in the
William Roberts Road Extension Contaminated Land Technical Report included in Appendix D.

6.1.1 Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD),
dated June 2000.

The 2000 Landfill Assessment Report reviewed the closed landfills throughout the Manukau City region
to ensure the necessary resource consents were in place. The further information pertaining to the
report background can be found above in section 5.1.

From the sites evaluated in the report, the following two sites were identified as a former landfill site
within EB3R:

e TiRakau Park, and
e Riverhills Park.

The report detailed the following in relation to the sites:

e There was no record of any landfills having a specifically engineered clay cap, liner or base.
Anecdotal evidence suggests that the landfills were established on top of existing ground, which
was confirmed during the drilling of the groundwater bores

o All landfills were generally underlain to a variable depth and with variable quality of silt or clay
type medium of unknown permeability

e None of the landfills within EB2 had a leachate collection system installed during infilling.

Ti Rakau Park

e The fill type at Ti Rakau Park was listed as cleanfill*2

e Seven bores were advanced at Ti Rakau Park. During the bore installation soils materials
consisted of silt and clay between 0.5 and 2.5m

e No abnormal landfill gas readings were recorded during the advancement of boreholes in Ti
Rakau Park

e No refuse or organic matter was encountered during drilling in Ti Rakau Park.

Riverhills Park

12 Table 8, Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD), dated June
2000.
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e Thessite is located adjacent to a tributary of the Tamaki River

e Three bores were advanced at Riverhills Park. The bore logs indicate that soil materials
generally consist of sand, silt and clay to a depth of 1.5 m bgl

e Groundwater was discovered in one of the three bores at a depth of 2 m bgl

e No refuse or abnormal gas readings were encountered during drilling

e Table 7 of the report noted there was considerable herbicide spraying along the edge to the
estuary, which may have posed an ecological risk

e Riverhills Park was given an LRF of 0.78, well below the MAV of 5. This indicates it wasn’t a site
of interest and did not require a resource consent.

6.1.2 Phase 1 PSI for the Pakuranga Scheme Assessment of the Auckland Manukau Eastern
Transport Initiative (AMETI) Alignment, prepared by GHD Limited (GHD), dated 7 December
2012.

GHD presented the following key findings and conclusions relevant to EB3R:

e  Asite contamination enquiry was completed seeking records from AC which identified pollution
incidents, no records of discharge consents, and no borehole installation records

e A walkover identified no sensitive receptors in close proximity to the EBA packages

e Adischarge consent was identified at 11 Cortina Place, which was the result of the removal of a
Underground Petroleum Storage System (UPSS) in May 2010. The report identified 11 Cortina
Place as a former service station which had HAIL activities previously occurring on site.

6.1.3 Previous Investigations at 11 Cortina Place

As noted in the William Roberts Road Technical Report (attached in Appendix D) the site is a former
service station. A 2010 UPSS decommissioning report indicated that following the removal of the fuel
storage tanks on site, soil samples collected from within the site returned concentrations of
hydrocarbons exceeding the Oil Industry Guidelines Tier 1 Acceptance criteria for industrial/commercial
land use. Following remedial excavation in 2016, the soil validation report (2016) indicated the remedial
objective was achieved within the site and that soil conditions meet the adopted industrial/commercial
land use criteria.

The conceptual site model (2015) indicated hydrocarbon impacts were present along the Ti Rakau Drive
frontage, associated with the former stormwater interceptor and ancillary connections. It was initially
thought the stormwater interceptor would effectively act as ‘cut-off’ for migration of hydrocarbon
down the natural groundwater hydraulic gradient. Following completion of the remedial works, the
residual hydrocarbon impacts within the carriageway (Ti Rakau Drive) were recommended to be
managed through a contaminated land management plan.

6.1.4 Environmental Sampling (AECOM) - 2019

In 2019 following recommendations of the 2012 PSI completed by GHD (section 5.1.2), AECOM
undertook a Gap Analysis in support of the application for resource consents associated with soil
disturbances for the proposed alignment. The Gap Analysis identified areas where further investigation
was required. Between April and February 2019, six boreholes (advanced for geotechnical purposes)
and thirty-three environmental hand augers were completed within the wider EBA works; of which
twenty-six soil samples were collected from eighteen hand augers and two boreholes within EB3R at
depths between 0.1 and 2.0 m bgl. Samples were analysed for the following contaminants:

e Heavy metals
e TPH
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e BTEX

e PAHs

e Semi Volatile Organic Compounds (SVOCs; includes pesticides and herbicides)
e Volatile Organic Compounds (VOCs)

e Asbestos.

The environmental assessment focused on the collection of soil samples for laboratory analysis from
materials within anticipated areas of soil disturbance and Riverhills Park. The analytical results from
samples collected from locations within EB3R are presented in Table A2 in Appendix A. The
investigation locations relevant to EB3R are presented in Figure 3 below.

Legend
0 Hand Auger Location

‘ Borehole Location
. William Roberts Road

|
D essr
D essc

Figure 3 - 2019 Environmental Investigation Locations within EB3R, and HAIL sites in or adjacent to EB3R

A summary of the analytical results are as follows:

EB3R

e All analytical results were below all environmental guideline criteria

e Al TPH, PAH and SVOC concentrations were below the laboratory LOR

e No asbestos was detected in samples analysed

e Heavy Metal concentrations from all samples analysed were below the Auckland Background
Concentrations.

Riverhills Park

e All analytical results were below all environmental guideline criteria
e AllTPH, PAH and SVOC concentrations were below the laboratory LOR, with the exception of
minor detections of hydrocarbons at HA9, but still well below the relevant criteria
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e No asbestos was detected in samples analysed
e Heavy Metal concentrations from all samples analysed were below the Auckland Background
Concentrations (non-volcanic).

Historical and current aerial photographs were obtained through the AC GeoMaps online portal, the
Retrolens online portal and Google Maps. A review of aerial photographs was undertaken for the period
1939 through to the present day for EB3R. This allowed for the determination of landuse changes and
the identification of any pertinent items that have become apparent since the PSI in December 2012 but
also to allow for the identification of any pertinent land uses that may have been omitted during the
development of previous environmental investigations. The aerial photographs are included in
Appendix B.

The review of aerial photographs highlighted the following key items:

e Much of the land is undeveloped farmland in the 1939 aerial photograph, with the exception of
multiple residential dwellings and ancillary farm buildings

e TiRakau Drive is yet to be constructed in the 1939 aerial photograph

e Ti Rakau Park appears to have been developed into a sports field from either unused land or
farm pastures sometime before the 1968 aerial photograph. Sports field outlines are visible in
the 1972 aerial photograph

e Either side of Ti Rakau Drive has been developed with residential properties in the 1968 aerial
photograph. Ti Rakau Bridge has not been constructed, with Ti Rakau Drive ending
approximately 25 m west of the Tamaki River

e Riverhills Park has not yet been developed, in its place there is an excavated area in the 1968
aerial photograph

e Housing has been further developed in the 1972 aerial photograph. Residential properties have
been constructed south of Ti Rakau Drive at the eastern end

e The Ti Rakau Drive is yet to connect Pakuranga with Botany in the 1972 aerial photograph;
however, the construction of the Ti Rakau Bridge appears to be underway, with what appears to
be structural piles visible

e Riverhills Park appears to have been partially backfilled in the 1972 aerial photograph

e Inthe 1980 aerial photograph, Ti Rakau Bridge has been constructed, connecting Pakuranga
with Botany. Riverhills Park has been backfilled, levelled and appears to have been converted
into a sportsground

e Inthe 1996 aerial photograph, Freemantle Place has been constructed just south of Ti Rakau
Drive, near Ti Rakau Bridge

e Thessite at 11 Cortina Place has been developed between 1980 and 1996, into what appears to
be the former service station. The site at 11 Cortina Place is vacant in the 2015-2016 aerial
photograph. Google Earth confirms the site was cleared in 2012. The site began redevelopment
in 2017 and is now occupied by the ‘Pakuranga Medical Centre’ which comprises of a two-
storey building and associated carpark

The following details the information received from the AC contamination enquiry pertaining to
identified HAIL sites within EB3R:
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e There are two closed landfill sites within EB3R located at Riverhills Park (168R Gossamer Drive,
Pakuranga Heights) and Ti Rakau Park (27R William Roberts Road, Pakuranga)

e A consent for the discharge of contaminants at 11 Cortina Place for a former service station. The
consent relates to closure of the site and discharge to land and water from remediation of
contaminated land and is dated March 2016

A copy of the AC contamination enquiry report is included in Appendix C. The previous investigations of
these sites that have been undertaken are described above.

Based on the information reviewed, there were three sites identified within EB2 where HAIL activities
were identified. These sites are noted in Figure 3 summarised in Table 4 - Summary of findings within
EB3RTable 4 and the potential for contamination to be encountered is detailed in the following sub
sections. It should be noted sites identified within the William Roberts Road extension have not been
detailed in the following subsections. For further details on those sites, refer to the William Roberts
Road Extension Contaminated Land Technical Report in Appendix D.

Table 4 - Summary of findings within EB3R

LS Landuse Activity HAIL Category Comments

Name/Location

Site investigated. No

Riverhills Park Closed landfill site G3 — Landfill sites contamination
encountered.
No soil disturbance

Ti Rakau Park Closed landfill site G3 - Landfill sites planned at or adjacent to
this location.

The site has been
addressed in the William
Roberts Road Extension

11 Cortina Place / | Former service . . . . . Contaminated and

64B Ti Rakau station, Pakuranga F7- Serw'ce stat|or?s mdu,dl,n,g retail or Technical Report, however
Drive* Medical Centre commercial refuelling activities residual hydrocarbon
impacts potentially remain
in the carriageway adjacent
to the site (Ti Rakau Drive).

*Note: Indicates sites detailed in the William Roberts Road Extension Technical Report

6.4.1 Riverhills Park

Based on the AC contamination enquiry for EB3R, Riverhills Park was identified as a closed landfill where
HAIL activities may have occurred. The site is located adjacent to proposed works which run through
the southern edge of the park. The 2000 Landfill Assessment Report detailed that the site had
previously been filled with cleanfill. This was confirmed during drilling when no refuse or abnormal
landfill gases were noted.

The 2000 Landfill Assessment Report noted considerable herbicide spraying along the eastern edge of
the park. Further sampling by AECOM in 2018 and 2019 at Riverhills Park returned herbicide
concentrations below the laboratory LOR for all samples collected. Minor detections of hydrocarbons
were noted at HA9: however, results were below the Qil Industry Guidelines.

Based on the information reviewed in the 2000 Landfill Assessment Report and analytical results from
samples collected from Riverhills Park in 2018, it is unlikely to be a significant source of contamination.
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6.4.2 Ti Rakau Park

As detailed in the SSESCP, there will be no significant excavation activities occurring within Ti Rakau Park
as part of the EB3R package, therefore the site will not be evaluated as part of this assessment.

For further information on Ti Rakau park refer to the William Roberts Technical Report included in full in
Appendix D.

6.4.3 11 Cortina Place

This site was identified as a former service station in the 2012 PSI. Previous environmental
investigations indicate that potential residual hydrocarbon impacts remain within the carriageway (Ti
Rakau Drive) adjacent to the site. As part of works within the proposed alignment, approximately 1,400
m?3 of soil disturbance within an area of 3,400 m?is required in the carriageway adjacent to the former
service station. Due to the potential for encountering residual hydrocarbon impacted soils within the
carriageway (Ti Rakau Drive) and adopting a conservative approach, the NES — CS and AUP(OP) Chapter
E30 will apply to the carriageway adjacent to 11 Cortina Place. The current estimated soil disturbance
volume indicates the works in the carriageway (Ti Rakau Drive) adjacent to the site will not meet the
permitted activity criteria of both the NES — CS (25 m? per 500 m? of soil disturbance and 5 m® per 500
m? of removal) and AUP(OP) Chapter E30 (200m3). As there is limited access under the carriageway
(meaning adequate sampling cannot be undertaken until site establishment), the controlled activity
criteria under both the NES — CS and the AUP(OP) cannot be met. Therefore, discretionary consent
should be sought for works in this area, with any potential effects to human health and the
environment encountered to be managed through a CLMP.
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7 Assessment of Contaminated Land Effects

Chapter Summary

Based on the findings within this assessment, the following two sites were identified within EB2 and EB3R
with potential effects during construction:
* The land and carriageway adjacent to 3 Reeves Road
*  The carriageway adjacent to 11 Cortina Place
The potential effects from the site includes:
*  Exposure to contaminated soil and/or groundwater to construction workers (direct contact,
ingestion or inhalation)
* Discharge of soil contaminants to land or air during construction
All remaining HAIL sites identified in Sections 5 and 6 will not trigger consent requirements because:
* The site is not located within or adjacent to any area of significant excavation
*  The site has been evaluated and contamination is unlikely to be present.

Based on the findings within Sections 5 and 6 of this assessment, the potential effects of construction
within EB2 and EB3R are presented in Table 4 below.

Table 4 - Assessment of Effects within EB2 and EB3R.

Site Name Landuse Activity Potential Effects

Land and - Exposure to contaminated soil and/or groundwater to
- . . . construction workers (direct contact, ingestion or inhalation)
carriageway adjacent | Service Station . . . . .
- Discharge of soil contaminant to land or air during
to 3 Reeves Road >
construction
) - Exposure to contaminated soil and/or groundwater to
The carriageway . . . . . .
. . . construction workers (direct contact, ingestion or inhalation)
adjacent to 11 Service Station . . . . .
. - Discharge of soil contaminant to land or air during
Cortina Place >
construction.

All remaining HAIL sites identified in Sections 5 and 6 will not trigger the need for consent due to the

following:

e The site is not located within or adjacent to any area of significant excavation
e The site has been evaluated and contamination is unlikely to be present.
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8 Mitigation

Chapter Summary

* A CLMP will be provided as part of this assessment in order to manage potential contamination
within EB2 and EB3R and provide guidance for the impact to works, health of the public and
surrounding environment.

*  Hazardous building materials have been encountered during investigations within EB2 and may
be present during works within EB2 and EB3. If further unexpected discoveries are encountered
the CLMP should be consulted for guidance during works.

As part of the proposed works within EB2 and EB3R, numerous residential buildings are planned for
deconstruction/demolition. Owing to the ages of the housing stock in the vicinity of EB2 and EB3R, it is
possible that some buildings may contain hazardous building material like asbestos or lead based paint.
Such contaminants have the potential to generate localised effects when soil disturbance occurs. As
highlighted in Section 5.1.5, asbestos was discovered within Seven Oaks Drive during geotechnical
works. During removal of structures within the proposed alignment, the CLMP should be consulted for
guidance.

It is more likely than not that during the course of the works, unexpected discoveries of impact in soils
will be encountered. This could include hazardous building materials from demolition work/fly tipping,
visual observations of staining or the presence of odours etc. The effects from unexpected discoveries
can be appropriately mitigated via the measures detailed in the CLMP.

Based on the information reviewed as part of this technical report, there is the potential for
contaminated soils and groundwater or hazardous building materials to be encountered during the
construction of EB2 and EB3R, which may have the potential to impact the health of workers, the health
of the public and surrounding environment. However, it is considered that any effects can be
appropriately managed via the CLMP used in conjunction with the Construction Environmental
Management Plan (CEMP) and the ESCEA.

The CLMP has been prepared by a SQEP and will require updating as the Project progresses, as further
information becomes available and includes:

e Summary of information and overview of the proposed alignment construction methodology

e Summary of any soil sampling works undertaken

e Roles and responsibilities and contact details for the parties involved in the land disturbance
activities, including the SQEP

e Identify potential and known hazards arising from contamination (if present)

e |dentify specific management procedures developed for construction earthworks including:

On Site soil management practices
Off Site soil transport and disposal
Erosion and sediment control
Management of dust and odour

O O O O
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e Contingency measures in the event of accidental/unexpected discovery (asbestos, unknown fill,
odours, staining etc.)

e Post development controls (if required).

The contractor will need to manage its health and safety obligations with respect to risks relating to
contaminated land. Measures to protect the health of workers, the public and the surrounding

environment will need to be incorporated into any health and safety plan that relates to work on sites
where potential or known hazards have been identified in the AEE.
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9 Recommendations and Conclusions
Hazardous Building Materials

As highlighted above in Section 8.1 and 8.2, hazardous materials such as asbestos and leaded paints
may be encountered during structure removal and soil excavation activities. Unexpected discoveries of
hazardous materials during site works will be managed through a CLMP and a SQEP should be
consulted.

EB2

As part of previous investigations, 3 Reeves Road has been identified as a service station with current
HAIL activities occurring on site and no environmental investigations detailing the state of groundwater
and soil at present exist for the site. As a conservative assumption it is reasonably likely for
contamination to exist on 3 Reeves Road and migrating via groundwater to adjacent land. Therefore,
consent will be required for the carriageway adjacent to 3 Reeves Road. The ESCEA indicated that
approximately 250 m? of soil disturbance is required in land directly adjacent to the site for piling
activities associated with the Reeves Road Flyover. Soil disturbance will likely exceed the permitted
activity standards for the NES — CS and AUP(OP) Chapter E30, therefore discretionary consent is being
sought for excavation activities occurring at this site. Any potential effects should be managed by the
CLMP.

All remaining sites within EB2 identified as part of this assessment comply with AUP(OP) permitted
activity rules outlined in Section E30 and the NES-CS.

EB3R

Based on the information review as part of this assessment, Riverhills Park is unlikely to be a significant
source of contamination, and therefore the NES — CS and AUP(OP) Chapter E30 do not apply. The
SSESCP identified that no soil disturbance is required within Ti Rakau Park as part of the proposed
alignment, therefore consideration for this site as part of this assessment is not required.

Residual hydrocarbons are reasonably likely to be found within the carriageway adjacent to the former
service station at 11 Cortina Place. As soil disturbance volumes are unlikely to meet permitted activity
criteria for both the NES — CS and the AUP(OP) Chapter E30, consent is sought for a discretionary
activity for works. Any potential effects should be managed by the CLMP.

Eastern Busway 2/3R | Contaminated Land Effects Assessment 36



@ Eastern Busway

Appendix A: Previous Environmental Investigations
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Background

Auckland Regional Council (ARC) has undertaken a review of the sanitary
landfill operations throughout the region to ensure that all the necessary
resource consents are in place. As part of this and with the assistance of
territorial local authorities (TLA) throughout the region, closed landfills have
also been evaluated. In this context Manukau City Council (MCC) produced an
inventory of the historical landfill sites for its area.

Historical records revealed that 39 closed landfill sites existed within MCC
owned property. Each site was evaluated to determine the potential for adverse
environmental effects. A priority list of sites requiring further evaluation was
generated for the MCC area.

In 1994 MCC began ‘a programme of investigations to identify discharges of
leachate and landfill gas from the old landfill sites that may be having an
adverse effect on the environment, and where necessary and practicable to
carry out remedial site works. In this regard, Manukau City is committed to
finding longer term solutions to the closed landfills, and as far as possible
eliminate associated risks to the general public in relation to health & safety
and risks to the environment.

The programme includes carrying out assessments for each of the closed
landfill sites; to elucidate which of the sites may require resource consents
from the ARC. In the above context, and based on the agreed assessment
criteria given below, this report has been prepared to identify Old Landfills that
may require resource consents.

Assessment Criteria

In this report assessments of the Old Landfills have been carried out, based on
agreed criteria between Manukau City Council and Auckland Regional
Council. The key criteria are: *

Age of the landfill

Type of fill

Leachate discharge

Proximity to water courses
Hydraulics, water levels & rainfall
e Leachate toxicity risk factor

It was also agreed that assessments to evaluate the need for resource consents
for the Old Landfills should be weighted towards assessment of environmental
effects. This includes the assumption that the Landfill sites are public open
spaces.
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In meeting the above objectives, the following key issues were also considered
to be part of the assessment process:

Health and Safety of the General Public

Structural Integrity

Ecological Impacts

Water Quality

Sediment & Erosion Control

Air Quality

The issue of land use and management were considered to be separate from the
resource consent application process and as a consequence have not been
included within this report.

3. Landfill Locations

The old landfill sites are located on MCC owned properties (with the exception
of Miro Road site, which is owned by Te Puea Marae) and their names and
road locations are listed below in Table 1. A map of each site is given in
Appendix A of this document.

Table 1: Landfill Names and General Locations

No. Landttl bite Road Location & Suburb
Name
1 Hills Rd Hills Rd, Mayfield Park, Otara
¢ Whitford Bridge | Whitford Road, Whitford Bridge Reserve, Whitford
3 Pah Rd Papatoetoe Cemetery, Papatoetoe
4 Ngati Otara Park | Alexander Crescent, Ngati Otara Park, Otara
5 Riverina Ave Riverina Ave, Pakuranga
6 Riverhills Park | Cnr Ti Rakau Dr and Gossamer Drive, Pakuranga
7 Leabank Park Claymore Street, Manurewa
8 Miro Rd Cnr Miro Road and Mahunga Road, Mangere Bridge
9 Dale Crescent Dale Crescent, Pakuranga
10 Kingfisher Pl. Kingfisher Place, Mangere
11 Coxhead Rd Cnr Coxhead Road and Kohiwi Road, Manurewa
12 Oruarangi Rd Oruarangi Road, Thumatao
13 Gt. South Rd Great South Road, South Bank, Otahuhu
14 Robert Allan Rd | Robert Allan Way, Pakuranga
15 Roscommon Rd | Cnr Roscommon & McGlaughlin Roads, Puhinui
16 Tiraumea Tiraumea Ave, Pakuranga
Reserve
17 Old Quarry Rd Cnr Walmsely and Coronation Roads, Mangere
18 Udys Rd Cnr Udys and Reeves Roads, Pakuranga
19 Norana Rd Norana Ave, Favona
20 Ennis Ave Ennis Ave, Pakuranga
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21 Kiwi Esplanade | Kiwi Esplanade, Mangere Bridge
22 Riverhills Between Gossamer Dr & La Trobe St, Pakuranga
School
23 Millen Ave Millen Ave, Pakuranga
24 Ti Rakau Park Between Cortina Place & Ti Rakau Dr, Pakuranga
25 Harania Ave Harania Ave, Favona
26 Botany Rd Cnr Botany and Andrew Roads, Pakuranga
2 Tanners Rd Tanners Road, Mangere
28 Clifton Rd Clifton Road, Beachlands
29 Bairds Rd Bairds Road, Otara
30 Riverlea Rd Tamaki Bay Drive, Pakuranga
31 Harania Inlet John Fletcher Drive, Favona
32 Beach Rd Beach Road, Favona
33 Bells Rd Bells Road, Pakuranga
34 Elm Park Gossamer Dr, Pakuranga
35 Hilltop Rd Cnr Hilltop and Redoubt Roads, Manukau Heights
36 Allenby Rd Cnr Allenby and Great South Roads, Papatoetoe
37 Manukau Yacht | Kiwi Esplanade, Mangere Bridge
Club
38 Mangemangeroa | Whitford Road, Whitford
Bridge
39 Omana Park Omana Road, Papatoetoe
4. History

The history of waste disposal in Manukau City, goes back to the period when
the landfills were managed by former Manukau County Councils. Some of the
former local authorities, which make up the present Manukau City Council,
such as the Papatoetoe Borough Council, operated their own landfills.
Papatoetoe Borough Council operated the Kohuora Crater landfill, but not for
an extensive period of time. The Kohuora Crater landfill has been investigated
and remediated separately.

Some sites have been considered and listed in previous reports but have since
been found to be outside the scope of this investigation as they are in private
ownership. These are Allens Rd, Point View Drive, Ruaiti Rd and Lukes
Bridge.

The information available on the history of some sites is unclear. Further
monitoring has been carried out on these sites to ascertain the extent of
contamination and their effects on the environment. Furthermore, there are
some sites, which have no recorded history of contaminated material or
domestic refuse being dumped at them.

The relevant histories of individual sites are given with other respective
information in Appendix E of this document.
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5.1

Methodology

Preliminary Investigations & Screening

The investigations and monitoring carried out for this project were generally
undertaken along the ANZECC (Australia and New Zealand Environment and
Conservation Council) guidelines for contaminated sites. The methodology
allowed for general screening investigations on all landfill sites, leading to
more targeted and detailed investigations on those sites that required further
work.

The order of investigations had been adjusted in some instances to suit
resources, local conditions and assess potential environmental risks associated
with individual landfills. For example, initial sampling was undertaken in
waterways adjacent to many of the landfills. However this was largely
discontinued after results showed that there were low concentrations of
contaminants in these waterways.

As part of the preliminary investigations and screening process, the methodology
also included Leachate Strength Assessment as described in the ESR report “The
Assessment of Ground and Surface Water Contamination at Former Landfills,
Manukau City” on the Manukau landfills (July 1996). Details of the ESR report
has already been described in previous MCC reports to the ARC. Nevertheless,
the monitoring data for bore (B) and surface (S) water samples are given for
reference in Appendix B.

In brief, the leachate strength is based on the average concentration of a set of key
indicators relative to their concentrations in a typical landfill leachate. The set of
indicators chosen consists of iron, manganese, zinc and ammonia. The other
analytes consistently measured throughout the monitoring process have been
cadmium, chromium, lead and zinc.

For each landfill site the most representative sampling locations were selected by
considering the nature of the sampling location, the concentrations at that location
and the consistency of results. Results from tidal pools, estuaries and streams
were found to be too diluted and variable. For this reason, the decision was made
to consider only springs directly out of the landfill and groundwater bores, to
evaluate the leachate strength.

For each landfill site, the concentrations of each of the key indicators were
averaged between the sampling locations at that site and over samples taken at
different times at any one sampling location. The result is a representative
average concentration of each of the key indicators at that site.

These average values were then divided by the concentration of those analytes in
a typical landfill leachate. This gives for the site, the relative strength of each of
the indicators.

These percentages for the individual indicators were then averaged to arrive at an
overall percentage. This overall percentage gives an indication of the strength of
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the leachate from the site relative to the strength of leachate from an operafing
landfill.

The reason that the strength of the individual indicators are considered separately
is that it allows easier identification of possible outlier results and other possible
4 anomalies in the results.

Table 2 below illustrates the methodology for deriving the Average Leachate
Strength Values for individual Landfill bore (B) and surface (S) water samples.

Using the concentration of indicators in an operating landfill does not necessarily
give a good indication of the potential for effects. The potential for adverse
effects of each of the individual indicators may vary considerably. It is recognised
that the above methodology does not take into account, the varying potential for
effects from each of the individual indicators.

Table 2: Examples of Leachate Strength Assessment

Oruarangi 1 B 10.84 6.69 0.24 0 4.44

Oruarangi 1 B 7:53 0 0.08 0.1 2.57 3.51
Coxhead Rd B 33.13 4.46 4.65 1.4 10.91

Coxhead Rd B 26.2 0 3.38 1.24 10.28 10.59
Elm Park 1 S 1.3 3.5 0.08 0.06 1.24

Elm Park 1 S 231.93 0.51 0 0.93 71.79 15.91
Gt Sth 3 B 30.12 0 0.18 0.15 10.15

Gt Sth 4 B 11.14 0 1.03 5.11 5.76 7.96
Coronation Rd 3 S 12.65 7.64 0.28 0.2 5.19

Coronation Rd 4 S 8.13 5.73 0.01 0.29 3.54

Coronation Rd 3 S 10.54 7.01 0.14 0.16 4.46

Coronation Rd 4 S 9.04 5.1 0.01 0.27 3.6

Old Quarry 3 S 13.86 5.1 0.12 0.12 4.8

Old Quarry 3 S 0.63 2.23 0.06 0.04 0.74

Old Quarry 7 B 15.96 0 A 1.83 0.02 5.94

Old Quarry 3 S 25 0 0.06 0.1 8.39 4.58
Harania 4- S 0.54 0.48 0.2 0.02 0.31

Harania 2 B 0.11 0.25 0.1 0.03 0.12

Harania 3 B 1.45 8.28 0.06 1.58 2.84

Harania 5 B 1.99 0.57 0.07 0 0.66

Harania 2 S 0.25 1.27 0.17 0.36 0.51

Harania 2 B 3.92 0 0.05 0.11 1.36

Harania 3 B 37.65 0 0.15 1.22 13.01

Harania 5 B 6.93 0 0.21 0.05 2.4 2.39
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The method assumes that the potential for effects for each of the indicators is
equal at the concentrations in the typical landfill and varies exactly in proportion
to the concentration of the indicator in the typical landfill. This is known not to
be the case. For example, iron does not have a significant adverse effect on the
environment relative to its concentration.

Nevertheless, the leachate strength values are useful as one of the screening
tools for determining which of the old landfills could be considered as not
likely to have any significant adverse effect on the environment, public health
and safety.

In general, the methodology for assessing the old landfills also included, site
descriptions, which take into account the physical setting and history of
development, landfill operations and closures. Wherever possible, attempts
have been made to measure the discharges of the landfills to streams adjacent
or passing through the sites, by sampling at monitoring points immediately
upstream and downstream of the sites, and at springs that migrate from the best
known location of the filled areas.

Some of the old landfills, which have no recorded history of contaminated
material or domestic refuse being dumped at them (i.e. have primarily clean-
fill), were considered to pose no significant risk to the environment. Hence, no
leachate monitoring was considered to be necessary for these sites.

The preliminary prioritisation was based on data such as the landfill size, age,
the type of fill and the sensitivity of the surrounding environment. Detailed
information on individual landfills is given in Appendix E of this report. The
methodology for evaluation included other key factors such as:

e landfill capping & ground cover

e landfill stability

e public health & safety issues

e Jlandfill status - closed or operational

e landfill maintenance

e proximity to water courses

e landfill gas

e landfill odour levels

Table 3 below provides a list of landfills, which are considered to be of no
significant risk to the environment or to public health and safety. This was
established at an early stage of the investigations and hence as a consequence
no detailed monitoring was carried out for these landfills.
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Table 3: Landfills considered not to be of significant risk to the
environment after preliminary assessments

No. | Landfill Site Name Road Location & Suburb
15 Roscommon Rd Cnr Roscommon & McGlaughlin Roads, Puhinui
16 Tiraumea Reserve Tiraumea Ave, Pakuranga
18 Udys Rd Cnr Udys and Reeves Roads, Pakuranga
19 Norana Rd Norana Ave, Favona
23 Millen Ave Millen Ave, Pakuranga
25 Harania Ave Harania Ave, Favona
26 | Botany Rd : Cnr Botany and Andrew Roads, Pakuranga
27 Tanners Rd Tanners Road, Mangere
28 Clifton Rd Clifton Road, Beachlands
29 Bairds Rd - Bairds Road, Otara
30 | Riverlea Rd Tamaki Bay drive, Pakuranga
31 Harania Inlet John Fletcher Drive, Favona
32 Beach Rd Beach Road, Favona
33 Bells Rd Bells Road, Pakuranga
34 Elm Park Gossamer Dr, Pakuranga
35 Hilltop Rd Cnr Hilltop and Redoubt Roads, Manukau Heights
36 Allenby Rd Cnr Allenby and Great South Roads, Papatoetoe
37 Manukau Yacht Club Kiwi Esplanade, Mangere Bridge
38 Mangemangeroa Whitford Road, Whitford
Bridge
39 Omana Park Omana Road, Papatoetoe

Following this initial prioritisation exercise undertaken in July 1995, boreholes
were drilled on the higher priority landfill sites and groundwater quality
assessments undertaken. Where relevant, surface water quality assessments
were also carried out.

For these landfills the leachate monitoring was carried out to ascertain the
levels of contaminants and their potential adverse impact on the environment.
Table 4 below provides list of landfills where boreholes were drilled.
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Table 4: Landfills where more detailed investigations were carried out
including leachate monitoring

No. | Landfill Site Name Road Location & Suburb

1 Hills Rd Hills Rd, Mayfield Park, Otara

2 Whitford Bridge Whitford Road, Whitford Bridge Reserve, Whitford
3 Pah Rd Papatoetoe Cemetery, Papatoetoe

4 Ngati Otara Park Alexander Crescent, Ngati Otara Park, Otara

5 Riverina Ave Riverina Ave, Pakuranga

6 Riverhills Park Cnr Ti Rakau Dr and Gossamer Drive, Pakuranga

7 Leabank Park | Claymore Street, Manurewa

8 Miro Rd Cnr Miro Road and Mahunga Road, Mangere Bridge
9 Dale Crescent Dale Crescent, Pakuranga

10 Kingfisher PI. Kingfisher Place, Mangere

11 Coxhead Rd Cnr Coxhead Road and Kohiwi Road, Manurewa
12 Oruarangi Rd Oruarangi Road, Thumatao

13 Gt. South Rd Great South Road, South Bank, Otahuhu

14 | Robert Allan Rd Robert Allan Way, Pakuranga

17 Old Quarry Rd Cnr Walmsely and Coronation Roads, Mangere

20 Ennis Ave Ennis Ave, Pakuranga

21 Kiwi Esplanade Kiwi Esplanade, Mangere Bridge

22 Riverhills School Between Gossamer Dr & La Trobe St, Pakuranga
24 Ti Rakau Park Between Cortina Place & Ti Rakau Dr, Pakuranga

5.2 Standards & Guidelines

To assess the relative risks to the environment from landfill discharges, the
leachate and water quality data obtained, are expressed as a ratio of the relevant
standard or guideline.

Some of the contaminant guideline values used are those from the U.S.
Environmental Protection Agency for the Toxic Characteristic Leaching
Procedure (TCLP) Tests. Other guideline values, which are not given for the
TCLP Test, are from the Australia and New Zealand Environment and
Conservation Council (ANZECC) Guidelines for Fresh & Marine Water
Quality. These ANZECC standards / guidelines have been developed as part of
the national water quality management strategy for New Zealand and Australia.
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5.3

Hence the standards / guidelines are considered to be relevant for use in the
assessment of relative risks to the environment from discharges of the leachate.

Leachate Risk Factor (LRF)

To assess the level of risk to the environment from contaminants in landfill
leachates, the basic principles used is similar to that used in the assessment of
contaminants in drinking water for monitoring & grading of water quality. The
methodology is simple and yet effective in comparing the level of contaminant
in the leachate to the respective environmental standard or guideline.

For example, the drinking water standard (Drinking Water Standard of New
Zealand 1995) for Boron is 0.3 mg /L. If the levels of Boron in drinking water
supply is below 50% of the guideline value (i.e. less than 0.15 mg/ L), then the
risk of contamination is considered to be not significant and no regular
monitoring is required for Boron.

On the other hand, if the level of Boron is measured at levels between 0.15 and
0.3 mg / L, then even though the contaminant level is below the guideline, the
potential risk of contamination is considered to be significant and the
monitoring must be carried out on a regular basis.

Of course if the contaminant level is above the guideline value then the water
supply is in non-compliance and the risk to consumers from the contaminant is
considered to be significant.

Similarly, as an example, the TCLP regulatory threshold level for Cadmium in
landfill leachate is 1.0 mg / L. Hence concentration of Cadmium in the leachate
at levels above 1.0 mg / L, would be considered to be of significant risk to the
receiving environment. This would require regulatory consent for discharge of
the leachate into the environment under specific conditions.

On the other hand, if the level of Cadmium is measured at levels between 0.5
and 1.0 mg / L, then even though the contaminant level is below the guideline,
the potential risk of contamination is considered to be significant and the
monitoring must be carried out on a regular basis. In such cases, a regulatory
consent for discharge of the leachate into the environment may be required
depending on other factors such as the sensitivity of the receiving waters and
toxicity characteristics of the contaminant.

However, if the level of Cadmium in the leachate is below 50% of the
guideline value (i.e. less than 0.5 mg / L), then the risk of any actual or
potential adverse environmental effects is considered to be not significant and
no regular monitoring is required. In this case there would be no requirement
for discharge consent.

Hence the measured concentrations of contaminants in the leachate, are

expressed as a ratio of relevant standard or guideline, to assess the relative risks
to the environment from the landfill discharges. These ratios have been used as
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5.4

part of the methodology in determining which of the MCC Old Landfills may
require resource consent from the ARC.

It should be noted that the leachate risk factors (LRF) derived are only one of
the key issues for consideration in deciding whether there is a need for resource
consent. Other factors, such as relative significance of individual contaminants
and sensitivity of the receiving environment may also be a key indicator as to
whether resource consent for the specific landfill is required.

LRF Parameters for MCC Old Landfills

In case of MCC Old Landfills, five contaminant parameters have been used for
calculation of the LRF. These parameters are Cadmium, Chromium, Lead,
Ammonia-Nitrogen, and Total Nitrate levels. The criteria for selection of these
parameters are based on the fact that:

e they are indicators of leachate toxicity to the environment and public health
e reliable standards or guidelines are available for these contaminants

e the borehole leachate data for these parameters were available for the
assessments in this report

The LRF values obtained for the five individual contaminants are combined
and expressed as a sum in Table 5 below. In terms of LRF, those landfill sites
with relatively high values are highlighted and more detailed review carried
out.

Note:

For ANZECC Guidelines (mg/L), allowance has been made for dilution factor
of 100 times. This is necessary as these Guidelines are for levels in the
receiving waters and need to be adjusted for comparable concentrations in the
landfill leachate itself. ‘

It should also be noted that the dilution factor in the receiving water is likely to
be significantly greater with tidal influences at many sites.

The US EPA Guidelines are for levels in the landfill leachate in mg/L.
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Table 5: Calculation of Leachate Risk Factors for MCC Old Landfills

Leachate Toxicity Risk Factors

Landfill Nitrate | Totals

Hills
Whitford Bridge

Riverina Ave 0.01 0.44 0.184| 0.028 0.03 0.69
Riverhills 0.01 0.004| 0.0086 0.72 0.04 0.78

Leabank

e 22

Kingfisher Place 0.01 0.024 0.034| 0.158 0.05 0.28
Coxhead Rd 0.01 0.014 0.11 1.26 0.03 1.42

Oruarangi Rd

Old Quarry Rd 0.01 0.032 0.22 0.26 0.52
Ennis Ave 0.01 0.002 0.004|  0.094 0.037 0.15
Kiwi Esplanade 0.01 0.14 04] 0.138 0.69
Riverhills School 0.01 0.002 0.02| 0.0036| 0.0003 0.04

Ti Rakau D

Bairds Rd 0.01 0.006 0.04] 0.054 0.11

US EPA Guideline 1.0 5.0 5.0
ANZECC Guideline ] 5.0 10

The concentration values used for calculation of LRF for each of the chosen
parameters are based on worst case scenario. That is, using the highest
measured concentration of the contaminant in any of the leachate sample
obtained from the respective landfill.

5.5 Criteria for Application of LRF

For an individual contaminant, a LRF value of over 0.5 is considered to be
significant in relation to potential adverse effect on the environment. Hence,
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the combined LRF value for five contaminants would need to be over 2.5 to be
considered as being significant.

Similarly, for an individual contaminant, a LRF value of over 1.0 is considered
to be significant in relation to actual adverse effect on the environment. Hence,
the combined LRF value for five contaminants would need to be over 5.0 to be
considered as being significant. Clearly in these cases there is a key indicator
that shows that resource consent may be required for discharge of leachate to
the receiving environment.

Hence, the Maximum Acceptable Value (MAV) for combined effects of five
contaminants is considered to be 5.0 (i.e. combined LRF values of the five
contaminants).

In relation to landfills with LRF values between 2.5 to 5.0, they may or may
not have any significant adverse effect on the environment. In these cases other
factors, such as landfill size, type of fill, receiving environment, etc., have also
been taken into consideration in assessing whether these landfills require any
resource consent.

5.6 Consideration' of Other Factors

The methodology for evaluation includes other key factors such as:

e landfill capping & ground cover

e landfill stability

e public health & safety issues

e landfill status - closed or operational
e landfill maintenance

e proximity to water courses

e landfill gas

e landfill odour levels

The process involved site visits and assessments based on above factors, of all
MCC Old Landfills (39 in total). Other details of individual landfills are given
in Appendix E of this report. A summary of the information obtained is
tabulated in Section 8.2.
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6. Sources of Information

Information for this report has been drawn from a variety of sources. This
includes information on the history, location and extent of the sites, which has
been largely obtained from the recollections of long serving council staff.
Furthermore, such information has been supplemented in places by the
memories of the public who either worked on some of the sites, or lived near
them at the time of filling.

Another source of information has been through an article in local papers
(Manukau Courier and Eastern Courier), that asked former employees and
residents to contact a nominated staff member. This drew a number of
responses and provided historical information about some of the old landfills.

Information about thé catchments of various streams flowing through or close
proximity to the landfills, has been drawn from MCC Stormwater Catchment
Management Plans.

The underlying geological information for Coxhead Rd and Pah Rd has been
drawn from the Geological Map of New Zealand for the Auckland urban area
(Kermode L.0. 1992). The remainder of the information has been drawn from
the Geological Map of New Zealand, 1:25000 (Industrial Series). The sheets
used were Sheet N42/5 (Eden) L.O.Kermode & E..J.Searle 1966 DSIR, Sheet
N42/6 (Howick) L.O.Kermode 1975, Sheet N42/8 (Mangere) L.O.Kermode
1966, Sheet N42/9 (Whitford) ) L.O.Kermode 1986.

Background information for the Pah Rd site was supplemented by information
from the “Preliminary Site Investigation for the South Auckland Cemetery”,
January 1995 by Pattle Delamore Partners Ltd.

Chemical analysis results, interpretation and some background information
regarding leachates, have been obtained from the MCC “Old Landfill Leachates”
report and subsequent reports prepared by Environmental Science and Research
Ltd.

Information from Bore logs, with the exception of Miro Rd, have been obtained
from the MCC “Landfill Drilling Logs” report prepared by Groundsearch EES.
The bore hole logs for the three groundwater monitoring bores installed at Miro
Rd have been prepared by Manukau City Council staff.

Information relating to visual assessments and descriptions of the existing site
surface, observable contamination, site stability, risk to public health and
safety, and maintenance of the Old Landfill sites, are based on site visits by
relevant GHD consultant and Manukau City Council staff. These are discussed
in Section 8 of this report.
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7. Monitoring Data

71 Initial Investigations & Monitoring

The initial investigations involved surface water sampling only. Samples were
taken at drains running through the sites, springs coming out of the sites and
the adjacent surface water bodies.

Surface water samples were taken in two rounds between August and October
1994. Further surface water samples were taken in February, April and
September 1995.

Both surface and groundwater samples were taken from selected sites in
December 1995. A’ full round of surface and groundwater sampling was
undertaken in March to May 1996, and October / November 1996.

Some of the old landfill sites may have an impact on nearby streams. These
sites include:

e Riverina Ave e Hills Road-Mayfield e Elm Park

e Kingfisher Place Pack e Bairds Road

e Pah Road ¢ Unigrangi Rosd e Coxhead Park

s RuberiAllnDage © DOSmRA e Old Quarry Road

At each of these sites, upstream and downstream water samples were taken and
analysed. The detailed analytical data is shown in Appendix C.

Review of the surface water sampling results indicated that generally the
landfills had no significant impact on the contaminant levels in surface waters
flowing over the landfills or those adjacent to the sites. A discussion of the
individual analytical data is given in Appendix E.

Tk Data for Priority Landfills

After the preliminary investigations and screening process, the high priority
landfills were selected for the drilling investigation programme. Bores were
drilled on the sites in December 1995 and February 1996. The testing
programme was progressively refined as more knowledge was gained of the
sites and the concentrations of substances being found at or around the sites.

Following the installation of groundwater bores, sampling was largely
discontinued in all of the surface water sampling locations except the springs
coming out of some sites. The environmental parameters that have consistently
been monitored are listed below: ‘
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e Cadmium e Ammonia Nitrogen

e Chromium e Total Nitrate

e Copper e dissolved oxygen

e Manganese e pH

e Iron e clectrical conductivity
o Lead e salinity

e Zinc e temperature

Assessment on-site:

e odour
e clarity

e colour

Boron has been monitored for most of the programme. Nitrite, nitrate, nitrite +
nitrate nitrogen and total nitrogen have all been measured at varying times.

The analytes initially monitored but discontinued following the first review
were aluminium, arsenic, cobalt, mercury, molybdenum, nickel, phosphorus,
sulphur, selenium and strontium. Potassium, magnesium, sodium and calcium
were also measured but subsequently excluded.

The detailed analytical data is shown in Appendix B.

7.3 Groundwater Bore Location

The placement of the groundwater bores on the sites varied from site to site
depending on the topography of the site, the location of surface water, the type
of material found in the bores and whether they contained groundwater.

On many sites drilling was undertaken at many locations throughout the sites.
Piezometers were installed only in those bores thought likely to provide good
samples of the site groundwater and / or where it was thought likely leachate
was being produced.

For those sites where groundwater was encountered above the bottom of the fill
the piezometers were installed at the location(s) where it was thought most
likely to intercept groundwater that has passed through the body of the fill.
This is usually at the downhill end of the original profile prior to the placement
of fill, through or close to the bed of former streams (prior to the placement of
fill) and / or where the groundwater level is lowest. If the available
information was inconclusive, piezometers were placed where the fill was
deepest and at the downhill end of the current surface.
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7.4 Sampling Procedures

Normal procedures have been followed regarding the cleaning of equipment to
prevent cross-contamination of samples.

To ensure comparability of results, samples at any one site have been taken at
the same time in the tidal cycle, at all marine and estuarine sites for different
sampling rounds. (e.g. samples at Harania Ave would be taken within the time
range of 1 to 2 hours before low tide). In most cases, the level of groundwater
in the bores has been largely independent of the level of the tide.

At sampling locations other than in the sea, or in a flowing estuary or stream,
the sampling site was prepared to ensure that the sample taken was as free from
sediment as possible.

Where springs were sampled, the sampling procedure ensured that the water
gathered was fresh spring water rather than water that had potentially been
pooled at the site for some time. To achieve this all vegetation was cleared
away from immediately around the sampling area and where necessary, the
sampling location was dug out to remove any stagnant water and mud to allow
flow of fresh spring water into the sampling location. The site was left to stand
for a minimum period of one hour to allow settling of sediment before taking
the water samples.

For bores which do not dry, the purging was continued until at least three well
volumes had been removed before sampling. For bores that did dry, pumping
was continued until the well was dry. The bore would then be re-sampled
when the water level had recovered sufficiently.

For each sampling run, one field blank for both ground and surface water was
taken per day.

For each sampling run, extra samples or replicates were taken for quality
control purposes. This required that at least one sample was replicated, or 5%
of the total number of samples, whichever was the greater, for both
groundwater and surface water. Furthermore, one trip blank was taken per
sampling round.

7.5 Subsurface Investigations

The drilling investigations commenced in August 1995 with three boreholes
being dug on the Miro Rd (Te Puea Marae) site. Drilling was undertaken on
Hills Rd, Ngati Otara, Whitford Bridge, Old Quarry Rd and Elm Park in
December 1995. Bores were drilled on more of the sites in January 1996. A
brief summary of the borehole results is presented in Table 6. A more detailed
discussion of the local site conditions and the results is presented in the
individual site reports in Appendix E of this document.

The landfill drilling logs have been presented to the ARC as part of previous
report to the ARC. The site maps are presented as Appendix A of this report.
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Out of the ‘original’ set of sites, bores were drilled on the greater priority sites.
The priority for these sites was based on the preliminary prioritisation exercise
undertaken in July 1995 and described above in Section 7.4 of this document.

The method of drilling used was by rotary auger on most sites. A hammer drill
was used on Miro Rd and for part of the Oruarangi Rd site.

It is also noted that borehole and surface water samples were generally turbid
and were not filtered prior to laboratory analysis. This is likely to provide
higher contaminant values than that actually present in the soluble form. The
contaminants bound to the suspended solids generally have low bio-
availability. Hence the contaminant concentrations obtained are total levels in
the sample and not just the soluble fraction. This issues adds to the worst case
scenario methodology used for calculation of the LRF values in Section 5.4 of
this report.

' ! o | Ground L

No. Site Name o | -water | . #

 Depth | Piezo’s
1 | HillsRd 4 1.5 4
2 | Whitford Br. 2 1.2 6
3 | PahRd 3 3 2 3
4 | Ngati Otara 3 3 12 3
5 | Riverina Ave. 5 0 2 1
6 | Riverhills Pk. 3 0 2 1
7 | Leabank Pk 9 0 2 1
8 | MiroRd 3 3
8 | UdysRd 2 0 0 2 2.5 1
9 | Dale Crescent 4 0 4 3 2 1
11 | Coxhead Rd 4 3 1 2 2 1
12 | Oruarangi 7 1 0 1 2.5 - 3

12.0

13 | Gt. Sth Rd 4 4 1 2 5 4
14 | Robert Allan 4 1 2 3 1.5 2
16 | Tiraumea Ave. 3 0 0 1 ) 7/ 0
17 | Old Quarry i 2 5 1 2.3 1
20 | Ennis Ave. 3 1 0 0 - 1
23 | Millen Rd 2 0 1 2 1.5 0
24 | Ti Rakau Pk 7 0 0 3 2-3 1
25 | Harania Ave. 5 1 0 5 1.2-2 3
34 | Elm Park 6 0 0 1 1.6 0
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8. Environmental Effects

The MCC old landfill sites have been investigated and indicative parameters
monitored for a considerable period of time since 1994. This has also included
physical observations, monitoring of contaminant levels in surface water
samples and landfill leachates, particularly for signs of any significant effect on
the environment and / or risk to the health of respective neighbouring
communities. In this context a large collection of scientific data has been
considered, assessed and presented as part of this report.

8.1 General Characteristics of the Landfills

The landfill sites are relatively young (< 40 years) and a large proportion of
them are relatively small in size in terms of either volume of waste and/or
ground area covered. The largest site under consideration, Hills Rd (Mayfield
Park), is less than three hectares. Most sites are less than 0.5 hectare.

Many of the larger old landfill sites in Manukau have been covered over and
are now used as open space recreational areas. Some of these open spaces are
also used for contact sports. Many of the smaller sites are drainage or
esplanade reserves. The main use of these sites is therefore for recreation or to
provide a buffer area.

The history of the old landfill sites is varied. For example, Hills Rd, Ngati
Otara and Pah Rd were operated as municipal refuse dumps. Whereas Miro Rd
and Whitford Bridge, largely took materials from inorganic collections. But it
is likely that household refuse would have been diverted to each of these sites
on occasions. Many of the remaining sites reportedly took a mixture of
materials ranging from clean-fill to illegal household refuse. For some sites it
is thought that they took clean-fill only.

A majority of landfills were reclamations, such as in-fill of small stream gullies
and banks or estuarine inlets. They are generally very low lying with nearly all
of them being close to the coast. These sites themselves are mostly flat or
gently rolling. Only the Mangemangeroa Bridge, Pah Rd, Kingfisher Place,
Riverhills Park and Riverina Ave sites have steep side slopes.

8.2 Site Inspections & Assessments

There is no record of any of the landfills having a specifically engineered clay
liner or base. Anecdotal evidence suggests that the landfills were established
on top of existing ground. This has largely been confirmed by the drilling
investigations. The landfills are generally underlain to a variable depth and
with variable quality of silt or clay type medium and unknown permeability.
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The integrity and value of this material as a seal is likely to be low. None of
the landfills have a leachate collection system.

The sites, which are now recreational parks, have had cover but this was more
to provide a physical barrier and contoured surface rather than designed to limit
water ingress. The cover on the sites generally consist of reasonably permeable
materials such as topsoil. There is no evidence that a specifically engineered
clay cap has been placed over any of the sites.

All of the sites are covered with some form of grass with sporadic native and
exotic trees. The majority of sites are well maintained by MCC Parks. A
summary of site inspection report is given in Table 7.

Stormwater drains cross many of the old landfill sites in urban areas. Sewers
also cross a few sites. Searches of records have shown that there are other
utility services around the fringes of many sites, but they do not actually cross
the sites. )

There are residential or commercial buildings just beyond the edge of the filled
area at the following sites:

e Riverhills School - houses

e Hills Rd - houses

e Ngati Otara - marae buildings and houses
e Great South Rd - commercial buildings

e Miro Rd - marae buildings

e Harania Rd - houses

e Kingfisher Pl. - houses

e Dale Crescent - houses

e Riverina Ave. - houses

e Riverhills Park — clubhouse

The sites, which are major recreational parks, have a positive visual impact on
the environment in their present form. The rest of the sites are largely not

visible to the public.
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Table 7: Site Information Summary

No. Site Cover Stability Health & Safety Open Maintenance
1 |Hills Rd Grass cover [Recent clay capping. No visual signs of No significant risk identified closed |Well maintained. Some
instability or soil erosion. Well developed as a further work in progress
Park and sports ground.
2 |Whitford Bridge Grass cover |Good ground cover in grass over all areas No significant risk identified Closed |Part of the site is well
(Park) including at interface with Turanga Creek. There developed as a Park.
are signs of herbicide spraying and soil erosion Another part is used as
along one part of the site close to swampy area horse paddock for Pony
Club. The site is well
maintained.
3 |Pah Rd Grass cover |Significant vegetation at interface with estuary. |No significant risk identified closed |Well maintained
No signs of erosion or slips
4 |Ngati Otara Park Grass cover |No visual signs of instability or soil erosion. Well |No significant risk identified closed [Well maintained
developed as a Park
5 |Riverina Ave Grass cover |Vegetation along the foreshore. But herbicide Herbicide spraying along the Closed |Generally well maintained as
spraying leading to signs of erosion and edges of the Estuary may pose a Park
instability along the edges of the Estuary ecological risk. No other
significant risk identified
6 |Riverhills Park Grass cover |No visual signs of instability or soil erosion. Well |No significant risk identified Closed |Considerable herbicide :I
developed as a Park and sports ground. spraying along the edge to
the estuary. This may pose
some ecological risk.
Otherwise well maintained
7 |Leabank Park Grass cover |Generally no visual signs of instability or soil No significant risk identified Closed |A small Park, well maintained

erosion.

as areserve and sports field

ARY
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No. Site Cover Stability Health & Safety Open Maintenance
8 [Miro Rd Grass cover |Recent clay capping. No visual signs of No significant risk identified Closed |Well maintained as a
instability or soil erosion. Well developed as a reserve. Some further work in
Park progress
9 [Dale Crescent Grass cover |Generally no visual signs of instability or soil No significant risk identified Closed |A small Park, well maintained
erosion. as areserve
10 |Kingfisher PI. Grass cover [Herbicide spraying along interface with estuary. [No significant risk to people closed |Well maintained, except for
» There is very little vegetation. Evidence of soil  |but the herbicide spraying may the herbicide spraying
erosion and slumping along the interface with pose ecological risk.
estuary. =
11 |Coxhead Rd Grass cover |Good ground cover in grass over all areas No significant risk identified Closed |Well developed and
including at interface with Stream. No signs of maintained as a Park with
erosion or slips mature trees. Stormwater
drainage runs through the
site and is discharged into
the Stream
12 |Oruarangi Rd Grass cover |Good ground cover in vegetation over all areas |There is poor fencing to the Closed |Undeveloped, overgrown
including at interface with Oruarangi Stream. No |site. Hence a significant with grass and shrubs. Site
signs of erosion or slips amount of rubbish is still being maintenance work is
dumped at the site, including currently being carried out
household waste. The site is by MCC.
close to residential area and ;
may pose a significant risk to v
public health, particularly to
children.
13 |Gt. South Rd Grass cover |No signs of instability. Significant dumping of No significant risk to people Closed |Not well maintained, but

commercial & industrial rubbish, including
discharge of oil & grease, along the interface

with the estuary.

but the rubbish dumping may
pose ecological risk.

maintenance work is
currently being carried out by

MCC
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Site

No. Cover Stability Health & Safety Open Maintenance
14 |Robert Allan Rd Grass cover |No visible signs of instability or soil erosion. No significant risk identified Closed [No signs of rubbish and well
Reclaimed estuary area still very swampy in Maintained
parts. Underground stormwater drain discharges
at the interface with the estuary.
15 |Roscommon Rd Grass cover |Good ground cover in grass over all areas No significant risk identified Closed [Undeveloped, overgrown
including at interface with Puhinui Stream. No with grass and shrubs.
signs of erosion or slips Stormwater discharge into
the Puhinui Stream
16 |Tiraumea Reserve |Grass cover |Vegetation along the foreshore. Generally no Some herbicide spraying along | Closed |Well maintained as a reserve
visual signs of instability or soil erosion. the edges of the Estuary that
may pose ecological risk. No
other significant risk identified
17 |Old Quarry Rd Grass cover [Herbicide spraying along interface with Stream. [No significant risk to people closed |Well maintained, except for
In some places spraying is right down to the but the herbicide spraying may the herbicide spraying
edge of Stream. Has potential for erosion in this |pose ecological risk.
context.
18 |Udys Rd Grass cover |Generally no visual signs of instability or soil No significant risk identified Closed |Well maintained as a reserve
: erosion.
19 |Norana Rd Grass cover |No signs of instability. Significant dumping of No significant risk to people Closed |Not well maintained
domestic rubbish along the foreshore, the but the rubbish dumping may
interface with the Manukau Harbour. pose ecological risk. :‘
20 |Ennis Ave Grass cover |No visual signs of instability or soil erosion. No significant risk identified. Closed |Well Maintained
Adjacent to a tributary of Pakuranga Stream. Some herbicide spraying to get
rid of noxious weeds
21 |Kiwi Esplanade Grass cover |Some vegetation at interface with Manukau No significant risk identified closed |[Well maintained

Harbour shoreline. No signs of erosion or slips
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Site Cover Stability Health & Safety Open Maintenance
No.

22 |Riverhills School Grass cover |No visual signs of instability or soil erosion. No significant risk identified Closed |Well maintained as a reserve
Adjacent to Stream and Estuary.

23 |Millen Ave Grass cover [No visual signs of instability or soil erosion. No significant risk identified Closed |Well maintained as a reserve
Adjacent to Tamaki Estuary with some mature trees

24 |Ti Rakau Park Grass cover |[No visual signs of instability or soil erosion. No significant risk identified Closed |Well maintained as a reserve

and sports ground

25 |Harania Ave Grass cover |Mostly open space with vegetation at interface  [No significant risk identified Closed [Well maintained
with the Stream. No signs of erosion or ’
instability.

26 |Botany Rd Grass cover |No visual signs of instability or soil erosion No significant risk identified Closed |Well Maintained

27 |Tanners Rd Grass cover |Top fill cap is about 2 metres and well grassed |No significant risk identified Closed |Well maintained

28 |Clifton Rd Grass cover |This is a small reclaimed area developed asa  |No significant risk identified Closed |This site could be enhanced
boat ramp. The landfill is surrounded by Turanga with planting of trees and
Estuary on three sides and is subject to natural removing some of the
forces from tidal flows. There is good ground exposed solid waste. This
cover in grass. There are also some rocks along includes items such as steel
the edges with the Estuary. This provides some wire / rods left exposed in
protection from erosion. No visual signs of the sandy beach area at the
erosion or slips were identified. boundary with the Estuary.

29 |Bairds Rd Grass cover |No signs of instability. Significant dumping of No significant risk to people Closed [Not well maintained, but "
domestic rubbish along the interface with the but the rubbish dumping may maintenance work is
road and Stream. pose ecological risk. currently being carried out by

MCC

30 |Riverlea Rd Grass cover |No visual signs of instability or soil erosion. No significant risk identified Closed |Well maintained as a reserve
Good vegetation cover along the foreshore

31 |Harania Inlet Grass cover |Generally no visual signs of instability or soil No significant risk identified Closed |A small Park, well maintained ‘

erosion.

as areserve
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No. Site Cover Stability Health & Safety Open Maintenance

32 |Beach Rd Grass cover Herbicide spraying along interface with Manukau No significant risk to people but the closed |Well maintained, except for the
Harbour. There is evidence of soil erosion along the herbicide spraying may pose herbicide spraying
shoreline. ecological risk.

33 |Bells Rd Grass cover Generally no visual signs of instability or soil erosion. No significant risk identified Closed |A small Park, well maintained as a
Adjacent to stream reserve

34 (Elm Park Grass cover No visual signs of instability but weed spraying along the |No significant risk to people Closed |Well Maintained
steep slopes are prone to erosion. The Park itself is not a |identified, but the herbicide spraying
landfill. It is only the strip of land along the edge of a may pose ecological risk.
tributary of Pakuranga Stream, that was used as a
landfill.

35 |Hilltop Rd Grass cover Good ground cover in grass over all areas. Deep topsoil |No significant risk identified Closed |Undeveloped, overgrown with
layer and no signs of landfill rubbish. A small Stream grass and shrubs.
starts at the bottom end of the landfill. No signs of
erosion or slips

36 [Allenby Rd Grass cover No visual signs of instability or soil erosion No significant risk identified Closed |Well Maintained

37 |Manukau Yacht Club |Grass cover No visual signs of instability or soil erosion No significant risk identified Closed |Well Maintained

38 |Mangemangeroa Grass & shrub|Good ground cover in dense bush over all areas No significant risk identified Closed |This site has significant natural

Bridge cover including the steep slopes. Without the vegetation this vegetation that is essential for
y site would be highly prone to erosion & slips. No signs of protection from soil erosion &
erosion or slips were identified. At down-slope boundary slips. The steep slopes and deep
the landfill adjoins the Mangemangeroa River. valleys limit the options for any
further development of the site.
39 |Omana Park Grass cover Generally no visual signs of instability or soil erosion. No significant risk identified arising Closed |Generally well maintained as a -,

from the old landfill.

]

reserve and sports field v
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8.3 Type of Fills and Landfill Area

The old landfills have a range of fill material including clean-fill, non-
household refuse, inorganic refuse, etc., and the details are shown in Table 8. A
large number of the landfills mainly contain clean-fill and many are less than

0.5 hectare in size.

Table 8: Old Landfills — Use, Type of Fill & Area

No |[Site Current Use |Fill Type Area
1 |HillsRd Park Sewage Treatment Plant, Municipal Tip 2 (ha)
2 |Whitford Bridge| Reserve ,Pasture |Municipal Tip, Demolition material 3
3 |PahRd Park Municipal Tip 0.5
g | Park Municipal Tip 0.6
5 |Riverina Ave Park Cleanfill 0.3
6 |Riverhills Park Sports Field Cleanfill, 1.5
7 |Leabank Park Sports Field Cleanfill 2
8 |Miro Rd Waste Land Inorganic Refuse, Cleanfill, Domestic Waste 2
9 |Dale Crescent Open Space Cleanfill and Gravel 1
10 [Kingfisher PL Reserve Inorganic Fill 0.05
11 [Coxhead Rd Reserve Municipal Tip 0.4
12 |Oruarangi Rd Refuse Collection |Inorganic Refuse, Sewage Sludge, Green 0.2

Area Waste
13 |Gt. South Rd Reserve Cleanfill, Domestic Waste 0.3
14 |Robert Allan Rd Open Space Cleanfill 0.2
15 |Roscommon Rd Road Reserve  [Non Household Refuse 0.2
16 |Tiraumea Reserve Access |Unknown 0.2
Reserve
17 |Old Quarry Rd Reserve Municipal Tip, Cleanfill, Green Waste 0.1

18 |UdysRd Reserve Cleanfill, Non-Household Refuse 0.2
19 [Norana Rd Reserve Inorganic Refuse, Green Waste 0.2

20 |Ennis Ave Reserve Cleanfill, Demolition Material 0.05

21 |Kiwi Esplanade Reserve Cleanfill, Demolition Material, Inorganic| 0.1

Refuse
22 |Riverhills Road Reserve  |Unknown -
School

23 |Millen Ave Reserve Cleanfill 0.05

24 |Ti Rakau Park Reserve Cleanfill 4

25 |Harania Ave Park Non-Household Refuse 0.3

26 |Botany Rd Reserve Non-Household Refuse 0.1

27 |Tanners Rd Marae Bin Disposal, Cleanfill 0.05

28 |Clifton Rd Reserve Demolition Material, Inorganic Refuse 0.05

29 |[Bairds Rd Reserve Non-Household Refuse 0.05

30 |RiverleaRd Reserve Non-Household Refuse 0.05

31 |Harania Inlet Reserve Non-Household Refuse 0.05
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No |Site Current Use |Fill Type Area

32 |[Beach Rd Reserve Non-Household Refuse 0.05

33 |BellsRd Reserve Non-Household Refuse 0.05

34 |[Elm Park Park Cleanfill, -

35 [HilltopRd Road Reserve  |Inorganic Refuse 0.05

36 |Allenby Rd Playground Cleanfill, Car Bodies -

37 |Manukau Yacht Road Reserve Cleanfill, Demolition Material, Green Waste 0.8
Club

38 |Mangemangeroa| Road Reserve |Illegal Dumping, Non-Household Refuse 0.3
Bridge

39 |Omana Park Park Cleanfill, Demolition Material 0.2

The landfill fill-type and size are some of the factors that have been used in
assessing the environmental risk associated with specific landfills in this report.
But it should also be noted that these were not the sole reasons for determining
whether the landfill should be exempt from resource consent process.

8.4 Leachate Discharge & Risk Factor

Generally, the levels of environmental contaminants were found to be below or
close to the detection limits of the various parameters. Furthermore, they were
found to be well below levels of concern in terms of any significant adverse
environmental effect.

The results from the organic tips show leachate being produced in some cases
thirty years after closure though not in strong concentrations. The oldest site
shows no measurable leachate. The leachate producing lives of landfills are
affected by a number of factors including temperature, composition of fill and
the rate of water ingress into refuse. The volume of leachate produced will
depend on these factors and the size of the fill. These factors vary from site to
site and generally take torty to seventy years to stabilise.

As many of the old landfill sites are getting to ages of thirty years or so, it is
reasonable to suggest that the effects of the landfills will not persist for too
long into the future.

The water quality results also show variations in baseline water quality, both
between different sites and at the same site at different times. These variations
may well be due to climatic, seasonal or tidal factors, or from variable
contaminant loading from other sources. Furthermore, the water quality results
also confirm that seawater intrusion is influencing leachate at many of the sites.

The concentrations of contaminants, volume of leachate produced and the
sensitivity of the receiving environment are some of the critical factors in
assessing the environmental risk level from a landfill.

In this context the Leachate Risk Factors (LRF) derived for the MCC Old
Landfills listed in Table 9, are used as one of Athe key indicators for identifying
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sites that may pose significant risk to the environment and may require
resource consent for discharge of leachate.

The details of the methodology used to derive the LRF values are described in
Section 5 of this report. It should be emphasized again however, that the

4 derived LRF values are based on worst case scenario, in that the highest
contaminant levels measured in the leachate from respective landfills were
used for the calculations.

For example, the Lead levels in leachatcs from Hills Road landfill ranged from
<0.02 to 1.20 mg/L. The Lead concentration level used for calculation of LRF
value was 1.20 mg/L. Similarly, the LRF values for Cadmium, Chromium,
Ammonia and Nitrate in Hills Road landfill leachates were calculated.

The LRF values shown in Table 9, is a composite of all LRF values of
individual contaminants for each of the landfills. As described in Section 5 of
this report the maximum acceptable value (MAV) of LRF for any landfill is

Table 9: Aggregated Leachate Risk Factors for MCC Old Landfills

LEACHATE
LANDFILL RISK FACTORS

Riverina Ave 0.7
Riverhills 0.8
Leabank 0.3

Kingfisher Ave
Coxhead Rd 14
Oruarangi Rd 0.2

R

Old Quarry Rd 0.5
Ennis Ave 0.1
Kiwi Esplanade 0.7
Riverhills School 0.0

Ti Rakau Dr 0.1

d K

Bairds Rd 0.1

MAV for combined effects of five contaminants 5.0
MAYV - Maximum Acceptable Value

Job Number: 15951 Manukau City Council 27
Author: RS Assessment of Old Landfills E

Date: June 2000



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

8.5

less than 5. This means that, if the contaminant concentrations in the leachate
are less than the environmental guideline values, then the risk to the
environment from the leachate may be considered to be not significant.

On the above basis, seven of the landfills listed above are identified as those
that may pose a significant risk to the environment and hence require resource
consents for discharge of leachate to the receiving environment. In terms of
leachate toxicity the other landfills listed above, do not pose a risk to the
environment.

It should be noted that the LRF values are one of a number of key factors in
assessing the risk to the environment from the MCC Old Landfills. Other
issues discussed in this section of the report must also be taken into account in
the final assessment of which landfills may require resource consents from the
ARC.

Proximity to Watercourses

Eight of the 39 landfills are a significant distance away from any watercourses.
Twenty six landfills are however close to streams or creeks, and 5 landfills
interface with Manukau Harbour.

From the landfill bore water data, surface water and stream monitoring data, it
is noted that even for the sites in close proximity to watercourses, there is no
significant, in fact barely detectable, levels of landfill leachate impacting on the
respective adjacent watercourse.

Hence any risk from adverse environmental effects, from discharge of leachate
to adjacent watercourses, are not considered to be significant for most of the
MCC 0ld Landfills. However, a small number of the old landfills identified in
Section 8.4 of this report (highlighted in Table 9) require further considerations
in this regard.

In this context, other factors such as size of the landfill, type of fill and age
may eliminate any significant risk from the respective landfill regarding
adverse effect from discharge of leachate to watercourses. For example,
“Robert Allen Road Landfill”, has clean-fill only and is only about 0.25 ha in
area. Any risk from relatively low volumes of leachate discharge from this
landfill to the adjacent watercourse, are likely to be not significant.

Another key factor is the existing condition of the watercourses adjacent to the
landfill. In practically all cases, the levels of contaminants in the receiving
watercourses are significantly higher then those in the respective landfill
leachate itself. The ANZECC Committee in developing the “Australia and
New Zealand Guidelines for Fresh & Marine Water Quality” has recognised
this issue.

Hence, in situations where the receiving water has significantly higher levels of
contaminants entering the watercourse from other sources, then a higher
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8.6

priority should be given to those sources, and the resources directed to that and
not on the respective landfill. In this context the significance of adverse
environmental effect from the landfill is very low compared to the major cause
of contaminants in the respective watercourse. Therefore in terms of
environmental risk assessment, the risk from the leachate discharge from the
MCC 0Old Landfills to the respective watercourses may be considered to be not
significant relative to other risks to that environment.

Specific issues related to individual landfills are discussed in Appendix E of
this report.

Hydraulics, Water Levels & Rainfall

8.7

None of the MCC Old Landfills are close to any aquifer of significance to any
water resource. A large number of the landfills are subject to coastal
influences, such.as salt-water intrusion in the groundwater. It is possible
therefore that over the years, the salt water may have acted as a flush and have
already removed any contaminants that were present in the respective landfills.

The relatively high rainfall levels in the Manukau Catchment act as a carrier of
contaminants from the landfills to the receiving waters. But the high volumes
of ground and surface waters resulting from rainfalls, also result in significant
dilution of contaminants in the landfill leachate. This is reflected in the low
levels of leachate contaminants measured in the respective landfills and
downstream waters.

Again, in the above context, the risk from MCC Old Landfills, to the respective
surrounding environments are likely to be not significant.

Specific issues related to individual landfills are discussed in Appendix E of
this report.

Assessment of Gas Emissions

Drilling showed a range of filled materials, from substantial concentrations of
refuse to clean-fill. The results are summarised in the individual site reports in
Appendix E of this document.

Gas was principally monitored during drilling to ensure that gas concentrations
in the boreholes were lower than the lower explosive limit (LEL), the
concentration of gas required to support combustion. At no times did the gas
levels recorded in any bore exceed the LEL.
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8.8 Assessment of the Surrounding Environments

Most sites are in residential areas. Miro Rd is in the Mangere light industrial
area along Mahunga Drive and is adjacent to a marae with elderly housing and
a school. The Whitford Bridge and Mangemangeroa Bridge sites are in semi-
rural settings.

The Mangemangeroa Bridge and Whitford Bridge sites are surrounded by steep
country. All other sites are surrounded by flat to slightly rolling land.

Sites that are now recreational parks have high public visibility and their visual
impacts are generally positive. The landfill sites that are in esplanade and
drainage reserves, though usually in sensitive residential areas, generally are
not that visible and their impact is assessed to be not significant. The
Roscommon Rd site has a negative visual impact. However, it is not easily
recognisable as an old landfill site, even though the whole area has a generally
unkempt appearance.

8.8.1 Use of Condition Index
For the purposes of preliminary investigation and prioritisation of the landfills
by MCC, a condition index was developed for each site. The condition index,
involves assigning a score to each site in a number of key result areas,

including:
e groundwater resources e terrestrial ecology
e freshwater ecology e marine ecology
e recreational uses of water e fishing
e shellfish e gas exposure
e settlement e slope stability
e tapu & mana e maurl
e physical contact e miscellaneous public health

Generally, the MCC OId Landfills are well maintained as a Public Park or
Reserve with good ground cover in grass and a variety of plants. The
Condition Index values were used as one of the indicators together with other
factors such as Leachate Strength (see Section 5), landfill size, fill-type,
Leachate Risk Factor, etc., to assess actual or potential risk to the environment
and/or to public health and safety.

Assessments of potential effects of specific landfills on their neighbouring
environment are discussed in Appendix E in terms of these key indicators.

8.8.2 Ecosystems
The aquatic and terrestrial ecology of streams and rivers at all of the landfill
sites has been degraded over time by urban and industrial development. Verbal
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8.8.3

8.9

reports of long term residents and MCC staff indicate that fish life, water
quality and riverbed conditions have been severely altered over the years. In
this context the relatively small discharges, if any, from the old landfills, are
insignificant compared to other contributors to the neighbouring aquatic
systems.

Nevertheless, both, the Manukau Harbour, and the Tamaki River including the
Tamaki Estuary (whose catchment includes the remaining sites), supports
significant shellfish banks and fisheries. Moreover, inlets into these mangrove
communities in the estuaries, remain significant fish breeding grounds and
reservoirs of local ecosystem diversity. Hence any risk to the aquatic
environment must be minimised.

Nearly all the landfill sites considered in this study either border on or
discharge into streams that flow into either the Manukau Harbour or the
Tamaki River, both of which are significantly polluted (Snelder and Trueman,
1995). Most of the likely effects of landfills considered in this report relate to
the release of leachate from the landfills into surrounding surface water and
groundwater.

There are two very important qualifications of the Leachate Strength results.
Firstly, the methodology used takes no account of dilution prior to
measurement. The greater the groundwater flow through a site, the more the
leachate will be diluted and the less the measured concentration of the
contaminants will be. By not taking account of the potential for dilution it is
effectively assumed that the dilution factor is the same at each site.

Secondly, no control groundwater readings were taken upstream of the landfill
sites to determine whether the presence of leachate indicators is actually due to
the landfill itself or due to some other source.

Hence a greater significance is given to the Leachate Risk Factors in
assessment of potential environmental effects of the landfills on the ecosystems
compared to the Leachate Strength values.

Activities

Freshwater streams, which are close to the old landfill sites, are generally too
small for water recreation. Furthermore, most of these streams are estuarine
and have significant pollution levels due to other environmental factors such as
urban surface water run-offs. Hence these streams are not used extensively for
water recreation. It is noted that the Otara Lake, downstream of Hills Road is
being considered for upgrading for water sports.

Risk to Public Health & Safety

A number of the sites are located adjacent to or very near schools and
kindergartens. Generally, these sites do not pose a significant public health
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8.10

risk, but some sites may have increased potential for such problems where the
soil is exposed due to surface erosion.

For example, there are schools or kindergartens very close to the landfill at Elm
Park, Ti Rakau Park, Ngati Otara and Udys Rd. Furthermore, a number of
landfill sites have now become public reserves, which increases the risk of
public health and safety problems through physical contact with refuse. It is
therefore important that the landfill sites continue to be maintained and any
surface erosion or exposures are covered and grassed.

Extensive site visits carried out indicate that the MCC Old Landfills are
generally well maintained and no public health problems arising from the sites
have been reported prior to or during the period of close monitoring since
1994. This indicates that, public health risk from these old landfills, are not
significant.

Maori Values

8.1

The Maori values of tapu and mana may be offended at the Miro Rd and Ngati
Otara sites where marae buildings border the landfill. There is potential for the
Maori value of mauri to be offended at nearly all the sites where there is a
waterway adjacent to the landfill.

Assessment of Surface Water

Notwithstanding the limitations of the physico-chemical criteria for surface
water quality assessment, it has been used as a broadbrush tool in the early
phase in conjunction with qualitative assessments. It was based on the
assumption that leachate discharges from landfills enter the nearest
watercourse and that the impact ot the landfill may be assessed by comparing
concentrations of contaminants upstream and downstream of the landfill.

Internationally recognised ambient standards have been used as an absolute
measure of the effect of the landfills on surface water quality.

The results of surface water sampling and analysis have shown that the effects
of the landfills on adjacent waterways are negligible. For surface water,
elevated levels of contaminants (as compared against expected background
levels) have only been measured at ‘on-site’ sampling locations, such as
springs and in settled pools. However, these levels are still well below the
guideline values for surface waters and are not likely to have any significant
adverse effect on the impacted waterways.

To take into account any adverse impact of leachate on receiving streams, for
relevant landfill sites, upstream and downstream water samples were taken and
concentrations of leachate indicators analyzed. Generally the data available
indicate no significant contamination of the streams from the landfill leachates.
However, where there are marked increases in conductivity between the
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upstream and downstream water samples, this may be due to impact of leachate
from the respective landfill site. The leachate concentration levels are generally
low and are not considered to have any significant adverse effect on the
environment.

Given the relatively small size of the leachate discharges into the receiving
waters, it is not surprising that in most cases even the limits of detection were
not exceeded.

8.12 Safeguard & Mitigation

All necessary precautions and mitigation measures will be taken as per
conditions of discharge permit.

Where risks have been identified, mitigation measures have been initiated. For
example the landfills at Hill Rd (Mayfield Park) and Miro Road have recently
been clay capped.

As practically all MCC Old Landfills are Parks or Reserves, any landfill
surface erosion and exposure is also managed to ensure grass and /or plant
cover of the area. ‘

Generally the maintenance of the old landfills is of high quality and where
issues of environmental significance arise, environmental risk management
mechanism are already in place to take the necessary mitigation action.

8.13 Consultation

The assessment of MCC Old Landfills has been carried out in close
consultation with the ARC and as part of that process, this report is based on
the agreed criteria for the “Assessment of Environmental Effects” and
identification of the landfills that may require resource consents from the ARC.

In terms of public consultation the approach has been to consult with those that
have some relevant knowledge of the old landfill, such as longer-term residents
and various Council employees. The investigations to date have not yet
uncovered any serious problems.

An informal report was made to the Otara Community Board in 1996.

Where it was necessary to carry out investigations on adjacent properties, the
owners /residents were informed and the issues explained. This involved initial
letters followed by discussions with property owners. For example, it was
necessary to consult with affected parties in order to carry out physical works
at Hills Road and Miro Road Landfills.

Other consultations undertaken so far in this project are:
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e All known current and retired long-service staff were consulted about the
existence and location of sites and knowledge of the known sites.

e An article was placed in local papers (Manukau Courier and Eastern
Courier) asking former employees and residents to contact a nominated
staff member.

e There has been consultation undertaken with the parties affected
(principally neighboring businesses and interested environmental groups)
for the Miro Rd land use consent application.

Extensive consultation was also entered with the Te Puea Marae committee
with regards to the Miro Road. This also included consultation with the
Huakina Development Trust over the entire project. The expectations outlined
by the Huakina in consultation regarding the former landfill sites coincide with
the general approach adopted by the MCC.

Further consultations will be undertaken with the neighbouring community, as
part of any discharge permit application process.

8.14 Future Monitoring

The extensive period of monitoring already carried out between 1994 to 1999,
show that the levels of environmental contaminants at the old landfill sites,
generally to be below or close to the detection limit values for the parameters
measured. For most of the sites, any potential adverse impact on neighbouring
areas or water bodies are likely to be insignificant and hence may not require
any further monitoring of the sites.

8.15 Conclusions

Manukau City Council has carried out extensive monitoring over a long period
of time (since 1994) to identify environmental risks associated with the Old
Landfill Sites in the MCC Catchment. The evaluations used a number of
methodologies, to ascertain actual and/or potential environmental effects from
the landfills. These included;

e use of Condition Index (see Section 8.8.1)

e calculation of Leachate Strength (see Section 5.1)

e site inspections & assessments (see Section 8.2)

e calculation of Leachate Risk Factor (see Sections 5.3 & 8.4)
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Some of the methodologies such as Condition Index and Leachate Strength,
have been described in detail in previous reports to the ARC. The key criteria
for assessment of environmental effects in this report are more focused on the
LRF values and site inspections and assessments.

Taking into consideration all factors addressed in this report, the key
conclusions are that:

e No significant adverse effects from discharge of landfill leachates, were
identified on the water quality of receiving waters adjacent to the respective
landfills.

e Many of the old landfills have clean fill with minimal organic matter and
do not produce or are not likely to produce any significant volumes of
leachate in the future.

e The environmental risk for actual or potential adverse effects, from very
low levels of contaminants present in a small number of the landfill
leachates, are generally considered to be not significant.

However, seven landfills were identified as having contaminant levels in the
leachates that may pose some risk to the environment. These landfills are:

e Hills Road (Mayfield Park)
e Pah Road

e Ngati Otara

e Miro Road

e Dale Crescent

e Great South Road

e Robert Allen Road

It is noted that the worst case scenarios were considered in calculation of the
LRF values (see Sections 5.3 & 5.4). The highest contaminant levels measured
in the respective bore hole leachates were used in the calculations of the LRF
values. Furthermore, the contaminant concentrations used are total levels in the
sample and not just the soluble fraction. This further adds to the worst case
scenario methodology used for calculation of the LRF values.

Considering the fact that Dale Crescent has clean-fill and gravel only, and is
not in close proximity to any watercourses, any environmental risk from this
site is considered to be not significant. Hence, the Dale Crescent site should be
excluded from any need for resource consents.

Similarly, the Robert Allan Road landfill has clean-fill only, and is a relatively
small site (0.25 ha), which is well maintained by MCC. Although this site is in
close proximity to a watercourse, no adverse environmental effects were
identified. Hence, it is considered that this site should also be excluded from
any need for resource consents. '
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In our assessments, only five of the MCC Old Landfill sites may require further
consideration by ARC as to whether there is any justification for any resource
consents for the sites. These sites are:

e Hills Road (Mayfield Park)

e Pah Road
e Ngati Otara
e Miro Road

e QGreat South Road

It is noted again that a number of environmental issues have been identified in
relation to the above five landfills and these issues, are currently being
addressed by the Manukau City Council. These issues have resulted in clay
capping of landfills, cleaning localised rubbish dumping within landfill sites
and re-vegetation of landfill surfaces subject to localised soil erosion or
susceptible to slips.

Public health and safety issues such as the potential for landfill gas effects, has
been measured to some degree by measuring the gas levels relative to the lower
explosion level (LEL) values. While gas is being produced, the low
concentration of organic matter in the refuse and the reduced organic
decomposition due to the ageing of the landfill sites significantly limit gas
production. There are no visible signs of landfill gas production, such as
cracks in the ground or grass discoloration, at any of the sites.

Site visits and assessments generally showed no indication of any potential
risks to public health and safety associated with the MCC Old Landfills. The
site visits included assessments of odour, ground cover and the risk posed by
direct physical contact with landfill surface, dust levels, and indicators of soil
erosion and slips. Where signs of any soil erosion and rubbish dumping was
identified, MCC has taken immediate action to mitigate the situation as part of
the daily management of the landfills. Hence any potential for adverse
environmental effects is avoided.

Although no detailed assessment of the potential for slope stability at the old
landfill sites has been carried out, the length, grade and width of the slope have
been examined to get a measure of the potential for slope stability. Generally,
any risk to public health and safety from the old landfill sites, are considered to
be not significant.
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9. Scope and Limits of Investigations

This report is based on Manukau City Council investigations and information
prepared for the purpose of this commission. Previous reports in relation to the
Old Landfills prepared for Manukau City Council by ESR Environmental
I.imited and Groundsearch EES Limited, were made available to GHD Limited
and they have also been used as sources of information. The assessments made
and the conclusions drawn are based on the data and information provided
from the above sources. Gutteridge Haskins and Davey Pty Ltd (GHD) accepts
no responsibility for other use of the data.

Where drill hole or test pit logs, laboratory tests, geophysical tests and similar
work have been performed and recorded by others the data is included and used
in the form provided by others. The responsibility for the accuracy of such data
remains with the issuing authority, not with GHD.

The advice tendered in this report is based on information obtained from the
investigation locations tests points and sample points and is not warranted in
respect to the conditions that may be encountered across the site at other than
these locations. It is emphasized that the actual characteristics of the subsurface
materials may vary significantly between adjacent test points and sample
intervals and at locations other than where observations, explorations and
investigations have been made. Subsurface conditions, including groundwater
levels and contaminant concentrations can change in a limited time. This should
be borne in mind when assessing the data.

An understanding of the subsurface site conditions depends on the integration of
many pieces of information, some regional, some site specific, some structure
specific and some experienced based. Hence this report should not be altered,
amended or abbreviated, issued in part or issued incomplete in any way without
prior checking and approval by GHD. GHD accepts no responsibility for any
circumstances, which arise from the issue of the report, which has been modified
in any way as outlined above.
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‘ Appendix A
Site Maps of MCC Old Landfills
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. Appendix B
Chemical Analysis Data for
Bore & Surface Water

#ef/( ~ Cod

Job Number: 15951 . Manukau City Council
Author: RS Assessment of Old Landfills
Date: June 2000



HILLS RD
i NH-NT Nitrte
mM . myl’» : msﬂ. g
17-0ct-94 Hills Rd | 031 i) <0.0] <002 <0.03 40 0.7 30.3 1.6 02 “1.2 0,02 12 B A 3 clear
06-Sep-93 Hills Rd | 0.4 77 <0.01 <0.02 <0.03 34 10,3 32,5 1.6 07 <0.2 0.3 10 11 23 681 XO0 0 16 none clear none
19-Dee-93 Hills Rd | B 1).66 120 0.007 0.59 0.72 470 72 110 39 $20 12 2.1 250 ~0.04 0,095 <01 YR 450 0.9 6.54 380 2.5 16.5 | murky  |dk. gnv
19-Jan-96 Hills Rd | B 0.53 S8 0.0003 0.003 0.007 | 51 130 0.24 1000 0.003 0.19 2000 190 0.026 <0.1 1.4 43
01-Apr-9% Hills Rd | B <0,001 0.033 0.027 51 0.3% 0.22 014 210 0.61 110 0.6 6.71 450 3 20 strony cloudy . black
Hills Rd | B oY 0.013 0.014 064 0034 0061 450 50 0.02 0.033 58 1.3 173 280 2 22 strong  [cloudy t:r.lblk
Hills Rd | B .75 - <0,00005  [0.004 0.003 - - - 093 - 0.014 0.035 250 - 0.0006 0.02 42 S0 1.25 6.37 - 1 205 slight s. cloudy
10-Jun-98 Hills Rd | B 0.5 - <(),0005 0.005 0.006 32 - - 1.2 - 0.21 0.033 R7 - - 0,002 0.09 49 3l 1.6 6.15 - 10 17 slight sl cloudy | It brown
21-Jul-9% Hills Rd | 1] 0.6Y - <0).0005 0.003 0.005 32 - - 1.1 - 0.015 0.019 120 - - 0.02 <001 50 31 K.l 6.58 - - 17 slight clear clear
13-Sep-ys Hills Rd | S 0.42 460 0.063 2.6 2.6 6.3 71 1900 32 1000 4.3 19 - 140 21 - - 390 0.5
22-Apr-Y6 Hills Rd | S 0,001 0,00 0.015 29 0.3l 0.008 0016 32 17
22-Apr-96 fills Rd | S <0001 0.00. 0.015 29 051 0.005 0.016 32 k) 1.7 1.6 7.13 330 2 16 slight clear clear
27-Nov-96 Hills Rd | S 0.7 0.004 0,008 31 0.001 0.031 990 19 0.024 0.1 4 6.76 360 2.3 19 nohe opague__ [brown
25-May-9% lills Rd 1 S 13 - <0,0005 0,005 0.016 X - - 0.0 - <0003 012 4500 - - 0018 0.68 0.002 12 3.6 6.5 - L] 17 nil sl cloudy [silty
22-Jul-98 Hills Rd | S 0.59 - <0.0005  |<0.002 0006 1.1 - - 002 - 0003|0042 310 - - 0.03 0.04 0.04 10 O 6.27 - 11 16 weak clear It gry
19-Oct-98 Hills Rd | S 0.665 - 0.00025 0.002 0.0075 |2.71 - - 1.006 - 00047 [0.06 1900 - - 0.02 1 - 243 52 643 600 55 26 Nil Opague |1t orange
17-Oct-94 Hills Rd 2 0.23 [£) <0.01 <002 <003 2.7 <l.3 14 0.5 38 0.2 <0.01 2 29 1) 6.9 6.32 370 0 15.5 clear clear
06-Sep-93 Hills Rd 2 0.2 17 <0.01 <0.02 <0.03 2.2 3.5 12.5 0.3 3l 0.2 <0.01 56 2.1 7.7 8 6.73 300 0 £3 pungent |clear none
19-Dec-93 Hills Rd 2 B 0.32 59 0.003 0.005 0.021 11 13 29 1.7 32 0.016 0.072 45 081 0.012 V5 9.7 36 1.5 631 LE) 0.5 15 l clear It gry
19-Jan-96 Hills Rd 2 B 0.46 49 0.0003 0.003 0.011 0.74 42 110 0.24 800 0007 015 1800 <0.04 <0005 |06 1.2 5
01-Apr-96 Hills Rd 2 B <0.001 0.012 0.009 70 0.62 0.03 0,15 29 <0.003 14 0.9 6.1% 130 <| I3 strong cloudy pr. black
12-Feb-98 Hills Rd 2 B 0.24 - 000519 |0.084 0.091 - - - 2 - 014 0.92 110 - 0.036 =001 84 20 2.1 6.21 - 0.5 19 slight s. cloudy |silty s
26-May-9% Hills R 2 B 0.23 - <0),0005 0.003 0.006 55 - - 2.6 - 0.008 0075 4 - - 0012 ~0 01 13 20 19 6.9 - 0.6 1% nil sl cloudy |sl silty
21-Jul-9% Hills Rd 2 B 0.23 - 0.0011 0.12 016 110 - - 4.7 - 0.12 056 18 - - 0.04 0.05 2 23 45 6.09 - - 17 slight sl cloudy fIt gy
16-Oct-9% Hills Rd 2 B 0.12 - 000074 [O.0087  [0.0134  [526 - - 282 - O0376 [0 16} A3 - - 001 02 - 288 3R 6.15 55 3 21 Nil Opague [ Opague
17-0ct-94 Hills Rd 3 0.36 23 <0.01 <0.02 <0.03 6.7 5 175 0.5 48 ~0.2 - 0.01 063 63 14 6.7 6.15 450 100 15 nil clear cleat
19-Dee-93 Hills Rd 3 B 11 0 0.002 0.1% 0.15 150 54 K6 3.7 210 021 08 320 =004 17 Al 130 180 1.3 6.335 180 1.5 I8 nil v.elondy |dk gy
19-Jan-96 Hills Rd 3 B 046 49 0.0003 0.004 0.035 1.4 43 100 025 780 0006 017 1700 200 001 0.2 | 4.7 2
O1-Api-96 Hills Rd 3 3 0.004 0.17 0.17 160 24 021 0,69 00 0039 180 0.5 6.60 475 3 18 strong — feloudy  Jyr. black
20-Jun-9% Hills Rd 3 B (.55 - ~0.0005 004 0.038 51 - - il - 003 021 90 - - S 0001 | 00l S0 kX 2.5 6.2 - 1 18 slight sl cloudy [blackish
21-Jul-9% Hills Rd 3 B 007 - 1),.0006 0.007 0.003 44 - - 217 - 0.014 0.0706 45 - - 001 0.02 3.6 12 2.26 6.26 - - 17 slight opague |blkish
16-Oct-9% Hills Rd 3 B 0238 - 0.00272 0.0944  |0.161 130 - - 4.17 0.173 0545 65 .65 |- - <001 0.5 - Lin| 1.8 596 60 3 20 slight Opaque _ [Dk grey
17-Oct-94 Hills Rd 4 <007 LR <0.01 «<0.02 <0.03 18 <13 3.7 0.1l 22 S0.2 =001 20 L 2.3 10.% 6.59 198 0 17 nil clear clear
17-Feb-95 Hills Rd 4 1.5 125 <001 0.04 <0.03 0.73 117 377 033 3357 ~0.2 0.03 S0 031 1.2 15 813 S8 0 23.% fishy fair v It grey
19-Dec-95 Hills Rd 4 B 27 X6 0.001 0.11 0.1 110 16 75 12 200 013 1 140 <0.04 4.2 <0.1 28 130 1.3 6.57 160 I 17.5 h v.cloudy [dk. gm. grv
01-Apr-96 Hills Rd 4 B <0.001 0.017 0.015 49 0.72 1024 013 o 0.018 56 0.6 64 200 1 1% slis_llll cloudy yr. black
12-Feh-9% Hills R 4 1] 24 - ~<0.00005 {0,044 0044 - - - URE] - 00032 o 1n 210 - 003 001 17 59 1 642 - 1 19 slight cloudy  |dk giy
22-Jul-9% Hills Rd 4 B 1.7 - 0.0008 0.022 0.022 48 - - 27 0.02 013 3 - - 0.01 0.01 4.8 38 4.6 6.4 - 9 I slight sl cloudy [It gy
17-Oct-9% Hills Rd 4 B 0.477 - 0.00008 0.002%  |0.004 33 - - 1.28 - 0.011 0018 Ol - - 00111 - R 2R 6.34 130 3 19 organic  |Opague | Lt grey
\
17-0ct-94 Hills Rd 5 <0.07 11 <0.01 <0.02 <003 28 <1.3 6.3 0.2 22 =02 0.1 219 <0).04 26 10.8 6.82 190 0 16 nil clear clear
17-Feb-93 Hills Rd § 14 11 ~0.01 0.03 ~0.03 11 102 29 03 2092 -0 005 174 0.5 (KO 16 3,39 0660 0 25 fishy laig v Itprey
17-Feb-u% Hills Rd 5 S 13 - 000081 [0.014 0,023 - - - 0.72 - 0.014 0.1 3700 - - 0,002 0.03 ~0.02 23 045 7.04 - X 24 stong [cloudy  [piv/blk
Comparison Data
hlank 0.21 14 <001 <00l |<0.03  |0.14 1.3 0.2 1,006 3.1 <0.2 0.02
yea waler 3.3 337 <0.1 <0.1 <0.3 0.3 331 7 0.07 9283 <2 0.4
river waler <0.1 4.2 <0.01 <0.01 <0.03 |59 6.1 7.3 0.13 244 <02 0.01
[ 2 <. 0.19 0.07 128 13 018 25 10500
ARC Trade Waste 23 ! 30 10 20 " 23
USEPA Fresh Acute 0.0039 0.016 0.18 0.083 0.12
USEPA Marine Acute 0.043 11 1.0029. 0.22 0.095
ANZECC Freshwater *0.0002 10,01 *).002 |1 *0.001 | *0.005
0.005 .03 N
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

WHITFORD PARK

date coll

5
10-keb-98 | Wihitlord I8 - 0.20,0.1 |- mod stg, [sleldy sl oil shn
17-Oc1-94 Whitford | 0 0.9 <0.01 <0.01 <0.03 0.6 <13 2.5 0.07 11.2 <0.2 0.01 76 <0.04 0.93 8.6 6.07 100 0 13 nil clear clear
17-Feb-95  |Whitford | 0.1 7.8 <0.01 <0.01 <0.03 2.1 3.2 4.5 0.03 20.5 <02 0.06 86 0.16 38 8 7.11 610 0 19 nil clear clear
29-Mar-96 | Whitford | B <0.001  |0.043 0.049 36 6.4 0.12 0.75 0.008 13 8 0.7 6.51 300 2 20 slight  |opaque |ur. / bik.
28-Jul-96 Whitford | B 0.23 - <0.0005 |<0.0005 ]0.021 T2 - - 0.62 - 0,006 018 77 - - <001 0.35 - 0.15 5 3.5 6.21 60 4 17 Nil Opague  [lgt gry
11-Oct-96 Whitford | ) 05 0.042 0.067 48 011l 083 710 306 <0005 1003 1.6 6.78 199 17 mod. cloudy |urey
10-Feb-98 Whitford | B 0.76 - 0.00216 {0.02 0.064 - - - 23 - 0.0606 0.79 940 - - 0.003 ; 0.0.02 - 4.9 - 6.2 6.79 3302 23.5 sl. Leach |cldy, gry |-
14-May-98  [Whitford | B 0.86 - 0.0005 0.011 0.041 32 - 3 0.029 0,39 810 - - -=20.001 <0.01 - 4.4 11 - 6.44 329 2 - slight sl cloudy |silty
20-Oct-98 Whitford 1 B 0.288 - 0.00053  [0.0051  [0.027 133 - 169 00189 |0 196 20 - 005 0.2 - - 22.1 38 6.63 110 s 21 organic  |Opaque | Lt grey
17-Oct-94 Whitford 2 <0.01 1.9 <0.01 <0.01 <0.03 1.6 <13 3 0.1 14.5 <0.2 0.0l 142 <0.04 1.1 9 6.3 103 0 13 nil clear clear
17-Oct-94 Whitford 3 0.12 22.2 <0.01 <0.01 <003 0.8 4.2 13.5 0.5 460.2 <0.2 0.01 132 = 0.04 0.74 4.5 6.41 350 13 nil clear clear
19-Dec-95 Whitford 3 B 0.85 140 0.001 0.019 0.059 30 40 78 0.6 560 0.19 0.77 1000 <0.04 <0.005 [9.6 5.2 31 1.8516.95 590 3.9 16.5 nil cloudy | .pry
29-Mar-96  |Whitford 3 B <0.001 o.011 0.027 31 5.1 0.089 0.25 0.017 4.9 9.4 1.75 6.62 380 20 slight opaque [pr. / blk.
11-Oct-96 Whitford 3 B 0.5 0.026 0.031 62 0.13 0.17 790 5 0.014 0.13 1.5 6.77 323 16 mod. cloudy ur. brown
05-Feb-98 Whitford 3 B 0.7 - 0.00038 10.027 0.076 - - - 3 - 1.18 0.64 590 - - 0.008 0.02 - 5.5 - 5 68,67 185]1 23 slight cldy, silty|-
14-May-98  [Whitford 3 B 0.495 - <0.0005 [0.0105 {0.03 52.5 - - 34 - 0.0825  |0.34 SBO - - 0.017 002 - 3.9 9 - 0.5 257 1 - nil st cloudy [silty
28-Jul-98 Whitford 3 B 0.32 - 0.0005  |0.0005 0.037 31 - - 2.1 - 0.013 0.073 210 - - <0.01 0.03 =4 1.8 7 29 6.41 100 5 18 Weak sleldy  |lpt iy
20-Oct-98 Whitford 3 B 0297 - 0.00017 [0.0012 [0.0076 |[34.5 - - 2.37 - 00124 ]0.051 RIS - - 0.04 03 - - 29.2 3.2 6.48 118 6 22 organic  |Opaque | Lt orange
17-0¢1-94 | Whitford 4 0.00 13.1 <0.01 <0.01 <003 1.4 12 10 017 412 <02 001 A8 < 0.04 0.76 9.7 0.75 290 0 13 nil clear clear
17-Oct-94 Whitford S 007 116 <0.01 <0.01 <0.03 3 17 1l 0.12 0612 0.2 001 260 “0.04 0.76 9.7 6.75 390 0 14 nil clear clear
17-Feb-9s Whitford § 1l 318 ~0.1 0.14 ~0.13 4.3 280 950 24 7790 2 -0l 120 021 0K 0.0 673 420 0 23 nil clenr clear
19-Dee-95 Whitford § 1) 0.56 87 0.011 0.17 0.3 380 34 77 15 200 0.28 20 180 =004 ~O008 S0 24 160 0.35/6.63 191 1 188 nil cloudy  [bIK. wry
29-Mar-9%6__|Whitford 5 B <0.001 _[0.013___[0.024 _ [29 63 0034 |14 [N 0.03 G4 14 6.43 115 <1 20 slight__opaque _|gr. / bk,
11-Oct-96 Whitford 5 B 0.3 0.013 0.021 064 0.043 1.1 97 3.2 0.011 0.22 1.6 06.72 93 17 mod. cloudy  Jurey
05-Feb-98 Whitford 5 B 0.38 - 0.00062 0.004 0.009 - - - 2.) - 0.018 0.49 140 - - 0.002 0.01 - 2.5 - 4.1 6.7 95]0.5 24 sl. Leach [cloudy |-
14-May-98  [Whitford § B 0.2 - 0.0013  10.005 0.023 57 - 29 - 0051 1.2 130 - - 003 - 0.01 - 2 (] - 6.4 K4 0.4 - nil sl cloudy [silty
20-Oct-98 Whitford § t) 0.197 - 0.00066 10,0024 {00112 |40.6 - - 344 - 00152 0353 280 - - =001 0.1 - - 32 4.2 0.39 70 4 21 |organic  |Opaque | Lt orunge
28-Jul-00 Whitford 5 B 0.16 - 0.0006  0.007 0.007 24 - - 24 ~ 0.006 0.27 77 - - <0.01 <001 - 0.58 6 2.7 6.15 50 4 16.5 Weak sleldy  |lyt gry
17-Oct-94 Whitford 6 0.02 6.6 <0.01 <0.01 <0.03 1.6 <1.3 5.5 0.04 297 <0.2 001 199 = 0.04 0.83 10.4 6.88 220 0 14.5 nil clear clear
17-Feb-95 Whitford 6 19 367 <0.1 0.23 <03 1.2 346 1104 038 D66 -2 012 02 035 0.7 12 7.4 500 1000 25 nil clear clear
19-Dec-95 Whitford 6 n 0.27 32 0.003 0.087 0.25 180 24 31 82 30 0.23 1.5 20 0.84 0011 <().| 24 30 23l6.77 240 15 20.7 shight cloudy 1. By
01-Apr-96 _ |Whitford 6 B <0.001 _ |0.03 0.044 48 3 0.085 025 0,059 0.15 35 54 5.87 45 <1 18 slight  |opaque _|or. / br.
11-0ct-96 | Whitford 6 B =01 0.018 0.025 25 0.066 015 20 “001 S0.005 0.6 4.4 6.4 19 I8 slight cloudy It brown
H-leb-98  [Whitford 6 B 0.20 - 0.00045  10.044 0.04 - - - 2| - 0015 0.20 XY - 0.002 0ol - 0.30 - 4.2 6.32 60 0 23.5 Nil clowdy |-
21-May-98  |Whitlord 6 B 0.1 - <0.0005 {0.008 0.022 65 - - 34 - 0041 046 160 - - =~0.001  [<0.01 - 0.22 9 35 6.05 90 0.5 19 nil s1 cloudy |orange
21-Oct-98 Whitford 6 B 0.059 - 0.00069 [0.0086 |0.0318 264 - - 0.847 - 0031 0.277 30 - - <0.01 0.3 - - 10.4 42 5.89 25 3 20 Nil dpmﬂle Lt orange
29-Jul-00 Whitford 6 B 0.05 - 0,005 0.005 0.029 25 - - 0.8 - 0.04 026 20 - - <0.0] <001 - <001 4 29 6.29 25 4 17 Nil slcldy  [lgtorge
17-0c¢t-94 Whitford 7 0.14 25.7 <001 <0.01 <0.03 19.2 4.8 15.7 09 76.2 “0.2 0.01 165 <004 0.28 2.5 6.33 530{100 15 nil Tight rust [light rust
19-Dec-95 Whitford 7 B 0.61 110 0.006 0,29 0.26 200 24 57 12 190 0.87 6.7 250 <0.04 <0005  [<0.1 4.9 69 5.1{7.13 24 0 17.5 nil cloudy  |brown
11-Oct-96 Whitford 7 B 0.7 0.24 0.22 260 0.79 [ 120 2 0.016 0.019 0.2 6.76 89 18 mod. cloudy |gr. / blek
10-Feb-98 Whitford 7 B 0.48 - 0.00164 [0.042 0.061 - - - 1.1 - 0.18 1.9 300 - - 0,005 0.03 - 35 - 4.5 6.71 135 0.5 22 sl. Sulphs{cl, silty re|-
21-May-98  [Whitford 7 B 0.34 - 0.0031 0.1 0.14 106 - - 2.7 - 043 3.3 190 - - 0.003 0.02 - 2.5 10 2.05 6.57 110 0.6 17 oily sl cloudy [blackish
29-Jul-98 Whitford 7 B 0.11 - 0.0008 0.007 0.016 14 - - 0.95 - 0.024 0.33 42 - - <0.01 <0.01 - 0.15 6 2.35 6.25 40 3 16 Nil clear clear
21-Oct-98 Whitford 7 B 0.164 - 0.00099 [0.0119 10.0232 392 - - 2.16 - 0.0555  10.608 85 - - 0.01 0.4 - - 14.1 318 6.56 60 4 20 slight Opaque | Lt orange
13-Sep-95 | Whitford 7 S 0.33 56 0.0035 J0.11 0.1 330 16 35 24 110 0.13 1.6 - 10 0.25 - - s 0.5
18-Apr-96 Whitford 7 S <0.001 <0.001 0.018 0.5 0.27 0.005 0.04 0.12 0.015 3.7
18-Apr-96 Whitford 7 S <0.001 |<0.001 [0.018 0.5 0.27 0.005 0.04 0.12 0.015 3.7 1.7 6.8 2450[16 19 strong  [clear or. / br
18-Apr-96__ |Whitford 7 S 0.2 0.003 0.002 27 <0001 [0.01 320 0.35 <0.005  [0.027 1.9 6.67 1323 17.5 mod. sl. cloudy|It brown
21-May-98 | Whitford 7 S 0.52 - <0,0005 |<0.002 |0.004 22 - - 1.9 - <0003  |0.024 1100 - - <0,001 |<.001 - <0.02 10 1.8 6.62 420 2 16 nil slcloudy |sl or/br
29-Jul-98 Whitford 7 S 0.19 - <0005  |0.002 <0.002 |17 - - Il - <0.003 |<0.005 |280 - - <0.01 <0.01 - 0.02 11 1.5 6.48 90 5 16 Weak slcldy |lgtorges
20-Oct-98 Whitford 7 S 0.212 - 0.00012 [0.0012 [0.0018 |32.8 - - 1.65 - 0.002 0,012 265 - - <0.01 0.1 - - 23.6 1.l 6.18 110 60 21 Nil Opaque |Lt omngcl
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494

DOC: ACLAAOZA

WHITFORD.2.XLS

17-Oct-94__ |Whitford § 023 1137 <001 f<o01_ [<003 |07 97 I3 022 100 <02 001 R CT Y [ 42 638 800 500 15 nil clea clew
17-Oct-94 Whitford 9 <0.1 8.9 <0.01 <0.01 <0.03 24 1.7 9.8 0.05 68 <0.2 0.01 84 0,04 0.97 10.8 6.8 400 0 15 nil clear clear
17-Feb-95 Whitford 9 4 375 <0.1 0.27 <0.3 1.8 352 1187 0.44 9891 <2 =01 202 041 0.8 9.8 7.32 600 1000 25 nil clear clear
[20-Mar-96__|Whitford 10 B <0001 __[0.019___[0.047 |78 37 019 033 0,023 (] 19 21 629 ___[190 1 22 slight__|opague_[gr. /br.
10-Oct-96 Whitford 10 B 0.1 0.018 0.041 150 0.069 0.2 440 2 0.005 0.033 mod. cloudy |grey
13-Feb-98 Whitford 10 B - - - - - - - - - - - - - - - - - - - - - - - - - = 2
18-May-98 | Whitford 10 B 0.27 - 0.001 0.01 0.046 86 - 33 - 0.12 0.18 870 - - 0.004 0.11 4.1 55 - 5.89 290 2 - nil sl cloudy [silty
28-Jul-98 Whitford 10 B 0.16 - 0.0006 0.005 0.02 30 - - 1.6 - 0.012 0.046 220 - - <0.01 <0.01 0.24 13 N/A 597 90 5 18 Weak sl cldy  forange
21-Oct-98 Whitford 10 B 0.18 - 0.00022 [0.0029 0.0179 51.8 - - 2.01 - 0.0242  |0.046 420 - - 0.02 0.5 - 40.3 unable to [6.37 118 9 21 slight Opaque [Lt orange
Comparison Data
blank 0.21 14 =0.01 <0.0/ <0.03 0.4 13 0.2 0.006 3.1 =0.2 0.02
sea waler 3.3 337 <0.1 <(./ <0.3 0.3 331 1077 0.07 9283 <2 0.4
river waler <0.1 4.2 <0.01 <0.0/ <0.03 3.9 6.1 7.5 0.13 244 <0.2 0.0l
G 22 <0.01 0.19 0.07 128 13 0.18 25 10500
ARC Trade Waste 25 1 30 10 20 10 25
USEPA Fresh Acute 0.0039 . {0.016 ... 10.18 0.083 0.12
USIEEPA Marine Acute 0.043 - |11 0.0029 0.22 0.095
ANZECC Ereshwater *0.0002.:10.01 *0.002- {1 *0.001 _ [*0.005
ANZECC Marine 0.002 0.05 10.005 0.005 0.05
|
’
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

-
PAIL RD
i 5 %3 Na 7 7 = g o TR 7
13-May-96 _|Pah Rd <0001 <0.002 0.01 4.1 11 0.006 46 <0.003 26 2.65 7.09 140 <l 18 slight clear It. br.
11-0ct-96__|Pah Rd S | —_|G0d__[oo03__ |64 =% <0001 0019 |74 25 <0005 [0.42 O 28 7.17 23 |- 208 slight___|clear It /or.
17-fhox___|Pah Rd S 4 - <.00005 0.003 <0.002 |- - - 0.35 - <000 0.014 030 - - .52 0.92 - 12 4 14 7.15 - 1.5 22 nil clear, oil _|black scd.
25-May-9% __|Pah Rd Is 9 - <0005 |<0.002 0.0055 12 - - 0.55 - <400 (.385 7900 - - 0.025 0.26 - 19 5 32 7. - 15 16.5 nil sl cloudy |sl orange
18-Oct-94 _ [Pah Rd <0.02 19 <0.01 <0.01 <0.03 0.4 <13 18 0.04 35 <0.2 <0.01 1420 <004 1.7 10.6 6.69 380 100 17 43._.1 clear clear
24-Feb-Y5 | Pah Rd 0.35 25.5 <0.01 <0.01 <0.03 23 14 355 .36 251 <0.2 0.02 1400 0.21 0.8 6.8 7 700 0 22 nil clear clear
2-Mar-96_|Pah Rd B 0,009 0.97 0.85 370 85 (K] 3.6 7 <0.005 <01 39 45 638 50 <l 18 ll_uod. cloudy  [It. br.
0-Oc¢t-96 | Pah Rd B 0.2 0.01 0011 31 0,025 0048 28 24 0.023 <0,005 3 5 6.61 73 - 20 slight sl cloudy |It. grey
3-Feb-9% _ [Pah Rd B [03% - 00002 [0.086 0.053 - - - 0.7 - 0.003 008 40 - . 0018 <0.01 - 22 2 4 6.51 - 0.5 18.5 nil sl cloudy |-
19-May-9% Pah Rd i) 1.3 - 0.0013 0.12 0.01 23 - - 1.1 - 045 .69 395 - - 0.04 <0.05 - 190 30 5 - - 0.9 19 nil sl cloudy | blackish
22-Jul-9% Pah Rd 3 0.2 - <(.0005 | <0.002 0.004 24 - - 0,56 - <0003 0.009 57 - - <0.01 <0.01 - 21 10 - 6.28 - 3 16 weak clear clear
19-Oct-98  [Pah Rd B [0.596 B 0.00019  10.0017 0.0057 24.2 - - 0,337 - 0.0142 0.052 110 - - <001 0.6 - - 30.2 2 6.61 75 G 19 organic __ [opaque | L1t grey
K-Oct-94 ﬁ'uh Rd 2 0.26 100 <0.01 <0.01 <0.03 0.7 10 3% 12 36 <02 0.27 15 00 7.1 43 6.47 $00 700 o nil clear clear
[12-Mar-96 Fﬂ- Rd B 0042 |24 24 530 9.7 93 ] 130 <0005 [<0.1 27 K] 635% 170 1 [] stong [cloudy |1 br.
0-0ct-96  [Pah R B 9 1.2 1 540 4.5 7 27 62 <0.005 0.1 35 0.1 0.62 118 - ¥ slil_5|_|l cloudy ‘gr,/blk
13-Feb-0K Pah Rd B A - 000019 J0.01% 0.017 - - - 0.52 - 0.087 0.15 50 - - 0.007 . [<0.01 - 51 30 1.3 6.7 - Y li cloudy |-
19-May-9% Pah Rd i) 1§ - <0.0005  {0.055 0.0065 67 - - 1 - 0.16 0.21 Y0 - - 0046 <0.05 - 260 53 24 - - icd nil st cloudy |blackish
22-Jul-9% Pah Rd B [0.09 - 0.0007_ 10.035 0.033 50 - - [N - 0.13 0.2 21 - - <0.01 0.02 - 4.2 23 - 6.56 - G weak sl cloudy It gry
19-Oct-9% Pah Rd B 0.235 - 0.00241 10,122 0.358 874 - - 1.42 - 0,488 0.743 55 - - 0,02 0.5 - . |- 36 2.2 6.47 100 O 20 organic __|opaque Dk grey
23-Jul-9% Pah Rd 2 S 1.7 - <0,0005  [0.003 0.01 12 - - 0.49 - <0.003 0.009 310 - - 0.1 1.7 - 21 20 - 7.27 - 15 18 weak opaque _ |It oﬂmgg__1
23-Oci-98 _ [Pah Rd 2 S 163 - 0.0007  [0.038 0.09 126 - - 1.44 - 0.037 0,32 1813 - - 0.02 0.7 - - 29.6 2.2 743 300 38 [ slight sl clon(_lz'_lrg_rcy
8-0ct-94 _ [Pah Rd 3 <002 15 <0.01 <0.01 <003 0.3 <13 15 0.06 206 <0.2 <001 o0 <004 1.6 %4 6.86 300 0 15 nil clear clear
4-Feb-Y5  [Pah Rd 3 0.39 17 <0.01 <0.01 <0.03 5 3.1 11.2 0.76 32 <().2 0.03 75 0.08 1 35 7.53 280 N/T 8 ’Lll clear clear
12-Mar-96_ [Pah Rd 3 B 0.008 0.33 0.43 160 4.1 1.2 48 66 <0005 [<0.1 27 0.8 6.72 175 1 D) mod. cloud It. br. i
0-Oct-96__ |Pah Rd 3 [B__[09 0.2 0.21 170 0.69 23 xR 54 <0005 [0.02 25 0.3 6.85 141 - 0 mod. cloudy r. / blk
13-Feh-uy Pah Rd 3 .72 - 0.000185 |0.011 0.013 - - - 0.335 - 0.0355 0.12 52 - - 0.007 <0.01 - 2 23 1.6 6.87 - 9.5 slight clear -
11-Jun-98 Pah Rd 3 ] - <0.0005 _[0.005 <0.002__ [23 - - 0.3 - 0.012 0.084 57 - - 0.004 0.01 - 05 33 1.7 6.7 - 7 slight slcloudy |sl silty
23-Jul-9% Pah Rd 3 .69 - <0.0005  [<0.002__[0.013 11 - - 0.34 - 0.011 0.14 67 - - 0.05 18 - 31 19 - 685 - 0 7 nil opaque__ [l orange |
19-0ct-98__|Pah Rd 3 B (0152 - 000012 [0.0027 0.241 222 - - 0.769 - 0.0084 013 s0:50 |- - <0.01 0.7 - - 31.7 2.6 6.17 52 3 v organic _|opaque __[Ltgrey
24-Fcb-95 _ |Pah Rd A 0.74 37.5 <0.01 <0.01 <0.03 2.7 32 77 0.24 (] <02 0.03 25 0.061 1.1
[13-Scp-95  [Pah Rd 13 S 0.9% 380 0.086 0.8 4.7 1500 32, 110 2% [ 38 30 - 4600 (.44 B - n 0.5
Conparisan Data
blank 0.21 14 <0.01 <0.01 <0.03 0.14 [&] 0.2 0.006 3.1 <0.2 0.02
sea waler 3.3 337 <0. <01 <0.3 0.3 331 1077 0.07 9283 <2 04
river water <0.1 4.2 <0.01 <0.01 <0.03 5.9 6.1 7.5 .13 244 <0.2 0.01
G, 2 |22 <0.01 0.19 .. |0.07 128 13 0.8 25 10500 = =
ARC Trade Waste 25 1 30 10 20 10 25 £
USEPA Fresh Acute 0.016 - 0.18 - 0.083 0.12
USEPA Marine Acute I. 0.0039 022 [0095
ANZECC Freshwaler. 0.01 *0.002 ! *0.001 *0.005
ANZECC Marine 0.05 0.005 0.005 0.05

Pahed 2 xis



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

NGATI OTARA
02-Sep-95 | Ngati Otara <0.01 <0.01 4 0.2 0.03
|25-May-98 [Ngati Otarn _ |S |2 - <0.0005__|0.003 0.007 9 - - 045 - <0003 (001K - - 0.024 0.2 - 24 19 22
jﬂqx-‘)l Ng.'lli Otara <0.2 20 <0.01 <0.01 <0.03 2 3 79 0.07 1% <{).2 <01 89 0.06 4.4 9.2
7-Oct-24 NEnli Oara 0.03 19 <0.01 <001 <0.03 4 <13 1 0.2 24 <02 <0.01 759 0.09 2 48
9-Dec-95 | Ngati Otara B 0.39 53 0.001 0.017 0.026 7 18 23 0.83 S0 0.027 0.24 21 0.9 9.5 4.1 3% 380 13
7-Jul9%  [NeatiOwra | |B [0.32 - <0.0005__ [<0.002 _ }<0.002 7 - - 1.1 - <0003 [<o005 |23 - - 0.02 <0.01 - 26 16 -
17-Oct-98 | Ngati Otara B 0.294 - 0.00085 00,0048 0.0131 1.6 - - 1.21 - 0,0308 0.196 55 - - 1.09 0.4 - - 67.6 2 oily
06-Sep-94 | Ngati Otara <0.2 9 <0.01 <0.01 <0.03 1.8 2.1 R4 0.16 25 <0,2 0.09 77 23 6.9 9.5 6.51 020 0.5 4 ungent  [clear none
17-Oct-94 | Ngati Otara 0.15 Y <0.01 <0.01 <0.03 3.2 1.6 Y 0.2 24 <().2 <0.01 1125 <0.04 9.7 8.3 6,35 000 600 5.8 nil clear clear
24-Fcb-93 Ngli Otara 0.3 7.1 <001 <0.01 <003 (16 2.9 154 0.16 125 <1).2 0.07 48 12 14 2 744 00 0 (] mildew fair-opaqu [\' It grey
02-Apr-96_|Ngali Otara B 0.029 0.11 0.46 2350 ) 0.3 14 ] 0011 12 0.6 6.69 100 <1 21 moderate ue ./ br.
29-Oct-96_ | Nuati Otara B 0.5 0.009 0.076 59 0041 0.73 13 .64 [ 0013 9.1 1% 6.62 65 <1 1% strony v.dark r._brown
1-Feb-9% | Ngati Otara _A_B 0.69 - 000448 J0.016 0.21 - - - 088 - (L.0%Y | 19 - - 00001 <01 - X2 14 32 6.66 - 0.5 19.5 sl sulphour |sl cloudy |silty res.
122-May-9% Nggli Otara B (.48 - 0.0088 0.021 0.31 03 - - 0,68 - 0.14 1.7 - - - 0.031 <001 - 13 17 1.92 6.8 - 0.5 19 nil sl sily lackish
24-Jul-98 | Ngati Otara B 10.53 - 00006 <0.002 0.029 7 - - 0.46 - <0003 0.099 21 - - <001 0.8 - 0.43 1 - 6.2 - 4 16.5 weak opaque L orange |
7-Oct-98 Ngnli Otara B 0.437 - 0.00126 _ |0.0018 0.0629 5.5 - - 0.994 - 1.0233 0.169 30 - - 0.03 (.06 - - 29.1 2.9 037 60 2 19 nil OEI ue Lt orange
26-5(:2:‘)4 N&nli Otara 3 0.95 LA <0.01 <h.01 <0.03 12 14 31 0.5 120 <0.2 <0.01 237 9.9 £ 10 4.2 5.47 273 0 15 4__| clear clear
17-0ct-X4 Ngnli Otra 3 0.5 77 <t.01 0.02 <(.03 12 14 29 0.6 103 0.2 <001 76 8.1 .8 39 6.26 184 0 16 nil clear clear
19-Dee-95_ [Neati Olara 3 |B 1.1 75 0.01 0.14 0.54 150 14 25 3 30 .52 19 1 <004 <0.005 5.2 9.7 %9 1.5 6.67 100 0.5 19 nil cloudy uryipm
29-Oct-%6_[Ngati Owra 3 _|B 0.9 0,029 0.11 8S 0.1 0.8 2% 23 0.1 0.052 *! 21 2.4 6.56 55 <l 18 strong v.dark black
LI-Feb-98 |Ngati Oara3 |B 1.1 - 0.00873  [0.08 0.046 - - - 13 - 0.27 Lo6 51 - - 0007 0.02 - 57 26 13 631 - 0.5 24.5 slight v cloudy ‘dk sry
8 |Ngati Oara3 _|B 14 - 0.01 0.075 0.48 140 - - 24 - 036 L1 - - - 0.036 0.08 - 19 35 1.80 7.1 - 0.4 19 nil sl silty bluckish
24-Jul-9% N%me 3 |B |13 - 0.0014 0.021 0.091 76 - - 0.94 - 0073 0.22 23 - - 0.02 0.07 9.1 18 - 6,43 - 3 16 weuh vpayue vrange
7-Oct-9% Ngati Otra3 (B 0.903 - 0.00305 0.0215 0.0894 99.8 ~ - 0.751 - 0.0755 0.263 25 - - 0.03 0.3 - - 368 6.54 48 2 20 m_'gnllic Opaque Dk grey
L 3-Sep-95 _[Negali Otara 3 1.1 10 0.0024 0.06 0.093 480 21 42 0.78 190 0.1 .58 - 310 13 - - 17
122-Apr-96_|Ngati Otara 3 <0001 0.00: 0.025 24 0.29 0.004 0.07 2.7 9.5 13 9 6.52 270 1.5 1% slight clear clear
7-Nov-96_[Ngati Oara 3 [S X 1.0 0.017 36 <0001 0.059 2600 25 0.04 0.36 10 6.53 1100 7.5 19 nil opague brown '
_&:cb-‘)l _Ngzli Oara 3 _|S 4 - <0.00005_0.00 0.006 . - - 031 - <0.001 (044 4000 - - 0.032 2.1 - 71 1] 1.2y 06.38 - 7.3 23 nil clear -
27-Jul-9%  |Ngati Otara 3 _[S X - <0.0005__[0.00; 0.041 16 - - 0.3Y - 0.009 0.12 X600 - B <0.01 0.55 - <0.01 5 - 72 - 190 18 weak |s! cloudy rg y
17-0ct-94 Ngnli Otara 4 0.04 10 <0.01 <001 <0.03 0.6 <1.3 [0 0.1 16 <(),2 <0.01 085 <(0.04 0O 104 6.26 458 0 16 i clear clear
24-Feb-95 _|Ngati Otara 4 0.4 16.1 <0.01 <0,01 <0.03 1.1 10.6 39 0.19 40.5 0.2 0.1 15 kL) 36 35
17-Oct-94 N_giomm § 0.06 42 <001 <0,01 <0.03 5 3.7 3 (.8 29 <,2 <0.01 206 <0.04 10 8.5 6 470 0 16 nil clear clear
4-Feb-93 Nﬂomn 5 2 14 <1 <0.1 <03 13 014 27 <2 <01 78 25 29 732 25000 15000 20 salt clear {clcar
[13-Sep-95 | Ngati Otara $ 031 63 00004 [0.002 0.011 1 89 4 0.51 42 0,006 0.047 - 40 73 - - 10 0
2-Apr-96_|Ngati Otara § <001 0.002 0.02 2 011 0,007 016 0.032 3 27 8.1 6.44 20 0 17 nil clear clear
9-Oct-96_|Ngati Otara § <ih.1 0.003 0.01% 30 0.01 0.106 28 0,87 .06 3.7 42 7.1 6.23 214 - 159 ‘El clear clear
17-Oct-94 NE.’lli Otara 6 <0.02 19 <(.01 <0.01 <0).03 4.9 Lo 21 2.6 062 <0.2 0.03 20 0,09 .44 L] 6.78 12,500 Y000 19 faintorg  [Fair clear
17-Oct-94 | Ngati Otara 7 1.2 109 <001 <001 <0.03 22 113 322 0.2 30%0 <1.2 0.00 420 0.24 1.5 104 744 1100 200 20 [wstwatr  [elear v It grey
24-Feb-95 | Ngati Otara 7 2.5 192 <q.1 <0.1 <03 L6 180 603 0.26 4900 <2 =01 496 016 0.8 74
19-Oct-98 |Ngati Owra 12 |S |24 - 0.0001 o108 Jooo72 1427 - - 0.295 - 0.0036_ [0.024 11760 - - <001 0.3 - - %4 8.2 7.25 2900 265 24 nil Opague Lt grey
Comparison Data
Ihlunk 0.21 14 <0.01 <0.01 <0.03 014 1.3 0.2 0.006 3l <2 0.02
yeu water 33 337 <0.1 <0.1 <0.3 0.3 331 1077 0.07 9283 <2 0.4
river water <0.1 4.2 <00 <0.0! <0.03 5.9 6.1 73 013 244 <2 0.01
|(% 27 <aFlL U1y 007 | 13 0,13 25 10500
ARC axte |25 7 30 I/o 20 7o 25
USEPA Fresh Acute o 0:0039__[0016___[0.18 008 (002 :
USEPA Marine Acule 0.043 A 0.0029 0.22 0.095
ANZECC Freshwater *0.0002 .01 *0.002 1 *0.001 *0,005
ANZECC Marine 0.002 .05 [0.005 0.005 0.05

NGATIOTA 2 XLS 22104199



RIVERINA AVE

e
b

i

yellow / br.

26-Mar-96 _ [Riverina 4 0.002 2.2 0.74 920 11 0.92 21 <0.005 0011 27 1.2§ 5.63 120 <1 22
06-Noy=96 _ [Rivering 4 0.2 0.094 072 54 1).052 0.1 280 (XD < (L005 0.028 48 53 5.0 100 <l 17 slight [eloudy or. / brown|
04-Jun-98  [Riverina 4 <0.05 - <0.0005  |0.027 0.49 34 - - 0.72 - 0.047 .58 R4 - - 0.005 0.01 0.13 17 58 5.49 - 0 17 sl odour ]_s_l cloudy [blackish
22-0ct-98 _ |Riverina 4 0.05 - 000046 [0.0148  [0.195 11.7 - - 0.409 - 0.0214_ [0.194 55 - - 0.02 0.3 - 28.1 3.5 5.58 22 ] 19 |mod sl cloudy y
Comparison Data

blank 0.21 14 <0.01 <0.01 <0.03 0.14 13 0.2 0.006 3.1 <0.2 0.02

sea waler 3.3 337 <{). <0.1 <0.3 0.3 331 077 0.07 9283 <2 0.4

river waler <0.1 4.2 <0.01 <0.01 <0.03 5.9 6.1 7.5 0.13 244 <0.2 0.0/

Greenmounl 22 <0.01 0.19 0.07 128 13 0.18 25 10500

ARC Trade Waste 25 1 30 iﬁ) 20 10 235
USEPA Fresh Acuie 0.0039 0.016 {018 - 0.083 0.12
USEPA Marine Acute 0.043 . |0. 0029 0.22 0.095
ANZECC Freshwater *0.0002 1001 *0.002 1 *0.001 *0.005
L ANZECC Marine- 0.002 0.05° o005 0.005 0.05

RIVERINA 2.xls
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

RIVERHILLS PARK

g

It br.

RVRHILLS 2 xls

07-Apr-96 Riverhills 2 B <0.001  10.002 0.01 140 ; ; 0.1 5.2 3.55 5.25 240 1.5 19 cloudy
20-Oct-96 Riverhills 2 B 0.1 0.02 0.024 410 0.022 0.1 1900 3.6 0.077 0.048 21 2.5 5.62 485 19 strong |cloudy [gr. br.
27-May-98  |Riverhills 2 B <0.05 - <0.0005 [0.021 0.036 130 - - 4.8 - 0.043 0.11 880 - - 0.022 0.09 2.05 19 4.9 5.9 - 2 16 nil sl silty  [blackish
23-Oct-98 Riverhills 2 B 0.023 - 0.0003 0.0149  10.0213 88.2 - - 0.0006 |- 0.0287 [0.071 500 - - <0.01 0.4 - 15.9 34 5.77 102 4 19 slight sl cloudy (Lt grey
Comparison Data
blank 0.21 14 <0.01 <0.01 <0.03 0.4 13 0.2 0.006 3.1 <02 0.02
scea waier 3.3 337 |<0.1 <0.1 <0.3 0.3 331 1077 0.07 9283 <3 0.4
river water <.l 4.2 <0.01 <0.01 <0.03 5.9 6.1 7.5 0.13 244 <0.2 0.01
Greenmount 22 <0.01 0.19 0.07 128 13 0.18 25 10500
S ARC Trade Waste 25 1/ 30 10 20 10 25
USEPA Fresh Acute 0.0039 10.016 0.18 0.083 0.12
(USEPA Marine Acute__ 0043 [ET - [0.0029 0.22 0.093
ANZECC Freshwater " [*0.0002 " |0.01 %0002 |1 *0.001 *0.005
ANZECC Marine_ “loooz_ {005 _[0.005 0.005___[0.05
B
Al
\
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LEABANK PARK

[2-Apr-9__|Leabank 5 | |
29-0ct-96___|Leabank 5 <01 0.069 0053 o0 0052 0.2l 37 <i).0] .02 24 1.6 4.2 8.75 13 <l 19 [Lil or. /br. low
Comparsion Data |
blank 0.21 14 0.14 1.3 0.2 0.006 3.1 <02 0.12 54 0.16 14 12 |6.96 |at 0 22 none____|opaque___|light grey brown_|
sea waler 3.3 337 0.3 331 1077 0.07 9283 <2 .02
river water <0.1 4.2 5.9 6.1 7.3 0.13 244 <02 04
Greenmount 22 128 13 0.18 0.01
ARC Trade Waste 25 20 0 25 10500
USEPA Fresh Acute 0.083 25
USEPA Marine Acute 0.22 012
[ANZECC Freshwater 7 *0.001___|0.093
ANZECC Marine lo.00s~ [*0.005
Al
LEABANK 2.xis 22/04199
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

MIRO RD
z,“, & & 7 . o
%, i Y o J R : i
28-Oct-94 Mir Rd | 0.1 13 <0.01 <00l fud 3.1 1.7 1.7 ooy [r6 <0.2 018 45 0.29 K] 1.3 168 v 600 16 Clear | Clear
19-Dec-95 Miro Rd | B |12 96]0.001 0.009 10,022 17 40 L3 0.38 250 0.022 0.21 220 26 <0005 |<0.1 34 64 6.84 230 1.5 19.5 clear It. ylow
25-Mar-96 Miro Rd | B 0.001 0.002  [0.025 5 19 0.012 0.052 32 <0.005_[0.004 6K 115 6.98 230 1 1% L cloud / br.
05-Nov-96 Miro Rd | B_|og 0.028  [0.028 2% 0026 0.035 2600 12 <0.005 [0021 n 2.4 7.16__ 900 6 17 mod._|cloudy |dk gry
12-Feb-9% Miro Rd | B_|0Y - 0.00019 0.1 0.19 - - - 0.4 - 013 0.34 210 - - 0002 |~0.01 13 40 0.8 702 |- 1 20.5 sl. leach [sl. cloud |-
20-May-98 Miro Rd | B 1093 - <0005 10.0065 [0.009 17 - - 0.24 - 0.0041 .28 200 - - 0.15 0.35 0.65 1 3.05 17 - 1 17 nil |s! cloud |s! silty
23-Jul-9% Miro Rd | B_[1.5 - <0.005 0003 [0.015 28 - - 0.6 - 0.004 0.15 vs - - 008|001 21 M 1.5 7.01 - 13 18 weak  felear  |clear
20-Oct-9% Miro Rd 1 1] Lol - 0 00002 0.0036[0.0059 23 - - 043 O 0147 115 ol 14 - K24 1.4 711 160 7 25 xli_uhl_ﬂn_umv It oranpe
19-Dec-95 Miro Rd 2 B 098 110{0 0.008 10.021 27 67 180 22 1400 0012 0.13 3000 <004 [<0.005 |<0.1 16 160 6.66 750 5 16 nil clear Ity
12-Feb-9% Miro Rd 2 B _|L1S - <0.0005 10,003 [0.005 - - = 14 - 002 0.022 3700 - - <0.001 [<0.01 4.8 21 1.3 742 - 4 18.5 Nil clear -
20-Aug-94 Miro Rd 3 1.8 220 <0.1 0.4 <0.3 1.2 167 574 1.3 4388 ~2 -0 177 - - 2 7.02 15500 |11 16 Nil Fair Gr./Brown
28-Oct-94 Miro Rd 3 <0.1 40 <0.01 <0.01 |<0.03 59 174 41 0.0 175 <0.2 <0.01 380 4.7 6.2 74 6.7 500 0 16 Nil Clear Clear
15-Sep-vs Miro Rd 3 S |07 160{0.0015 0.15 0.22 120 |47 140 2.3 400 0.69 0.71 - 360 14 - - 18 3
19-Dec-95 Miro Rd 3 B |11 110]0.002 0014 0.035 24 75 160 2 1200 0.034 0.17 2600 <004  [<0.005 |<0.1 15 72 6.6 1000 6.5 20 nil clear br. gry
25-Mar-96 Miro Rd 3 B 0.001 0.002  10.023 49 2.1 0012 0.04% 4.3 <0005 [0.048 31 4.3 6.83 900 5 22 |mod. cloudy fury / br.
26-Mar-96 Miro Rd 3 B 0.00]1 0.038 10,077 33 14 0.08 0.19 12 0008 Jooll 54 2 697 1400 9 L] mod. cloudz |:rv /br.
05-Nov-Y%6 Miro Rd 3 B | 0.086  [0.12 110 011 0.19 2200 10 0.007 _ [0.037 53 33 7.2 600 4 20 strong _ |dark black
05-Nov-96 Miro Rd 3 B |12 0.011 {0013 28 0.056 0.24 180 27 0.005  [0.029 39 2.2 7.13 190 1 20 strong _|mod. byg'
17-Feb-9% Miro Rd 3 B_0.64 - <0.00005_0.003_0.007 - - - 1.3 - 0.003 0025|100 |- - 0.007__|0.007 6.9 sl 1.55 733 |- 4 19 Nil clear sl brown
26-Aug-94 Miro Rd 4 13 194 <0.1 0.27 <0.3 I.J 134 458 1.3 3373 <2 <01 458 - - 2.5 7.18 15000 |1 14 Nil Slight O|Gr/Brown
28-Oct-94 Miro Rd 4 <0.1 26 <0.01 <0.01 |<0.03 3.6 14.1 25 0.38 163 ~0.2 ~0.01 340 2.6 39 L 7.65 265 0 17 Nil Clear__|Clear
15-Sep-9s Miro Rd 4 S |0.R3 160010001 0.07 0.12 100 56 150 2.3 780 0.3 0.34 - 390 13 - - 15 3
14-May-96 Miro Rd 4 S <0.001 <0.002_|0.02 0.08 0.03 0.39 0,03 0.16 S8 0.8 707 6.65 105 <l 17 nil clear  |clear
05-Nov-96 Miro Rd 4 S _|<0.1 <0.001_0.001 0.078 <0.001 <0.002 {49 0053 |<0.005 (6.3 1 5.4 6.72 YA - 17.7 slight _felear  fclear
Zln-AuE-GM Miro Rd 5§ <0.1 24 <0.01 <0.01 |<0.03 <001 10.1 35 <0.01 212 <0.2 =0.01 50 - - 7 1300 0.5 16 Nil Crystal | Crystal
28-Oct-94 Miro Rd § <0.1 14 <0.01 <0.01  [<0.03 0.2 4.1 15 <0.01 |68 <0.2 <001 245 <0.04 4.1 94 6.89 720 300 16.5 Nil Clear | Clear
26-Aug-94 Miro Rd 6 <0.1 24 <0.01 <0.01  |<0.03 0.04 105 37 0.03 237 <0.2 <0.01 2143 - - 6.7 7.8 1500 1 16 Nil Crystal |Crystal
28-Oct-94 Miro Rd 6 <0.1 19 <0.01 <0.01  {<0.03 0.1 6.6 25 <0.01 122 0.2 <0.01 220 <0.04 5.5 4.5 6.86 6000 3500 19 Nil Clear__ [Clear
24-Feb-Y5 Miro Rd 6 0.56 50 <0.01 <0.01_ [<0.03 0.4 325 103 0.00 758 <().2 0.05 220 0.25 44 - 6,95 350 3 16 fcar|cloudy |Greenish brown
Zﬁ-AuB-‘M Miro Rd 8 <0.1 63 <0.01 <0.01 |<0.03 0.1 10,5 36 0.03 170 <0.2 <0.01 2500 - - 8.4 73 950 0 14 Nil Clear __(_l__\.nr
28-Oct-94 Miro Rd & <0.1 18 <0.01 <0.01 |<0.03 1.3 38 73 0.1% 35 <0.2 0.03 493 016 0.88 23 7.09 2000 1000 20 Nil Clear_ |Clear
.
26-Aug-94 Miro Rd Y 0.23 44 <0.01 0.04 <0.03 0.4 26.7 Y0 0.18 725 <0.2 0.05 3223 - - 9.5 733 3400 2 13.5 Nil Clear Clear Al
24-Feb-95 Miro Rd 9 0.4 21.5 <0.01 <0.01  |<0.03 1.8 20.5 29 013 347 <1.2 0.0% 270 0.76 1.6 - 7.17 430 3 155 Nil cloudy [Lt. greenish brow
26-Aug-94 Miro Rd 10 3.2 321 <0.1 0.62 <0.3 0.4 311! 1025 0.08 720 <2 <0.1 K724 - - 9.4 7.23 110 0 1% Nil fair-opa |dark goy
26-Aug-94 Miro Rd 11 33 337 <0.1 0.59 <0.3 <0.3 |331 1077 0.07 9283 <2 <01 9723 - - 5.8 7.12 131 900 16 I Clear_ |Clear
IS-S\.y-‘JS Miro Rd B! Borchol | B |11 97]0.0013 0.097 |o.11 36 40 84 0.73 210 0.1 0.47 220 220 30 0.004  |<0.005 26 [
15-Sep-95 Miro Rd B2 Borchol | B |1.1 16010.0013 0.11 0.15 6l 7 190 24 1600 0.073 0.29 3000 1300 15 0005 [<0.005 15 6.5
15-Sep-95 Miro Rd B3 Borchol | B |0.75 400{0.027 3 4.4 2900|150 440 52 1200 3.7 6.9 2100 300 13 0.005 | <0.005 33 5
IS-SL:B—‘IS Miro Rd B3# - - 000049 [0.0072 ]0.066 1.7 - - 0.3 - 0.013 0.07 - - - -
27-Apr-95 Miro Rd F 0.38 84 <0.01 <0.01 {<0.03 S 16.6 70.8 1.8 358 <0.2 <0.01 86 1.2 1.6 - 7.1% 190 1.5 17 Nil cloudy |Grey
27-Apr-95 Miro Rd GH 0.7 144 <0.01 <001 [<0.03 158 167.7 139.8 0.9 968 <0.2 0.03 735 36 38 - 7.11 850 6.5 155 Nil cloudy |Greenish grey
27-Apr-95 Miro Rd ON 0.3 108 <0.01 <0.01 |<0.03 2.1 5 508 0.16 85 <0.2 <0.01 330 0.13 0.45 - 727 650 5 19 Nil cloudy |Greenish grey
T
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Total N TOC*
NI

NH4-N. Niteite  Nitrate - NNN.

DO

alinity  tomp

odour

clarity © colour

Comparison Data
hlank s
sea water
river water 0.21 1.4 <0.01 <00/ _|<0.03 014 1.3 0.2 0.000 31 <(.2 0.02 - - - -
Greenmount 33 337 <0.1 <0.]  |<0.3 0.3 |33/ 1077 0.07 9283 <2 0.4 - - - -
ARC' Trade Waste <0.1 4.2 <0.01 <0.0] _|<0.03 5.9 6.1 7.3 013 244 <0.2 0.01 - -
22 - <0.01 0.19 0.07 128 - - 13 - 0.18 25 10300 - - -
25 - 1 30 10 - - - 20 10 25 - - - -
USEPA Fresh Acute - - 10.0039 0.016 1018 - - - - - 0.083 0.12 - - - -
USEPA Marine Acute - - 0.043 11 0.0029 - - - - .22 0.095 - - -
ANZECC Freshwaier - - *0.0002__10.01 *0.002 ! - - - - *0.001 *0.005 - -
ANZECC Marine - - |o.002 0.05 0.005 - - - - - 0.005 0.05 - - - -

# denotes results from reanalysis of sample following filtration

MIRO3_96.2 XLS22/04/99
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DALE CRES
26-Mar-96 Dale Cr‘m 1 B 0.001 0.1 0.054 150 ] 8.1 0.086 ( 37 <0.005 0.003 1 641 2700 strong cloudy
06-Nov-96 Dale Cres | B 2.2 0.038 0.051 130 0.05 0.13 6300 28 0.008 0017 3.1 0.64 1700 11 19 vsbong  |black
(4-Jun-98 Dale Cres 3 B 0.66 - <0.0005  0.032 0.089 75 - - 18 - 0.055 0.37 2000 - - 0.006 <0.01 1 56 2.6 6.46 - <0.1 16 organic__|cloudy black
23-Oct-9% Dale Cres 3 B .88 - <0.0005 _ |<0.005 0.023 77.7 - - 3.62 - 0.015 0.07 3455 - - 0.03 0.2 - 139 2.2 6.81 790 70 19 strong sl cldy blackish
Comparison Data
hlank 0.21 14 <0.01 <0.01 <0.03 F’.‘N 1.3 0.2 0.006 3.1 <0.2 0.02
sea waler 3.3 337 <0.1 <0.1 <0.3 0.3 33l 1077 0.07 Y283 <2 0.4
river water <M.l 4.2 <0.01 <0.01 <0.03 5.9 6.1 75 0.13 244 <0.2 0.01
[t 22 <0.01 0.19 0.07 128 13 0.8 25 10500
ARC Trade Wasle 25 [ 30 10 Pl 1 2
USEPA Fresh Acute 0.0039 0.016 0.18 0.083 0.12
USEPA Marine Acute 0.043 11 10.0029 0.22 0.095
ANZECC Freshwater | *0.0002 - {0.01 . *0.002 . |1 *0.001 *0.005
ANZIECC Marine 0.002 0.05 0.005 i 0.005 0.05
|
.
¢
\
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RECEIVED: 26 Sep 2012

SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

KINGFISHER PL.
26-Sep-94 Kingfisher | 019 [79 <001 |<001 [<0.03 [0 . <0, ) 47 [626 [500 Jo1 |17 cloar |none _[none
19-Oct-94 Kingfisher | 0.17 72 <0.01 <0.01 <0.03 11 78 20.8 2.3 82 <0.2 <0.01 854 <0.04 1.7 6 6.46 670 100 16 nil clear clear
23-Oct-98 Kingfisher 1 1.41 - 0.0017 0.017 0.036 146 - - 2.18 - 0.038 0.83 6770 - - 0.06 0.5 - 12.3 3.8 7.46 1150 103 17 mod sl cldy [It orange
12-Sep-95 Kingfisher | S |05 100 0.0051 |0.076 0.092 740 16 34 3.7 92 0.12 3.2 - 480 0.23 - - 8.7 0.5
13-May-96 Kingfisher | S 0.002 |0.12 0.16 1200 4.7 0.17 0.4 2.5 0.004 7 0.35 6.97 920 <l 17 slight _ |cloudy |or. br.
25-May-98 Kingfisher | S |4 - 0.0005 10.008 0.0018 (9.3 - - 0.8 - <0.003 [0.095 14000 |- - 0.15 0.35 0.65 11 4.7 7.2 - 25 17 nil sl cloudy/|sl silty
19-Oct-94 Kingfisher 2 <0.01 7.6 <0.01 <0.01 <0.03 0.25 <l.3 27.3 0.02 17 <0.2 <0.01 237 <0.04 2.9 9.5 6.19 160 0 15 nil clear clear
24-Feb-95 Kingfisher 2 0.23 11.1 <0,01 <0.01 <0.03 |0.68 4.6 1.1 0.07 92 <0.2 0.27 245 0.15 0.9 7.2 6.72 700 0 21 nil clear clear
Comparison Data

blank 0.21 1.4 <0.01 |<0,0! - |<0.03 |0.14 4.3 0.2 0.006 3.1 <0.2 0.02

sea water 3.3 337 <0.1 <0.1 <0.3 0.3 331 1077 |0.07 9243 <2 0.4

river water <0.1 4.2 <0.01 [<0.01 |<0.03 |59 6.1 7. 0.13 244 <0.2 0.01

G 22 <0.01 10.19 0.07 128 13 0.18 25 10500

ARC Trade Waste 25 i 30 10 20 10 25
USEPA Fresh Acute 0.0039 (0.016  0.18 0.083  |0.12
USEPA Marine Acute 0.043 (1.1 0.0029 0.22 0.095
ANZECC Freshwater *0.0002 10.01 *0.002 |1 *0.001 | *0.005
ANZECC Marine 0.002 _{0.05 0.005 0.005 |0.05

|
Al
\
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

COXHEAD RD

el

23-Sep-94 _ |Coxhead Rd | 0.1 123 <001 [-0.01  [<0.03 44 0.03 19 <0.2 0.1 424 <0.04 3.2 10.8 6.81 150 0 14 none clear none
18-Oct-94 Coxhead Rd | <0.02 9.2 <0.01 <0.01 <0.03 4.7 0.04 16 <0.2 <0.01 930 <0.04 34 10.2 6.86 170 0 16 none clear none
23-Sep-94 Coxhead Rd 2 0.1 10.4 <0.01 <0.01 <0.03 0.5 <1.3 3.3 0.07 18 <0.2 0.02 114 0.09 4 10.6 6.58 150 0 15 none clear none
18-Oct-94 Coxhead Rd 2 <0.02 6.5 <0.01 <0.01 <0.03 0.3 <1.3 3.5 0.1 18 <0.2 <0.01 685 0.07 4.2 9.3 6.58 160 0 17 none clear none
17-Feb-95 Coxhead Rd 2 0.19 12.9 <0.01 <0.01 <0.03 0.35 3.7 5.9 0.02 47.5 <0.2 0.04 92 0.05 29 9.6 7.24 300 0 19 none clear none
13-Sep-95 Coxhead Rd 2 S 0.19 8.6 0.0002  |0.002 0,02 0.86 1.7 3.7 0.09 18 0.006 0.027 - 15 0.08 - - 4.3 0
27-Mar-96 Coxhead Rd 2 B 0.003 0.07 0.31 110 14 0.55 33 6.3 0.009 0.14 14* 0.75 6.43 90 <l 18 slight cloudy |grey
29-Oc¢t-96 Coxhead Rd 2 B 0.4 0.025 0.15 87 0.29 24 36 5.6 0.025 0.005 15 2.65 7.79 80 <| 20 nil cloudy furey
7-Aug-98 Coxhead Rd 2 B 0.28 - <0,0005 {0.003 0.035 73 - - 0.42 - 0.068 0.31 10 - - 0.043 0.01 - 6.2 17.5 3.6 6.57 - 0.4 18 sl silty cloudy |sl silty
23-Oct-98 Coxhead Rd 2 B 0.224 - 0.00062 [0.0026 |0.0357 |[58.4 - - 0.802 - 0.0818 ]0.331 30 - - 0.2 0.3 - - 27.9 1.8 6.81 60 2 19 strong paq blackish
23-Sep-94 Coxhead Rd 3 0.1 12 <0.01 <0.01 <0.03 0.3 <l.3 4.2 0.04 18 <0.2 0.06 316 <0.04 3 10.8 6.57 150 0 14 none clear none
18-Oct-94 Coxhead Rd 3 <0.02 9.2 <0.01 <0.01 <0.03 0.1 <l.3 4.7 0.04 16 <0.2 <0.01 780 <0.04 3.5 9.6 6.56 175 0 17 none clear none
17-Feb-95 Coxhead Rd 3 0.13 13.1 <0.01 0.02 <0.03 0.4 3.1 4.8 0.02 47.5 <0.2 0.05 202 0.07 2.8 11 7.02 296 0 19 none clear none
Comparison Data
hlank 0.21 14 <0.01 <0.01 <0.03 0.14 1.3 0.2 0.006 3.1 <(),2
sea waler 3.3 337 <0.1 <0./ <0.3 0.3 331 1077 0.07 9283 <2
river water <N/ 4.2 <0.0/ <0.0] <0.03 3.9 6.1 75 0.13 244 <{).2
Greenmonnt 22 i <0.01 0.19 0.07 128 13 0.18
ARC Trade Wasie 25 ! 30 10 20 10
USEPA Fresh Acute 0.0039  [0.016 0.18 0.083
USEPA Marine Acute 0.043 1.1 0.0029 0,22
ANZECC Lresh *0.0002:10.01 *0.002 {1 *0).001
[ANZIXCC Marine 0.002__[0.05__[0.005 0.005
’
Al
\
COXHEAD.2.XLS 22/04/99



ORUARANGI RD

i re T
5-Nov-96  [O gi | <0.1 0.035  [0.018 25 0.047 0.059 140 043 0.026 [0.85 39 29 [636 (80 [<I 23 [smelly |cloudy grey
Comparison Data
hlank 0.21 14 |<0.01 <0.01 |<0.03 0.4 |13 |02 0.006  |3.1 <0.2 0.12 54 0.16 1.4 4.2 |6.96  |m |0 22 |none pay light grey brown
sea water 3.3 337 |<0.1 <0.1 <0.3 0.3 331 {1077 1007 9283 |<2 0.02
river water <01 |42 [<0.01 <0.01 |<0.03 5.9 6.1 23 0.13 244 |<0.2 0.4
Gr 22 <0.01 0.19 0.07 128 13 0.18 0.01
ARC Trade Waste 25 ! 30 10 20 10 25 10500
USEPA Fresh Acute 0.0039 0.016 . |0.18 0.083 25
USEPA Marine Acule L 0.043 1 0.0029. 0.22 0.12
ANZECC Freshwater ¢ [*0.0002 10.0] - |*0.002 |1 *0.001 __10.095
ANZECC Marine E 10.002 10.05 . 0.005 0.005 *0.005
Al
\
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012

GREAT SOUTH RD

BOX: 52 BATCH: 96494

DOC: ACLAAOZA

510

clear

none

26-Sep-94 Gt SthRd | 0.25 55 <001 <001 <0.03 24 S8 4.1 6.56 swamp
24-Feb-95 |Gt SthRd | 05 75 0.06 <0.01 [0.52 373 9.4 5 X 0.5 6.88 700 org opaque _|dark grey
12-Sep-95 |Gt Sth Rd | S 0.4 59 0.0009 0.002 0.015 11 8.3 13 0.8 47 0.013 0.49 35 0.35 - - 0.75 0
13-Nov-96 |Gt Sth Rd | S 0.3 0.016 |0.074 33 0.11 0.26 0.32 <0.005 10.044 16 24 6.9 83 - 19.1 strong |sl. cldy |gr.black
26-Sep-94 Gt Sth Rd 2 0.38 75 <0.01 <0.01 <0.03 5.7 13 29 0.6 112 <0.2 0.13 265 0.34 0.97 5.4 6.62 680 0.3 15 swamp _|clear none
24-Feb-95 Gt Sth Rd 2 031 13.8 <0.01 <0.01 <0.03 2.8 2.5 2.6 0.06 13.9 <0.2 0.26 246 0.18 0.7 4 6.86 150 0 22 nil clear v It yellow
13-Nov-96 |Gt Sth Rd 2 S <0.1 0.018 ]0.068 9.4 0.073  10.96 0.031 <0.005 |0.052 14 5.1 5.82 3 - 18.5 mod. sl. cldy |grey
12-5¢p-95 Gt Sth Rd 3 S 0.35 32 0.0003 |o.v02 0.009 3.1 4.7 0.0 0.13 29 0.008 0.19 25 0.29 - - 1.6 0
30-Oct-96 Gt Sth Rd 3 B 02 0.026 0.019 100 0.089 0.13 0.67 <0.005 [0.017 7.3 2.95 5.62 31 <l 19 slight cloudy |or. br.
30-Oct-96 Gt Sth Rd 4 B 1.5 0.07 0.11 37 011 073 23 0.005 |0.016 22 2.7 6.76 800 5 20 strong  [opaque |black
14-May-96 0.002 0.01 0.08 46 1.2 0.05 1.7 29 0.007 10 0.95 6.98 100 <1 18 strong  |opaque [black
14-May-96 <0.001 [<0.002 ]0.02 33 0.3 0.007 0.07 1.1 0.006 [ 2 6.59 27 0 20 nil clear or. br,
Comparison Data

blank 0.21 1.4 <0.0/ [<0.01 [<0.03 |0.14 1.3 0.2 0.006 3.1 <0.2 0.02

ea waler 3.3 337 <0.1 <0.1 <0.3 0.3 331 1077 0.07 9283 <2 0.4

river waler <0.1 4.2 <0.01 _|<0.00 |<0.03 |59 6.1 5 0.13 24.4 <0.2 0.01

(] 22 <0.01 |0.19 0.07 128 13 0.18 25 10500

ARC Trade Waste 25 1/ 30 10 20 10 2
USEPA Fresh Acute 0.0039_[0.016 _[0.18 0.083__ |02
USEPA Marine Acuie 0.043 L1 0.0029 0.2, 0.095
ANZECC Freshwater *0.0002 10.01 *0.002 |/ *0.001 | *0.005
ANZECC Marine 0.002  {0.05 0.005 0.005  10.05

Al
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

ROBERT ALLAN WAY
3 B 3 % 4G i I
s o ‘ 2 . & . . ;
4-Apr-96___ [Robert Allan 2 B <0.001 0.004 0.014 36 140 1.3 6.59 950 6 18 slight cloudy  [ligrey
30-Oct-9__|Robert Allan 2 B |14 0,031 %0 19 1 6.72 1300 X 16 strong___|cloudy ry. blk
27-May-98 _|Robert Allan 2 B {055 - 0.01 0.031 52 - - 28 38 - 2 15 nil T_ cloudy
22-Oct-98  |Robert Allan 2 B _|0.59 - <0.0005  |0.007 37 - - 208 3.2 550 S50 20 mod opague
4-Apr-96 g Allan 3 <0.001 0.002 3.2 27 1.6 6.3 1550 10 17
30-Oct-96 _ {Robert Allan 3 0.5 ol 120 175 1 6.76 750 5 17
27-Ma; Robert Allan 3 0.014 - <0.0005 25 94 - - 125 2.8 6.9 - 5 15
Robert Allan 3 B 10.24 - 0.0006 008 133 - - 183 3.5 734 700 Ol 20
Comparison Data
blank 0.21 14 <0.01 <0.0! <0.03 0.14 1.3 0.2 0.006 3.1 <0.2 0.02
yea water 33 337 <0.1 <0.1 <(). 0.3 331 1077 0.07 9283 <2 0.4
river waler <0.1 4.2 <0.01 <0.01 <0.03 5.9 6.1 75 0.13 244 <0.2 0.01
G 22 <0.01 0.19 0.07 128 13 .18 25 10300
ARC Trade Waste 25 30 0 20 10 25
USEPA Fresh Acute .0039 016 0.18 0.083 0.12
‘A Marine Acute 3 043 100029 ¥ 0.22 0.095
ANZECC Freshwater i *0.0002_|0.01 1*0.002 |7 J *0.001__ [*0.005
ANZECC Marine 0.002 .05 {0.005 0.005 0.05

RBTALLAN.2.xls 22/04/99



ENNIS AVE

2-Api-96 Ennis Ave <0.001 0.003 0.02 084 0048 0007 0,08 0.067 0.37 4.8 74 6.44 22 0 15 il clear clear
5-Nov-96___[Eunis Ave <0.1 0.001 0.005 4.7 <0001 0093 67 0.17 <0005 {001 4.9 6.4 6.5 40.2 - 13.3 odour clear it br,
Comparison Data
hlank 021 14 <0.01 <0.01 <0.03 0.4 1.3 0.2 0.006 41 <0.2 012 34 0.16 14 4.2 6.96 nt 0 22 none opaque___Llight grey brown |
yea water 3.3 337 <0.1 <0.1 <0.3 03 331 1077 0.07 9283 <2 0.02
river water <01 4.2 <0.01 <0.01 <0.03 5.9 6.1 75 0.13 244 <0.2 04
Greenmount 22 <0.01 0.19 0.07 128 13 0.18 001
ARC Trade Waste 25 ! 30 10 20 10 25 10500
USEPA Eresh Acute 0.0039 0.016 0.18 0.083 25
USEPA Marine Acute 0.043 |11 0.0029 0.22 0.12
ANZECC Freshwater *0.0002  |0.01 *0.002 1 *0.001 0.095
ANZECC Aarine [0.002 ItL 0s 0.005 0.005 *).005

ENNIS 2 xis
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KIW1 ESPLANADE

date collect

28-Sep-94 0.1 <0.03 1 21 0.06 440 ~0.02 0.04 300 0.05 0.67 93 2550 g NI cl g
28-Oci-94 <0.01 0.14 <0.03 1.5 116 0.5 28306 <0.02 0.03 185 0.55 1.5 43 7.39 10000 7000 14 {nil clear clear I
15-Feb-95 <0.1 0.44 2.1 0.31 343 0.22 9610 >2 0.2% X8 0.4 1.6 5.5 6.28 490 0 22{nil clear clear
28-Sep-94 Espl. 29 282 <0.1 0.33 <0.3 3% 272 K66 0.6 7020 0.2 <01 93 0.69 5 9.7 29000 22 15 [none opaque_|light greysh brown
28-Oct-94 Espl. 4.1 379 <0.1 0.7 <0.3 24 388 1195 0.5 10250 ~0.2 0.08 70 0.09 4.
15-Feb-95 Espl. 2 4 370 <0.1 0.47 0.3 24 368 1213 0.21 10302 <2 <0.1 52 0.62 1 12 15000 32000 22{nil clear clear
Comparison Duta
hlunk 0.2} 14 <0.01 <0.0] <0.03 014 4.3 0.2 0.006 3.1 ~{).2 0.02
sea waler 33 337 <0.1 <0.1 <0.3 0.3 331 1077 0.07 9283 <2 0.4
river waler <0.1 4.2 <0.01 <001 <003 |59 6.1 7.5 0.13 244 <0.2 0.01
Greenmount 22 <0.0! 0.19 0.07 128 13 013 23 10500
ARC Trade Waste 25 ! 30 10 20 10 25
USI:PA Fresh Acute 0.0039 10.01610.18 0.083  10.12
USEPA Marine Acute 0.043 1.1 0.0029 0.22 0.095
(ANZECC Freshwarer | *0.0002 10.01 *0.002. |1 *0.001 | *0.005
ANZECC Marine {0002 {o.05 0.005 0.005__|0.05
‘
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

RIVERHILLS SCHOOL
07-Apr-96__[Riverhills School _|S <0.001_]<0.001 _[0.015 46
blank 02|14 <001__|<001__|<0.03 |04 |13 07 0006|371 <0200z
sca waier 33 337 l<or <07 |<03 |03 [331__ (1077 007|283 |<2 04
river water <01 |92 |<001 _|<001 _|<003 |59 61 |75 073|344 [<02___|0.07
Grecnn B i P T |zo0r 019 007|128 13 018 |25 10500
[ARC Trade Waste | Y T T e e 20 10 ]
[USEPA Tresh Acute et 00039 ool o718 | 0053|012
USEPA Marine Acute : | leods £ 00029 | 15 . 0220095
[ANZECC Frest T EOE SR e Y D L e 7 0.001__|*0.005
[ANZECC Marine_ NEE T : [0z 0.005 0005005

Page |



TI RAKAU DR

b ir
07-Apr-96 | Ti Rakau | B <0001 _[0.008 [0.018 |39 X 0.022 0.42 17 2.1 6.4 35 0 18 slight paq s hrown!
06-Nov-96 |11 Kakau | B__[01 0.008 (0,008 |8 0014|0016 |54 029 [0.007 _ [0.059 13 37 6.62 70 <1 18 mod.__ |cloudy |ur. black
blank 0.21 74 <001 __|<001 _|<0.03 |04 13 0.2 0.006___[3.1 <02 |00z
sea water 33 337 <0.1 <0.1 <0.3 |03 331 1077 |0.07 9283 |<2 0.4
Fiver water <01 42 <001__|<0.01__|<0.03__|5.9 6.1 7.3 0.13 244 <02___|o01
G 22 <001 |0.19 0.07 128 3 018 25 10500
ARC Trade Wastc 25 17 30|10 20 10 25
USEPA Fresh Acute - 0.0039__|0016. _[0.18. | 0.083__[0.12
USEPA Marine Acute o043 |11 |0.0029 |- 0.22 0.095
[ANZECC Freshvwater “[*0:0002 {001 [*0002 |1 *0.001__|*0.005
ANZECC Marine 0.002 [0.05 0,005 0.005__ 0.0

Page |
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

HARANIA RD

26-Sep-94 Harania Rd | <0.01 <0.02 <0.03 0.4 3 7 . A ~ clear
17-Oct-94 Harania Rd | <0.01 <0.02 <0.03 0.2 4.3 7 <0.02 16 <0.2 0.1 20 0.07 6.8 5.8 165 0 17 nil clear
17-Feb-95 Harania Rd | <0.01 <0.02 <0.03 0.65 1.1 24.5 071 45 <0.2 0.17 112 0.13 31 8 92 0 19 nil clear
26-Sep-94 Harania Rd 2 0.07 9 <0.01 <0.02 <0.03 0.3 0.7 5 <0.02 16 <0.2 0.04 84 <0.04 4.2 6.1 6.35 140 0 15 nil clear clear
17-Feb-95 Harania Rd 2 0.13 36.5 <0.01 <0.02 <0.03 6.8 173 335 2.5 118 <0.2 0.29 70 0.24 28 1.6 6.46 93 0 18 nil fair nil
07-Apr-96___[Harania Rd 2 B <0.001 [0.002 0008  [0.38 0.031 0.079  |0.068 0.13 0.004 3.2* 23 4.97 20 0 20 slight sl. cloudy |or. / br.
25-0c¢t-90 Harania Rd 2 B 0.1 14 0,014 13 0.019 0.033 19 0.5 <0005 [0.028 74 2.95 8.37 23 <| 20 slight sl. cloudy [gr. / br,
13-Sep-95 Harania Rd 2 S 0.28 76 0.0072 (0.4 0.99. 340 25 38 25 37 3 7.2 - 20 0.92 - - 27 0
14-May-96  |Harania Rd 2 S <0.001  [<0.002 ]0.03 0.82 0.4 0.01 0.12 1.6 8.7 3.6* 2.45 6.65 32 0 18 nil clear clear
26-Nov-96  |Harania Rd 2 S 0.1 <0.001 {0.01 0.16 <0.001  0.089 97 <0.01 0.04 13 33 3.6 6.04 49 0 17 none clear clear
26-Sep-94 Harania Rd 3 0.19 9 <0.01 <0.02 <0.03 0.5 1.6 7 0.03 34 <0.2 0.05 35 <0.04 4 8 6.35 242 0 15 nil clear clear
17-Oct-94 Harania Rd 3 <0.02 12 <0.01 <0.02 <0.03 0.2 4.3 10 <0,02 30 <0.2 0.04 195 <0.04 7 6.7 6.82 261 0 17 nil clear clear
17-Feb-95 Harania Rd 3 0.84 90 <0.01 0.03 <0.03 1.5 75 233 1 2019 <0.2 0.09 46 0.27 9 6.2 6.38 540 0 19 nil clear nil
07-Apr-96 Harania Rd 3 B <0.001 ]0.002 0.008 4.8 0.003 2.6 0.04 7.1 <0.003 23* 0.35 6.29 130 <l 22 slight cloudy  [gr. /br.
25-Oct-96 Harania Rd 3 B 0.5 0.039 0.039 120 0.049 0.1 520 5.5 0.032 0.039 33 1.75 8.08 195 1 18 strong opaque [gr. /blck
26-Sep-94 Harania Rd 4 043 17 <0.01 <0.02 <0.03 0.5 2.7 10 0.15 20 <0.2 0.06 181 0.5 I 8.2 5.97 240 0 15 nil clear clear
17-Oct-94 Harania Rd 4 <0.02 12 <0.01 <0.02 <0,03 0.9 2.9 7 0.16 19 <0.2 0.26 335 0.24 6.7 6 6.62 102 0 16 nil clear clear
17-Feb-95 Harania Rd 4 0.4 123 <0.01 <0.02 <0.03 3 131 62 0.39 139 <0.2 0.58 110 0.22 83 8.2 6.38 540 0 18 nil clear nil
13-Sep-95 Harania Rd 4 S 041 18 0.0003  [0.003 0.014 1.8 8.5 13 0.15 59 0.013 0.14 - 40 0.11 - - 12 0
17-Feb-95 Harania Rd § 0.3 85 <0.01 <0.02 <003 2.7 89 39 0.29 57 <0.2 0.36 98 0.19 44 9 641 19 0 19 nil clear nil
07-Apr-96 _ |Harania Rd 5 B <0.001 (0.03 0.045 6.6 0.023 0.18 0.052 <0.006 <0.003 0.2* 3 5.52 90 <l 21 slight sl. cloudy |or. /br.
25-0c1-96 Harania Rd § B 0.4 0.09 0.091 23 0.076 0.15 170 0.22 0.005 0.061 32 3.2 5.15 80 0 19 strong  [opaque  [brown
17-Feb-95 Harania Rd 6 0.14 9.5 <0.01 <0.02 <0.03 1.9 3.7 2.0 0.2 25.5 <0.2 0.05 185 091 2.1 2 6.81 21 0 21 nil clear nil
Comparison Data
hlunk 0.21 14 <0.01 <0.01 <0.03 0.14 1.3 0.2 0.006 3./ <0.2 0.02
sea water 3.3 337 <0./ <0.1 <0.3 0.3 331 1077 0.07 9283 <2 04
river water <0.1 4.2 <0.0/ <0.01 <0.03 5.9 6.1 7.5 0.13 244 <(.2 0.0
Greenmount - |22 <0.01 0.19 0.07 128 13 0.18 25 10500
ARC Trade Waste 25 / Jo 10 20 10 25
USEPA Fresh Acute 0.0039  |0.016 0.18 0.083 0.12
USIPA Marine Acute 0.043 11 0.0029 0.22 0.095
*0.0002_|0.01 *0.002_|1 0.001__|*0.005
0.002 0.05 0,005 0.005 0.05
7
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

BAIRDSRD.2.XLS

BAIRDS RD

23-Sep-94 Bairds Rd | 0.13 9.5 <0.01 <0.02 <0.03 0.6 <|.3 4.5 0.12 19 0.1 1730 0.05 1.9 8.4
15-Feb-95 Bairds Rd | 0.19 11.3 <0.01 0.03 0.16 1.7 34 5 0.06 325 <0.1 1300 0.27 0.7 3
23-Sep-94 Bairds Rd 2 0.23 16.2 <0.01 <0.02 <0.03 4 <l.3 6 0.35 25 <0.2 0.08 247 0.09 1.5 6
12-Sep-95 Bairds Rd 2 0.62 50 0.0002  ]0.003 0.009 30 2.1 9.7 29 33 0.023 0.05 30 0.11 0.57 0
23-Sep-94 Bairds Rd 3 0.3 9.7 <0.01 <0.02 <0.03 0.7 <1.3 4.5 0.12 20 <0.2 0.12 549 <0.04 1.8 8.6
15-Feb-95 Bairds Rd 3 0.12 11 <0.01 0.03 0.08 . 1.4 2.6 4 0.11 25.5 <0.2 0.06 256 0.17 0.5 3.5
Compurison Data

blank 0.21 1.4 <0.01 <0.01 <0.03 0.14 1.3 0.2 0.006 3.1 <f).2 0.02

sca water 3.3 337 <0.1 <0.1 <0.3 0.3 331 1077 0.07 9283 <2 0.4

river water <0.1 4.2 <0.01 <001 <0.03 5.9 6.1 7.3 0.13 24.4 <02 0.01

Greenmount 22 <0.01 0.19 0.07 128 13 0.18 25 10500
[ ARC Trade Waste 25 1 |30 10 20 10 25
USEPA Fresh Acute 0.0039 - |0.016 0.18 0.083 0:12
USEPA Marine Acute 0.043 1.1 0.0029 0.22 0.095 4
ANZECC Freshwater *0.0002 °10.01 *0.002 |1 *0.001 *0.005
ANZECC Marine 0.002 0.05 0.005 0.005 0.05

22/04/99



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

OLD QUARRY RD

¥ 2 B Ca BT 5 G
¢ v
i R S 5 e oo oo B SRS i b e I SR SHESES g i 3 £ ik i gt A Mt &
|26-Sep-94 | Coronation Rd | S loo3 10 <0.01 <0.01 <0.03 2.5 <1.3 5.1 0.0% 17 % 0.05 145 0.07 2.5 9.8 6.49 135 0 17 aque | light greysh brown
17-0ct-94__ | Coronation Rd | S _[<0.02 16 <001 <001 <03 0.5 2.3 9 0.02 30 0.2 0.1 03 0.07 3.3 [X] .85 230 0 16 none clear clear
|

|26-Sep-94 [ Coronation Rd 2 S o4 9 <0.01 <0.01 <0.03 24 <13 59 0.00 16 <0.2 0.4 <2 ~<0.04 2.5 10.2 6.53 140 0 15 lmm: clear light greysh brown
17-Oct-94 Coronation Rd 2 S [<0.02 16 <0.01 <0.01 <0.03 0.7 2.1 Y 0.04 RAJ 0.2 0.02 210 0.07 33 78 6.73 248 0 15 none clear clear
26-Sep-94 | Coronation Rd 3 S |02 75 <0.01 <0.01 <0.03 42 59 47 24 i) 0.2 0.2 I 0.8% LR 2.2 6.03 K00 0.5 14 clear light greysh brown
17-0ct-94 __ |Coronation Rd 3 S [<o02 L <0.01 <0.01 <0.03 35 7.1 47 2.2 03 <0.2 0.1 155 0.74 1.5 4.3 6.37 1800 500 15 rust__|clear
26-Sep-94 | Coronation Rd 4 S 024 LA <0.01 0.02 <0.03 27 5.1 50 1.8 55 <0.2 <001 n2 13 1.7 2.5 6.22 K00 0.5 17 none [clcar light greysh brown
17-001-94 [ Coronation Rd 4 S |02 LAl 01 001 -0.03 W [ U L L 0 0ol 70 12 . . (WS 28 047 KO0 500 17 dull urg__lxnsp st |clear
14-May-96__|Old Quarry Rd S <0.001 <0.002 0.02 2.1 0.7 0.008 0.04 018 Ll 58 2.65 6.95 750 <l 20 slight clear I orange
24-Feb-96__ |OId Quanry Rd | S |u27 9.2 =0.01 <0.01 <0.03 3 2.1 4.9 008 275 S02 008 L LI (L] 1.3 4 7.01 n 0 22 none e light grey brown
24-Feb-96  OId Quany Rd 2 S |0.26 9.0 <001 <001 <0.03 3 4 O o7 ’ JT— ) P YT R T YT e 14 4.2 .90 nt O 22 none opague Tight grey brown
12-S¢p-95 _ |Old Quarry Rd 3 S _[0.39 75 0.0005 0.005 0.011 46 %1 41 1.6 (4 0,024 .08 - 50 .54 - .. 1.3 0.5
12-Sep-95 _ |Old Quinry Rd 4 S |00 170 0.0028 0.16 0.24 1800 17 X2 5.5 7 [N 2 - 40 0.49 - - 29 0.5
Comparison Data <

[stank 021 1.4 <0.01 <00l <a.03 014 1.3 0.2 0.006 3.1 <(.2 0.12 54 0.16 id 4.2 16.96 nt 0 22 none upague. ;ng_l_ll grey brown

]ml waler 3.3 337 <0.1 <0.l <0.3 03 - 331 1077 0.07 Y283 <2 0.02

river water <0.1 4.2 <0.01 <0.01 <0.03 5.9 6.1 7.5 ]L) 13 244 <0.2 04

Cireenmount 22 <0.01 0.19 0.07 128 13 018 0.01

ARC Trade Waste 25 3 1 30 10 i 20 10 25 10500
USEPA Eresh deute 10.0039 |1I. 0e 0.18 0.083 25
UNEPA Marine Acute 0.043 L1 |0.0029 0.22 012
ANZECC Freshwater *0.0002_{0.01 1%0.002 |1 3 *0.001 0.095
ANZECC Alarine 0.002° 0.05  fo.vos = : 0.005 *0.005

’
\
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

_ Appendix C
Data for Stream Water Samples

Job Number: 15951 Manukau City Council
Author: RS Assessment of Old Landfills
Date: June 2000



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA
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Report Number : 21 2212 00

Manukau City - OLD LANDFILL TESTING

Location: RIVERINA AVE
STREAM SAMPLING

Parameter Units Results
Site
Type of Site Up stream Down Stream
Date - of sampling 30.10.99 30.10.99
Time - sampling 8.07am 8.30am
Low tide 6.03am 6.03am
Weather Fine Fine
MEASUREMENTS 7
pH - 7.35 7.66
Dissolved Oxygen mag/l 11.99 11.33
Conductivity mS/m |Exceeds limits of the portable machine
Clanity Opaque Opague
Visual Inspection Tidal | Tidal
SAMPLE Number
Lab sample No 121AN 122AN
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: SPJ Date: 30.10.99
Checked by: TR Date: 8.11.99
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

1271199 13:51 _ MANUKAU CONSULTANTS + 64 9 2625131

Report Number 2\
P,a'g”e

* Manukau Gity - OLD LANDFILL TESTING

Location: RIVERINA AVE

LABORATORY RESULTS

Parameter Units Results
Site .
Type of Site ‘ Up Stream Down Stream
SAMPLE
Lab sample No 121AM 122AM
Method of collection Bailer Bailer
Lab Used i = SGS SGS
ANALYSIS
Boron | malL
Chromium : mga/L
Copper mag/L
Lead mg/L
Manganese mag/L
Zinc ma/L
Iron mg/L
Cadmium mg/L
TOC ppm 10.6 11.8 .
Nitrale - N maiNO:-N/L 0.6 0.4
Nitrite - N mgNO,-N/L 0.01 0.02
Total Ammoniacal Nitrogen mgaNH;-N/L 0.8 0.3
Chloride mg/L 13 450 14 975
Tested by: SPJ Date: 30.10.98
Checked by: - Date:

12-NOU-1999 14:5@ +649 2723378 s OB

P.82

be2



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA
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-+ Report Number :

.-Page

| BusEeLe

21221200

609+

Manukau City - OLD LANDFILL TESTING

Location: KINGFISHER PLACE
STREAM SAMPLING

Parameter Units Results
Site
Type of Site Up stream Down Stream
Date - of sampling 29.10.99 29.10.99
Time - sampling 8.50am 9.15am
Low tide 8.17am 8.17am
Weather Fine Fine
MEASUREMENTS
pH - . B8.54 6.75
Dissolved Oxygen mg/! 9.82 9.28
Conductivity mS/m 260.00 378.00
Clarity Clear Clear
Visual Inspection Flow steady Flow steady
SAMPLE Number
Lab sample No 113AN 114AN
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: SPJ & DH Date: 29.10.99
Checked by: ™ Date: a.11.A
8208 ‘'ON ISICPA?Z A P9 ¢« C© I'NHi‘Il'ISNn,’) MHMARHL]
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

12/11/99 ;

13:51 MQI\IUKQLJ CDNSULTQNTS > 64 9 2625131 NO.846
Report N mber 2 ) -2_2\ 5 co
Page = :
Location: KINGFISHER PLACE
LABORATORY RESULTS
Parameter Units Results
Site
Type of Site Up Stream Down Stream
SAMPLE
Lab sample No ‘113AN 114AN
Method of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS
Boron mg/L
Chromium mag/L
Copper mg/L
Lead mg/L
Manganese mg/L
Zinc mg/L
Iron mg/L
Cadmium mg/L
TOC ppm 7.2 9
Nitrate - N mgNO,-N/L 1.5 1.5
Nitrite - N mgNO,-N/L 0.04 - . 0.04
Total Ammoniacal Nitrogen mgNH,-N/L 0.3 0.8
Chloride ma/L 730 1170
Tested by: SPJ & DH Date: 29.10.99
Checked by: Date:
12-NOU-1993 14:51 +649 2723378 96% P.24
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA
1871199 12:33 MANUKAU CONSULTANTS » 64 9 2625131

NO.827 bas -
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i

ﬁgpgn Number : 21 221
Page

Manukau City - OLD LANDFILL TESTING
Location: A PAHROAD |
" STREAM SAMPLING
Parameter Units Results
Site
Type of Site Up stream Down Stream
Date - of sampling 28.10.99 28.10.99
Time - sampling 10.30am 11.00am
Low lide 7.55am 7.55am
Weather Overcast Overcast
MEASUREMENTS
pH - 7.21 7.25
Dissolved Oxygen mg/l 14.06 13.99
Conductivity mS/m 24.5 95.6
Clarity Clear Clear
Visual Inspection Flow steady Flow steady
SAMPLE Number
Lab sample No 965AM 966AM
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: SPJ Date: 28.10.99
Checked by: T8 Date: 8.1.95
18-NOU-13999 13:33 +649 2723378 96% P.B6



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494
12/11,99 13:51

~Page

MANUKAU CONSULTANTS » 684 S 2625131

ebort Number : 212;1;0&)

DOC: ACLAAOZA

~~ Manukau City - OLD LANDFILL TESTING

Location: PAH ROAD

LABORATORY RESULTS

Parameter Units Results

Site

Type of Site Up Stream Down Stream
SAMPLE >

Lab sample No 965AN 966AN
Method of collection Bailer Bailer
Lab Used . SGS ‘SGS
ANALYSIS

Boron " mglL 0.024 0.099
Chromium : mag/L 0.0011 0.0015
Copper ma/L 0.0034 0.0033
Lead mg/L 0.0011 0.0012
Manganese mg/L 0.118 0.32
Zinc mg/L 0.011 0.017
Iron mg/L 0.88 1.55
Cadmium mg/L <0.00005 <0.00005
TOC ppm 10.8 12.2
Nitrale - N mgNO;-N/L 0.9 1
Nitrite - N mgNO,-N/L 0.03 0.24
Total Ammoniacal Nitrogen mgNH,-N/L <0.2 <0.2
Chloride mg/L 35 295
Tested by: SPJ Date: 28.10.99
Checked by: Date:

12-NOU-1999 14:51 +6438 2723378
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Report Number : 21 2212 00
Page :

Manukau City - OLD LANDFILL TESTING

Location: ROBERT ALLAN PARK
STREAM SAMPLING

Parameter Units Results
Site :
Type of Site Up stream Down Stream
Date - of sampling 26.10.999 26.10.99
Time - sampling 3.50pm 4.05pm
Low tide 3.28pm 3.28pm
Weather Overcast Overcast
MEASUREMENTS
pH ; i 7.03 7.21
Dissolved Oxygen ma/l 7.84 8.24
Conductivity mS/m 1883 Out of range
Clarity Clear Clear
Visual Inspection Odourless Odourless
[SAMPLE Number
Lab sample No 086AN 087AN
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: SPJ Date: 26.10.98
Checked by: ™= Date: 8-u.en
8208 "ON 1£18292 6 $9 « S.LNUl‘IhSNOZ) NEANNBW
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

11/11/99 13:22

= Report Number

MANUKAU CONSULTANTS + 64 9 2625131

Page

~ Manukau City - OLD LANDFILL TESTING

Location: ROBERT ALLAN PARK
LABORATORY RESULTS

Parameter Units Results

Site ]

Type of Site Up Stream Down Stream
SAMPLE

Lab sample No 088AN 087AN
Method of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS

Boron mg/L 1.67 1.94
Chromium mg/L <0.005 <0.005
Copper mg/L 0.006 0.007
p mg/L 0.002 0.002
Manganese mg/L 0.443 0.340
Zinc mg/L 0.080 0.07
Iron ma/L 0.9 0.7
Cadmium mag/L <0.0005 <0.0005
TOC ppm 14.0 12.5
Nitrate - N mgNO,-N/L 0.7 0.8
Nitrite - N mgNO,-N/L 0.04 0.02
Total Ammaoniacal Nitrogen mgNH.-N/L <0.2 <0.2
Chloride ma/L 665 720
Tested by: SPJ Date: 26.10.99
Checked by: Date:

11-NOU-1989 14:25

+649 2723378

S6%
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

Manukau Gity - OLD LANDFILL TESTING

HILLS ROAD - MAYFIELD PARK

Location:

LABORATORY RESULTS

Parameter Units Results

Site

Type of Sile Up Stream Down Stream
SAMPLE

Lab sample No 987AM 988AM
Method of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS

Boron mg/L 0.058 0.093
Chromium ma/L 0.0023 0.0019
Copper mg/L 0.0039 0.0038
Lead ma/L 0.0014 0.0017
Manganese ma/L 0.0613 0.0712
Zinc ma/L 0.024 0.028
Iron mag/L 1.15 1.19
Cadmium mag/L <0.00005 <0.00005
TOC ppm 3.6 3.9
Nitrate - N mgNO,-N/L 1.5 2.2
Nitrite - N mgNO,-N/L 0.03 0.04
Total Ammoniacal Nitrogen mgNH,-N/L 0.8 0.3
Chloride ma/L 95 185
Salinity mg/L 172 334
Tested by: SkJ Date: 26.10.99
Checked by: ™ Date: S . 1.9
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

g

18711799 12:33

Location:

STREAM SAMPLING

Report Nuﬁnber:
Page

Manukau Clty OLD LANDFlLL TESTINGL;

MANUKAU CONSULTANTS 64 9 2625131

21221200

ORUARANGI ROAD

Parameter

Units Results

Site
Type of Site Up stream Down Stream
Date - of sampling 20.10.99 20.10.99
Time - sampling 2.00pm 2.15pm
Low tide 108pm 1.09pm
Westher Fine Finé
MEASUREMENTS

H - 7.34 7.40
Dissolved Oxygen ma/) 10.24 8.62
Conductivity mS/m 34.5 35.0
Clarity Clear Clear
Visual Inspection No flow flow
SAMPLE Number
Lab sample No 064AN 065AN
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: TB & RT Date: 20.10.99
Checked by: T& Date: ®.u.99

18-NOU-1999 13:32 +649 2723378

NO. 827
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

11711/9S 13:22

MANUKAU CONSULTANTS » 64 9 2525135"

ARgpvodr{ Number : 21 2215 0
Page -

' Manukau City - OLD LANDFILL TESTING

Location: ORUARANGI ROAD

*  LABORATORY RESULTS
Parameter Units Results
Site
Type of Site Up Stream Down Stream
SAMPLE
Lab sample No 064AN 065AN
Methaod of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS
Boron mg/L 0.055 0.057
Chromium mg/L <0.0005 <0.0005
Copper mg/L 0.0031 0.0032
Lead ma/L 0.0004 0.0003
Manganese mg/L 0.0735 0.0759
Zinc mg/L 0.016 0.016
iron mg/L 0.37 0.36
Cadmium mg/L <0.00005 <0.00005
TOC ppm 13.6 13.6
Nitrate - N mgNO,-N/L 0.2 0.2
Nitrite - N mgNO,-N/L <0.01 <0.01
Total Ammoniacal Nitrogen mgNH,-N/L <0.2 0.6
Chloride mg/L 53 48
Tested by: TB Date: 20.10.99
Checked by: Date:

+649 2723378 DR = )74

11-NOU-1999 14:25
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

18,1199

B i3 MANUKAU CONSULTANTS 64 9 2625131

: = Report Number . 21 2
) age )

Manukau City - OLD LANDFILL TESTING

Location: i HARANIA AVE

" STREAM SAMPLING
Parameter Units Results
Site
Type of Site Up stream Down Stream
Date - of sampling 19.10.99 19.10.99
Time - sampling 11.15am 11.45am
Low tide 11.58am 11.58am
Weather Fine Fine
MEASUREMENTS
pH - 6.32 6.91
Dissolved Oxygen mg/l 7.52 8.03
Conductivity mS/m 25.90 44.30
Clarity Clear Clear
Visual Inspection No flow Slight flow
SAMPLE Number
Lab sample No 044AN 045AN
Lab Used SGS SGS
Method of collection Baller Bailer
Tested by: Date: 19.10.99
Checked by: Date: 8.1
18-NOU-1993 13:34 +649 2723378 96x%
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

11/

S9 13:22

Repéﬁ Number

Page,

IANUKAU CONSULTANTS » 64 9 2625131 *

~ Manukau City - OLD LANDFILL TESTING

Location: HARANIA PARK
LABORATORY RESULTS
Parameter Units Results
Sile
Type of Site Up Stream Down Stream
SAMPLE
Lab sample No 044AN 045AN
Method of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS
Boron mg/L 0.041 0.076
Chromium mg/L 0.0006 <0.0005
Copper mg/L 0.0094 0.0058
Lead mg/L 0.0007 0.0007
Manganese mg/L 0.0742 0.0313
Zinc mg/L 0.041 0.060
Iron mg/L 0.26 0.15
Cadmium mg/L 0.00008 <0.00005
TOC ppm 4.6 © 7.6
Nitrate - N mgNO;-N/L 10.1 4.4
Nitrite - N mgNO,-N/L 0.02 0.01
Total Ammoniacal Nitrogen mgNH,-N/L <0.2 <0.2
Chloride mag/L 28 64
Tested by: B Date: 19.10.99
Checked by: Date:

11-NOU-1993 14:25 +6439 2723378 96%
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Manukau City - OLD LANDFILL TESTING

. Report Number: 21 2212?
Page .. .

RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA
MANUKAU CONSULTANTS > 64 9 2625131

Location: OLD QUARRY ROAD
STREAM SAMPLING

Parameter Units Results
Site
Type of Sile Up stream Down Stream
Date - of sampling_ 19.10.99 19.10.99
Time - sampling 12.00pm 12.30pm
Low tide 11.58am 11.58am
Weather Fine Fine
MEASUREMENTS
pH - 7.07 7.00
Dissolved Oxygen ma/l 9.70 9.24
Conduclivity mS/m 26.30 27.90
Clarity Clear Clear
Visual Inspection Flow Slight flow
SAMPLE Number
Lab sample No 04BAN 047AN
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: Date: 19.10.99
Checked by: Date: 8.1.99

+649 2723378 S6x%

18-NOU-1993 13:35
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

11/11/99 13:22

~_MANUKAU CONSULTANTS » 64 9 2625131 _

" Manukau City - OLD LANDFILL TESTING

Location: OLD QUARRY ROAD
LABORATORY RESULTS
Parameter Units Results
Site :
Type of Site Up Stream Down Stream
SAMPLE
Lab sample No 046AN 047AN
Method of caollection Baller Bailer
Lab Used SGS SGS
ANALYSIS
Boron _mg/L 0.037 0.038
Chromium mg/L <0.005 <0.0005
Copper mg/L 0.0019 0.0020
Lead mag/L 0.0007 0.0005
Manganese mag/L 0.0169 0.0176
Zinc _mg/L 0.025 0.026
Iron mg/L 0.2 0.22
Cadmium mg/L <0.00005 <0.00005
TOC ppm 6.7 72
Nitrate - N mgNO,-N/L| - 0.3 0.2
Nitrite - N mgNO,-N/L <0.01 <0.01
Total Ammoniacal Nitrogen mgNH«N/L <0.2 <0.2
Chloride _mg/L 28 * 25

|
Tested by: T8 Date; 19.10.99
Checked by: Date:

11-NOU-1999 14:25

+649 2723378

. 96%
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'Report Number :
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212212 00

Manukau City - OLD LANDFILL TESTING

Location: ELM PARK
STREAM SAMPLING

Parameter Units Results
Site
Type of Site Up stream Down Stream
Date - of sampling 12.10.99 12.10.99
Time - sampling 2.35pm 2.55pm
Low tide 4.16pm " 4,16pm
Wealher Overcast Overcast
MEASUREMENTS
pH - 7.08 7.12
Dissolved Oxygen —+ mg/l 8.50 8.40
Conductivily mS/m 39.50 72.10
Clarity Clear Clear
Visual Inspection Flow steady Flow steady
SAMPLE Number
Lab sample No 992AM 993AM
Lab Used SGS SGS
Method of collection Baller Bailer
Tested by: SPJ Date: 12.10.99
Checked by: ™= Date: =2 [ =
Q20 NN S TeTeTaT £ oLe . cuﬂﬁ]ﬂncmnﬁ LN L |
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

cCmAa

Manukau City - OLD LANDFILL TESTING

Report Number
Page :ms

Location: ELM PARK

LABORATORY RESULTS

Parameter Units Resuits

Site

Type of Site Up Stream Down Stream
SAMPLE

Lab sample No 992AM 993AM
Method of collection Baller Bailer
Lab Used SGS SGS
ANALYSIS

Boron mo/L 0.33 0.060
Chromium mg/L 0.0006 0.0013
Copper mg/L 0.0027 0.0047
Lead mg/L 0.0007 0.0019
Manganese mg/L 0.0897 0.102
Zinc mg/L 0.048 0.059
Iron mg/L 0.72 1.01
Cadmium mg/L <0.00005 <0.00005
TOC ppm 7.2 4.7
Nitrate - N mgNO,-N/L 46 4.8
Nitite - N mgNO,-N/L 0.02 0.02
Total Ammoniacal Nitrogen mgNH,-N/L <0.2 <0.2
Chloride mg/L 25 100
Salinity ma/L 45 181
Tested by: SPJ Date: 12.10.99
Checked by: ™ Date: 8. n.ag
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

1@(11/99 ‘ 12:33 MANUKAU CONSULTANTS =+ 64 9 2625131 ras

Report Number : 212212 00
age

Manukau City - OLD LANDFILL TESTING

Location: _ BAIRDS ROAD
STREAM SAMPLING |

Parameter Units Results
Site
Type of Site Up stream Down Stream
Date - of sampling 11.10.99 11.10.98
Time - sampling 1.20pm 2.05pm
Low tide 3.35pm 3.35pm
Weather : Fine Fine
MEASUREMENTS
pH - 6.15 6.42
Dissolved Oxygen . mg/l 6.20 6.10
Conductivity mS/m 19.71 14.41
Clarity Clear Clear
Visual Inspection Flowing Flowing
SAMPLE Number ;
Lab sample No 989AM 990AM
Lab Used SGS SGS
Method of collection Bailer Bailer
Tested by: SPJ Date: 11.10.99
Checked by: ™ Date: 8.1.99

18-NQU-1999  13:33 . +649 2723378 96% P.o8



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

18,1199 12:33

<Report Number
Page-
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MANUKAU CONSULTANTS » 64 9 2625131

G

Manukau City - OLD LANDFILL TESTIN

Location: BAIRDS ROAD

LABORATORY RESULTS

Parameter Units -Results

Site

Type of Site Up Stream Down Stream
SAMPLE

Lab sample No 989AM 990AM
Method of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS

Boron mg/L 0.056 0.056
Chromium ma/L 0.0009 0.0008
Copper ma/L 0.0048 0.0037
Lead mg/L 0.002 0.0014
Manganese mag/L 0.107 0.104
Zinc mag/L 0.074 0.074
Iron mg/L " 0.86 0.79
Cadmium mg/L 0.00008 0.00005
TOC ppm 6.2 6.4
Nitrate - N mgNO,-N/L 2.5 2.6
Nitrite - N mgNO,-N/L 0.01 0.02
Total Ammoniacal Nitrogen mgNH-N/L 0.6 0.3
Chloride ma/L 15 15
Salinity mg/L 27 27
Tested by: SPJ Date: 11.10.99
Checked by: ™ Date:

18-NOU-1999 13:33

+649 2723378
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA
' 18711799 12:33 MANUKAU CONSULTANTS » 64 9 2625131

eport Number : 212212 §0
age

| Manukau City - OLD LANDFILL TESTING

Location: COXHEAD PARK
STREAM SAMPLING

Parameter Units Results
Site
Type of Site : Up stream Down Stream
Date - of'sampling 11.10.99 11.10.99
Time - sampling 3.00PM 3.20PM
Low lide N/A N/A
Weather . Fine Fine
MEASUREMENTS
pH ; - 6.78 6.80
Dissolved Oxygen | mg/ 8.40 8.60
Conductivity mS/m 17.25 : 17.76
Clarity Clear Clear
Visual Inspection Flowing Flowing
SAMPLE Number
Lab sample No 967AM 968AM
Lab Used : SGS SGS
Method of collection Bailer Bailer
Tested by: SPJ Date: 11.10.99
Checked by: ™= Date: 8.n.9

18-NOU-1999 13:34  +649 2723378 . 96% A P.10



RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

18/11/99 12:33

-Report Number

Page

RNUKAU CONSULTANTS » 64 9 2625131

- Manukau City - OLD LANDFILL TESTING

Location: COXHEAD PARK

LABORATORY RESULTS

Parameter Units Results

Site

Type of Site Up Stream Down Stream
SAMPLE .

Lab sample No 967AM 968AM
Method of collection Bailer Bailer
Lab Used SGS SGS
ANALYSIS

Boron mg/L 0.045 0.046
Chromium mag/L 0.0008 0.0007
Capper ma/L 0.0014 0.0012
Lead mg/L 0.0005 0.0003
Manganese ma/L 0.0378 0.0384
Zinc ma/L 0.032 0.032
Iron mg/L 0.26 '0.22
Cadmium mg/L <0.00005 <0.00005
TOC ppm 1.6 2.2
Nitrste - N mgNO,-N/L 31 36
Nitrite - N mgNO,-N/L 0.01 0.01
Total Ammoniacal Nitrogen mgNH,-N/L 0.3 0.8
Chloride mg/L 15 15
Salinity ma/L 27 27
Tested by: SPJ Date: 11.10.99
Checked by: TB  Date: 8.0. @~

 18-NOU-1999 13:34

+649 2723378
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

Appendix D
Data for Great South Road

Borehole Samples

Job Number: 15951 Manukau City Council
Author: RS Assessment of Old Landfills
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GREAT SOUTH ROAD OLD LANDFILL
BOREHOLE MONITORING RECORD

SGS LAB NUMBER: 0834/00 Page 2 of 4

GHD REPORT NUMBER: 21 2530 00

PARAMETER UNIT Borehole 1 Borehole 2
Depth of Borehole m 6.23 6.07
Depth to water level . m 3.09 3.1
Date sampled - 24.3.00 24.3.00
Time sampled 12.00pm 11.25am
pH “ 5.93 6.64
Conductivity mS/m 28.4 485
Temperature DegC 17.8 18.9 -
Observations - Rusty smell, Sulphurous
cloudy and odour, cloudy
orange and yellow grey
Organochlorine Pesticides
NP el ol mglkg <0.01 <0.01
Q=80 mglkg <0.01 <0.01
sk mglkg <0.01 <0.01
SR mg/kg <0.01 <0.01
A mg/kg <0.01 <0.01
Heptachlorepoxide mg/kg <0.01 <0.01
wAggsiiEn | mg/kg <0.01 <0.01 .
Lok mglkg <0.01 <0.01
Chclslzn mglkg <0.01 <061
i mg/kg <0.01 <0.01
Sample Numbers 427AR 428AR
Sampled by ; TB & RC Date ; 24 3.00
Transpositions Checked By ; T Date; |7-04-00
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SGS LAB NUMBER: 0834/00
Report Number: 21 2530 00

ks Page 3 "of 4
PARAMETER UNIT Borehole 1 Borehole 2

O, P -DDT ma/kg <001 <0.01"
Endosulfan 11 mg/kg <0.01 <0.01
P.P - DDD ’ tglkg <0.01 <0.01

P. P - DDT ma/kg <0.01 <0.01
Methoxychlor ma/kg <0.01 <0 01
BTEX

Benzene mg/lt <0.01 <0.01
Toluene mg/lt <0.01 <0.01
Ethyl benzene . mg/It <0.01 <0.01
Xylenes mg/It <0.01 <0.01

Polyaromatic Hydrocarbons

Naphthalene ' mg/lt <0.01 <0.01
Acenaphthalene mg/It <0.01 <0.01
Acenaphthene mg/lt <0.01 <0.01
Flourene ma/lt <0.01 <0.01
Phenanthrene mg/lt <0.01 <0.01
Anthracene mg/lt <0.01 <0.01
Fluoranthene mg/lt <0.01 <0.01
Pyrene mg/It <0.01 <0.01
Benz(a)anthracene mg/it <0.01 <0.01
Chrysene mg/It <0.01 <0.01
Benzo(b)fluoranthene mg/It <0.01 <0.01
Benzo(k)fluoranthene mg/It '+ <0.01 <0.01
Benzo(a)pyrene mg/lt <0.01 <0.01
Indeno(1,2,3-cd)pyrene mg/it <0.01 <0.01
Dibenz(a,h)anthracene mg/lt <0.01 <0.01
Benzo(ghi)perylene mg/it <0.01 <0.01
Sample Numbers " 427AR 428AR
Sampled by ; TB & RC Date ; 24.3.00

Transpositions Checked By ; = . Date; [7.04.00
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Report Number 21 2530 00

4 of 4

5 Page
SGS LAB NUMBER: 0834/00
PARAMETER UNIT Borehole 1 Borehole 2
Phthalates
Dimethylphthalate mgl/It <0.01 <0.01
Diethylphthalate mg/lt <0.01 <0.01
Dibutylphthalate mg/lt <0.01 <0.01"
Benzylbutylphthalate mg/lt <0.01 <0.01
Bis(2-ethylhexyl)phthalate gt <001 I8
Di-n-octylphthalate mg/It <0.01 <0.01
PCB's
i mg/lt <0.004 <0.004
Phenols
Fhenol mg/t <0.01 <0.01
2-Chlorophenol mg/lt <0.01 <0.01
Z:-Megayinhend] mg/lt <0.01 <0.01
3 & 4-Methylphenol mg/It <0.01 <0.01
2-Nitrophenol mg/lt <0.01 <0.01
2,4-Dimethylphenol mg/lt <0.01 <0.M1
2,4-Dichlorophenol mg/lt <0.01 <0.01
2,6-Dichlorophenol mg/lt <0.01 <0.01
4-Cholro-3-methylphenol mg/lt <0.01 <0.01
2,4,6-Trichlorophenol ma/lt <0.01 <0.01
2,4,5-Trichlorophenol mg/It <0.01 <0.01
4-Nitrophenol mg/lt <0.01 <0.01
2,3,4,€-Tetrachlorophenol mg/lt <0.01 <001
2-Methyl-4,6-dinitrophenol mg/t <0.01 <0.01
Pentachlgrophenol ma/it <001 T
Sample Numbers - 427AR 428AR
Methodology : GC/MS after solvent extraction
GC/ECD after solvent extraction
Sampled By : TB & RC Date : 24.3.00
Transpositions Checked By : T Date : 17-04 .60 'A
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Analytes Measured

26-Sep-94 |Gt Sth Rd 1 0.25 55 <0.01 |<0.01 |<0.03 |2.4 5.8 15 0.3 56 <0.2 0.26 163
26-Sep-94 |Gt Sth Rd 2 0.38 75 <0.01 |<0.01 |<0.03 [5.7 13 29 0.6 112 <0.2 0.13 265
24-Feb-95 |GtSthRd 1 0.5 75 0.06 <0.01 ]0.52 373 9.4 17.4 0.98 66 0.45 15.3 122
24-Feb-95 |Gt Sth Rd 2 0.31 13.8 <0.01 |<0.01 |[<0.03 (2.8 2.5 2.6 0.06 13.9 <0.2 0.26 246
12-Sep-95 |Gt South Rd 1 S 0.4 59 0.0009 ]0.002 |0.015 11 8.3 13 0.8 47 0.013 [0.49 - 35
12-Sep-95 |Gt South Rd 3 S 0.35 32 0.0003 ]0.002 |0.009 (3.1 4.7 6.6 0.13 29 0.008 [0.19 - 25
14-May-96 0.002 ]0.01 0.08 46 1.2 0.05 1.7
14-May-96 <0.001 |<0.002 ]0.02 3.3 0.3 0.007 ]0.07

blank 0.21 1.4 <0.01 |<0.01 |<0.03 - [0.14 1.3 0.2 0.006 (3.1 <0.2 0.02

sea water 3.3 337 <0.1 <0.1 <0.3 0.3 331 1077 0.07 9283 <2 0.4

river water <0.1 4.2 <0.01 |<0.01 |<0.03 |5.9 6.1 75 0.13 24.4 <0.2 0.01

Greenmount 22 <0.01 |0.19 0.07 128 13 0.18 25 10500

ARC Trade Waste 25 1 30 10 20 10 25
USEPA Fresh Acute ' 0.0039 ]0.016 ]0.18 0.083 ]0.12
USEPA Marine Acute 0.043 1.1 0.0029 0.22 0.095
ANZECC Freshwater *0.0002 {0.01 *0.002 |1 *0.001 [*0.005
ANZECC Marine 0.002 ]0.05 0.005 0.005 ]0.05

Page 1
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Analytes Measured

26-Sep-94 |Gt SthRd 1 0.12 0.59 4.1 6.56 510 0 16 swamp [clear  [none
26-Sep-94 |Gt Sth Rd 2 0.34 0.97 5.4 6.62 680 0.3 15 swamp [clear |none
24-Feb-95 |Gt SthRd 1 2.5 57 0.5 6.88 700 100 22 org opaque |dark grey
24-Feb-95 |Gt Sth Rd 2 0.18 0.7 4 6.86 150 0 22 nil clear |vItyellow
12-Sep-95 |Gt South Rd 1 S 0.35 - 0.75 0
12-Sep-95 |Gt South Rd 3 S 0.29 - 1.6 0
14-May-96 2.9 0.007 10 0.95 6.98 100 <1 18 strong _|opaque |black
14-May-96 1.1 0.006 6 2 6.59 27 0 20 nil clear |or. br.
blank
sea water
river water
Greenmount
ARC Trade Waste
USEPA Fresh Acute
USEPA Marine Acute
ANZECC Freshwater
ANZECC Marine

Page 2
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Appendix E

Site Specific Data
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Site Specific Data

This section contains the individual site reports of the seven MCC Old Landfills that
may require additional review by the ARC. Each site report contains:

e basic data on the site and the condition index value

e description of the site itself, and the history

e anarrative of the main investigation and results

e adescriptive assessment of the importance of the site
e site map

e chemical analysis results

The basic data on the site includes such information as the estimated area, average depth
and fill volume. The area and depth have been fairly well defined in most sites as a
result of the borehole investigations. Where there is uncertainty, because the bore
investigation data did not sufficiently define these quantities, an estimate of the
quantities has been made.

Where no bores were dug and no other information was available, a conservative
overestimate of the fill depth or area has been made. It is inferred that the fill areas are
within the boundaries of the properties within which the old landfills are contained. The
fill depth is taken to be the difference in height between the top surface of the fill and
the natural ground at the base of the fill beyond the landfill footprint. The volume of fill
has in all cases been taken as the product of these parameters.

The site maps (Appendix A) show the site location and the sampling points. The
locations of the investigation bores are also shown in the maps.

11 Hills Road (Mayfield Park)

Site Name Hills Rd
Filltype Household
Estimated Fill Volume (m?) 100000
Estimated Fill Area (ha) 2
Estimated Average Depth (m) 5
Road Location Hills Rd, Mayfield Park
Suburb Otara
Job Number: 15951 Manukau City Council 42

Author: RS Assessment of Old Landfills
Date: June 2000
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1.1

Adjacent Watercourse Otara Creek

Open 1963

Close 1967

Underlying Geology Sedimentary materials of the Tauranga
group

Legal Description Allot 356 (SO 45686)

Leachate Strength (%) 11.01

Condition Index Value 6041

Note: The area of the main body Mayfield Park that contains the landfill is
about 3 ha. However the depth of fill will vary over the site. The greatest depth
of fill will be found in the former riverbed (where the bores installed on the site
have been dug). The area located within the former bend of the river, was
excavated for cover material being placed in the creek bed. This area was later
filled also with refuse but the depth of refuse would be much less. To allow for
this change in depth we have only allowed for a ‘representative’ fill area of 2
ha.

Location and Description

The site is in the area bordered by Hills Rd, the Otara Creek and Velvet
Crescent in Otara. The area is now part of Mayfield Park.

The fill area is roughly oval in shape. The surface is moderately uneven and
does not drain properly making it inadequate for contact sports particularly
during winter. The filled areas show signs of settlement. This is consistent
with fill consolidation as refuse decomposes.

The edge of the site along the Otara Creek drops steeply down to the mudflats.
The eastern boundary slopes up at approximately 25 degrees bank to Hills Rd.
A low stone wall has been built along the full length of the site above the Otara
Creek bank. ;

The bulk of the site is mown grass with exotic trees around the perimeter.
None exhibit any sign of stress that might be associated with landfill gas or
leachate influence. The eastern bank of the Otara Creek has reeds, flax, weeds
and young mangroves.

There are several springs on the banks of the Otara Creek. The strongest
springs come out of the landfill at about the location of the route of the former
creek.

Job Number: 15951 Manukau City Council 4 3

Author: RS

Assessment of Old Landfills

Date: June 2000
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b [

1:1.3

1.1.4

History

Information about the site is from the recollections of long serving staff, past
and present residents and some sketchy council records.

The site was originally used as the sewerage treatment plant for the original
Housing Corporation subdivision of Otara. Following its acquisition by the
then Manukau County the almost circular bend in the Otara River was
straightened. The County filled the resulting ox bow lake. It was the major
municipal dump for Manukau County at the time and received all types of
household and commercial rubbish. There is no record of filling or earthworks
on the western side of the present channel.

Written records and verbal reports from present and past residents show that
local residents complained of many operational problems which resulted in
such nuisances as rats, mosquitoes, flies, dust and odour etc.

Surface Water and Ecology

The catchment for the Otara creek contains many industrial, commercial, urban
and rural areas. A breakdown of the zoning for the Otara Lake catchment is
given in the report for the Ngati Otara site. Stormwater runoff and possible
sewerage overflows affect water quality.

The Otara Creek flows south to north on the western edge of the site and is
tidal at this point. The creek is very unsightly. The water appears dark, dead
and polluted. However this is most likely due to industry and other pollutant
sources in the catchment. Water quality results indicate high levels of
biological pollutants (most probably as a result of sewer overflows).

Former residents reported that Otara Creek by the landfill was a very popular
swimming spot with firm riverbeds and provided rich fishing grounds. The
river is now heavily silted and is not safe for swimming or fishing.

Only a few small finned fish have been observed in the stream. A proper
biological evaluation of the stream has not been done yet.

The Otara Lake, which is just downstream, is the subject of water quality
initiatives by the MCC, ARC and ECNZ with intention of making the lake
suitable for contact recreation. These initiatives may have to address problems
in the catchment and thus there may be a positive effect on the water quality of
the Otara Creek at Hills Rd.

Drains

Stormwater lines (225 diameter falling into 380 diameter) cross and fringe on
the southern edge of the site. A 230 diameter sewer runs inside the stone wall
on the western edge.

Job Number: 15951 Manukau City Council 4 4

Author: RS

Assessment of Old Landfills

Date: June 2000
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1.1.5 Surrounds

The Otara area is predominantly flat and low lying with some gentle rolling
hills. There is residential housing on the southern and northern edges of the
site and across Hills Rd on the western side. The site is part of Mayfield Park
reserve, which runs to the north and south on the western side of the creek. In
addition the drainage reserve to the creek runs further north and south.
Mayfield school is within a couple of blocks of the site.

1.1.6  Water Sampling

Six monitoring stations were established. Site 4 just upstream and Site 5 just
downstream of the landfill in the stream provide samples indicative of the
impacts of landfill discharges on the stream water quality. There is the
possibility that tidal effects will propagate contaminants and saline water
upstream reducing the value of the control.

Site 1 sampled a spring, which according to the records is about the location of
a piped outlet from one end of the filled former oxbow riverbed. The spring
should allow direct measurement of the leachate. It is distinctly rusty possibly
with iron oxide from the landfill.

Site 2 is located on the last manhole of a stormwater culvert before it
discharges into the creek. The culvert skirts the southern boundary of the
landfill. The joints in the manhole walls at Site 2 are noticeably encrusted with
rusty oxide deposits. During wet weather they act as entry points for water into
the manhole chamber. This suggests that groundwater from the surrounding
filled area may be entering the manhole during wet weather and is possibly
carrying leachate into the manhole. Sites 3 and 6 are stormwater manholes
further up the grade on the same culvert.

In general sampling from culverts does have limitations namely that leachate
will only be present in the culvert if it can get into the culvert. If the flow is
not continuous then sampling on any particular day may not detect leachate.
However the increased length of culvert through the fill area should increase
the chance that leachate will enter the culvert.

1.1.7  Pooled Water Sampling

It is common for water to pool on this site during winter. MCC became
concerned that water pooling on the site could contain leachate, which may
pose a public health risk.

A special set of tests was carried out on the pooled water. The results are
shown in table 10.

Job Number: 15951 Manukau City Council 4 5
Author: RS Assessment of Old Landfills :

Date: June 2000
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Table 10 : Parameters in Pond Water at Hills Rd

Cadmium mg/1 <0.003
Copper mg /1 0.02
Chromium mg /1 0.03
Iron mg /| 35
Lead mg /1 0.03
Mangancsc myg /1 1.8
Zinc mg /1 0.1
Nitrate mgNO; - M/L 0.027
Nitrite mgNO, - M/L <0.005
Total Ammonia Nitrogen mgNH; - M/L 1.9
Non-purgable organic carbon mg /1 27

1.1.8  Subsurface Investigations

Four bores were drilled on site. They were located in areas that appeared to be
settling and were likely to pick up the location of previous bend in the river
that was filled.

The fill was 4 to 4.5m deep in the two bores closest to the present creek. It was
5 to 5.5m deep in the bores closest to the road. All four bores showed that

Waitemata group materials underlay the fill. The water table was intercepted
in all bores at a depth of around 1.5m. Piezometers were installed in all bores.

A mixture of clay fill and assorted refuse was found in all of the bores. Gas
levels between 60% and 75% LEL were recorded in all of the bores.

The topsoil depth was approximately 0.2m.

1.1.9 Consultation

A letter drop to neighbouring residents took place in December 1994 to inform
them what the investigation is for and to request information. No responses
were received.

A report to the Otara Ward community board March 1995 meeting and a
subsequent article in the Manukau Courier resulted in several callers providing
historical information about this site.

1.1.10 Results and Conclusions

The water quality results taken for this investigation have shown a low level of
contamination. While there are low concentrations of leachate indicators in the

Job Number: 15951 Manukau City Council 46
Author: RS Assessment of Old Landfills .
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spring at site 1, there is no detectable change in water quality between
sampling stations 4 and 5.

In November 1998, Manukau City Council started a project to lay a clay cap on
this landfill. The intention is to improve the year round usability of the park
surface and reduce infiltration into the landfill below.

Overall, the indicative data obtained for the site in relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

1.2 Pah Road (Papatoetoe Cemetery)
Site Name . Pah Rd
Filltype Household
Estimated Fill Volume (m®) 30000
Estimated Fill Area (ha) 0.5
Estimated Average Depth (M) 6
Road Location Papatoetoe Cemetery
Suburb Papatoetoe
Adjacent Watercourse Waokauri Creek
Open ‘ unknown
Close 1965
Underlying Geology Pumiceous deposits of the Tauranga group
Legal Description PTLOT 2 DP 11565
Leachate Strength (%) 20.94
Condition Index Value 2927
1.2.1  Location and Description
The site is located within the South Auckland cemetery. The cemetery is on
the north side of Puhinui Rd several hundred metres from its intersection with
Roscommon Rd. The cemetery is bound by the Waokauri creek to the west
N and the southwestern motorway to the east.
The landfill is now an open space park area within the cemetery. It is adjacent
to the carparks outside the cemetery administration office. It falls gently
westwards to the Waokauri creek. The surface is well maintained surrounded
by scattered trees. There is no sign of settlement on the surface but it is
possible that this is due to maintenance and continued local filling by cemetery
staff. The grass and surrounding trees show no sign of distress.
Aaror RS Assessment of 0d Lanils 47
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The front face of the filled area is quite steep and is covered in weeds and
scrubs. Underneath this vegetation there is rubble, metals and concrete etc. and
other obstructions typical of old dumps. The fill area fringes onto the creek.

1.2.2  History

The fill was formed in part by filling a branch of the Waokauri Creek. Filled
area also extended along the bank of the main tributary. The site was operated
as the municipal rubbish dump by the Papatoetoe City Council and received all
types of household and commercial refuse.

1.2.3 Surrounds

The Waokauri creek runs north to south on the western edge of the cemetery.
The stream is relatively free flowing, relatively clear and flowing on both sides
with an assortment of waterweeds. No aquatic life such as fish and eels were
observed. There are mangroves starting on the Waokauri creek just to the
south of the landfill area.

The land within the cemetery extends for several hundred metres to the north,
east and south of the landfill site. The crematorium is about 100m to the
southeast of the landfill area. The land in the cemetery all fall gently to the
Waokauri Creek. Beyond the motorway approximately half a kilometre from
the cemetery, there is residential housing. The land immediately on the other
side of the creek from the landfill is being used for horticulture. Beyond that
the surrounding land to the north, south and west is rural being used for
agriculture and horticulture. In general the surrounding land beyond the
cemetery is flat.

1.2.4  Water Sampling

Three sampling sites are located on the Waokauri Creek for surface water
quality testing. Site 2 is the rusty spring just above the toe of the filled slope.
Site 1 is just downstream of the spring at the base of the filled tributary. Site A
is in the mangroves. Site 3 is upstream from the filled area taken as a control.
On the last two occasions samples have been taken at or immediately below the
spring at site 2.

1.2.5  Subsurface Investigations - Landfill Investigation

Job Number: 15951 Manukau City Council 48
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1.2.6

Three boreholes were dug within the bounds of the landfill in January 1996.
All three bores showed a depth of fill ranging between 7.5m (at the top of the
bank) to 6.0m depth (at the other two bores). They all contained a mix of
refuse and clay, with quite a high content of rubbish in places. No abnormal
gas readings were measured.

Each bore showed that Waitemata group underlay the fill.

The groundwater table was intercepted in each bore at 1.5 to 2m depths.
Piezometers were installed in each bore.

Topsoil of depths 0.6m and 1.3m was found in two of the bores. Topsoil was
not recorded as being found in the last bore.

Groundwater samples were taken from all three bores in March 1996.

Previous Groundwater Investigations

There is some specific background information for this site. To investigate
problems with the shallow depth of the groundwater table and possible
groundwater contamination arising from the graves a groundwater
contamination investigation was undertaken in November 1994 by Pattle
Delamore Partners. Some of the findings of their investigation are summarised
here with the kind permission of the Manager of Manukau Memorial Gardens.
We should note that Pattle Delamore did not seem to be aware that the site
contained a landfill and their investigations did not include the landfill area.

During that investigation seven bores were dug on the site - one to the north,
two to the east and four to the south of the landfill. Pattle Delamore
acknowledges that insufficient bores were dug to clearly establish groundwater
contours and its flow directions on the site. The pattern of groundwater is not
simple and the results could be interpreted as being the result of perched
groundwater or being due to groundwater flowing to former and still existing
stream tributaries. It could be expected though that the general direction of
groundwater would be to the east towards the stream.

The samples taken at the Pattle Delamore bores 2 and 3 are reasonably
representative of the background groundwater quality.

The analytes tested both in our investigation and in the previous investigation
were ammonia, nitrate and conductivity.

Ammonia in the landfill was in the range 70 - 130 mg/l, whereas the
background groundwater showed levels of approximately 0.05 mg/I.

Nitrate measured in the landfill was less than 0.1 mg/l, whereas it was
measured as 15 g/l in the background water. This disparity could possibly be
due to the fact that the landfill groundwater was not analysed soon enough.

The overall picture is that the background groundwater, upstream of the
influence of the landfill (and/or the graves - which Pattle Delamore separately
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conclude are not having a significant impact) does not contain high
concentrations of contaminants.

1.2.7 Results and Conclusions

The surface water quality results showed no measurable contamination above
background levels.

The groundwater analyses from the bores in the landfill area show that the
average concentration of selected leachate indicators is 20.94% of the
concentration of those indicators in a typical landfill leachate.

Again, the indicative data obtained for the site in relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

1B Ngati Otara (Otara Park)

Site Name Ngati Otara
Filltype Household
Estimated Fill Volume (m®) 24000
Estimated Fill Area (ha) 0.6
Estimated Average Depth 4

(m)

Road Location Alexander Crescent, Ngati Otara Park
Suburb Otara

Adjacent Watercourse Otara Lake

Open 1967

Close 1969

Underlying Geology Inter-tidal mud and thick, fine and bedded ash
Legal Description Pt Allot 520 Manurewa PSH (S0 53719)
Leachate Strength (%) 14.80

Condition Index Value 2162

1.3.1 Location and Description

This site consists of a filled former inlet of the Otara Lake located inside the
Otara Park in the area bordered by the Otara Lake, Otara Rd and Alexander
Crescent. The site is now a recreational park consisting of passive recreation
areas surrounding and to the west of a number of playing fields.

Job Number: 15951 Manukau City Council 5 O
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1.3.2

1.3.3

The confirmed filled area is a reclaimed tributary of the Otara Creek at the
western end of the park. The tributary originated from around the location of
the present marae. The front face of the fill falls onto a still existing tributary
of the lake near the power station.

The site is largely flat and slightly lower than the surrounding ground. The
land is generally flat. There are reasonably steep banks falling down to the
Otara Lake to the north and the small tributary / inlet to the west.

The surface is a well-maintained grass surface with scattered trees over those
areas not on the playing fields. None of the vegetation shows any signs of
distress except for one tree at

the western edge of the fill area that is dying. There are signs of surface
settlement causing poor drainage and probable ponding on a portion of the
reclaimed area.

There are rusty springs at the edge of the tidal mudflats on the front face of the
fill which are most likely carrying discharges from the buried refuse (they are
dry during summer). Due to the presence of these springs the site is classified
as discharging to water rather than discharging to ground.

Access onto the site can be gained through Otara Road, which extends on to
the park to the east of the land(ill area.

History

No written records of fill quantities or compositions were kept. Verbal reports
from council staff and members of the public confirm the location of the site,
which was operated by council as a municipal refuse dump. The landfill
reclaimed a former branch of an inlet of the Otara Lake inlet on the western
side of the park. Aerial photographs taken prior to the reclamation confirm the
extent of filling. The remainder of the inlet has not been filled. All household
and commercial refuse types were accepted for filling.

Apart from the reclaimed inlet it is not certain whether other sites in the park
area were filled. It has been reported that the various original hills and gullies
all over the present Ngati Otara Park were filled with cleanfill, rubbish, hardfill
etc. However the verbal reports on the existence and location of these sites are
conflicting. If other sites have been filled with refuse they are probably minor
compared to the volume of fill contained in the main fill area.

Surface Water and Ecology

The Otara Lake is manmade and was formed by damming the Otara Creek
close to where it joined the Tamaki River. The water in the lake is saline and
tidal.
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1.3.4

The ‘Otara Lake Water Quality Study’ by Manukau Consultants gives the
following breakdown of zoning in the Otara Lake catchment.

Table 11: Land Uses in Catchment of Otara Lake

Residential 812 23.0
Business 436 12.0
Future Development 546 16.0
Rural 992 28.0
Roads _ 286 8.0
Public Open Spaces 200 6.0
Miscellaneous 246 7.0

The urban areas are predominantly residential with significant commercial and
industrial development. Urban stormwater runoff, sewerage overflows and/or
illegal links to stormwater pipes have further influence on the lake water
quality characteristics. General water quality results indicate that the lake is
substantially polluted regardless of any influence of the landfill. The lake edge
is heavily silted and muddy. The lake carries high levels of suspended
particles, micro-organisms and metal pollutants.

The degraded water quality in the Otara Lake makes swimming and fishing for
food unsafe. However the area is the subject of water quality initiatives by the
MCC, ARC and ECNZ with intention of making the area suitable for contact
water sports.

Some finned fish are still observable but the diversity and population of aquatic
life is far less than that which long term residents reported to have existed prior
to the development of the catchment. Long term residents reported the
waterway to have contained plentiful fish such as mullet and was a popular
swimming location. Riverbanks and bottoms were firmer and lack the silt and
mud, which now cover the tidal flats. Fish from the Otara Creek are unlikely
to be safe for consumption. '

There are no freshwater streams crossing the park.

Drains

Flows in the extensive network of stormwater drains underneath the northern
playing field have been sampled due to the possibility that they may be
collecting seepage from the various filled sites.

The top or eastern end of the known fill area is cut by a stormwater culvert,
which joins two other culverts running out from beneath the marae grounds.
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1.3.5

L.3.0

Sampling from the manhole where these three culverts meet has shown
evidence of sewerage connections into the stormwater system.

A network of subsoil drains underlies the sports grounds between the known
fill area and the extension of Otara Rd going into the park.

Surrounds

There are single storey marae buildings within the marae grounds just to the
southeast of the known fill area. There is residential housing within fifty
metres of the southern edge of the known fill area.

The surrounding area is generally flat and used for a mix of residential housing,
commercial and industrial uses. Hillary College is within the bounds of Otara
Park and Clydemore School and Bairds Intermediate are within a couple of
hundred metres of the site. The Otara shopping centre and Manukau
Polytechnic are beyond that. To the west is ECNZ’s Otahuhu gas turbine
power station, which operates during peak load periods. The purpose of the
dam, which forms the Otara Lake, is to impound cooling water for the power
station. The southern motorway is just beyond the power station. The Hills Rd
site is just upstream to the southeast.

Water Sampling

The main filling area was in the former gully running between sites 3 and 5
whose extents are shown on the sampling map. Sites 3 & 5 would be expected
to have the greatest probability of showing any contamination. Site 3 is a
spring on the front face of this filled area and should provide direct information
on the leachate. However as site 3 is in the tidal mudflat, the saline influence
on samples taken from that location may confuse the characterisation of water
quality / leachate strength.

Site 5 is a manhole to a stormwater culvert built within or very close to the
filled area. There is a distinct vile smell in the manhole at site 5 whose
chamber walls are heavily encrusted with rusty deposits at the joints. The
joints constantly drip with inflowing seepage. This possibly suggests that
water is entering the chamber loaded with dissolved metals, which become
deposited as oxides on the manhole walls. This may mean that leachate is
entering into the culvert here. Site 5 is unlikely to have been influenced by
seawater.

Sampling locations 2 and 4 also sample stormwater culverts. Site 2 is shown in
the map in the stormwater outfall to the Otara Creek. This outfall is in a tidal
area. Though none of the culverts which feed these sites pass through or
underneath the known filled area they have been sampled due to the uncertain
location of fill on the site.
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Site 6 samples a rivulet close to the tidal area in the Otara creek bank. The
rivulet starts from a spring on the side of the slope away from the sports
ground. it was sampled in case it contained any leachate discharges. Station 7
is in the Otara Creek at the end of Alexander Rd.

1.3.7  Subsurface Investigations

Three bores were dug on the site along the former inlet. The deepest fill
(6.5m) was found at the higher end of the old inlet where the ground is higher.
1.5m of fill was found in the middle bore and 2.5m was found in the bore
closest to the existing inlet. The results

suggest that the second bore be probably placed in the side rather than the
middle of the former gully.

A mixture of refuse, organic materials and clay was found in all of the bores.
Gas levels in 37% LEL were measured in the second bore but no abnormal
readings were measured in the other bores.

The groundwater table was intercepted in all of the bores between 1 and 2m
depth. Piezometers were installed in all of the bores. In the second borehole
the groundwater was found to be below the fill interface.

The topsoil depth was around 0.6m in the top two bores, but there was none at
all in the lower bore.

The bore furthermost from the estuary was found to be underlain by estuarine
clay. The other two bores were found to be underlain by Waitemata group
materials. This suggests that Waitemata group underlies the whole area. It
may be that only the first bore was actually placed in the centre of the old
stream channel.

1.3.8 Consultations

A letter drop to neighbouring residents took place in December 1994 to inform
them what the investigation is for and to request information. No responses
were received.

A report to the Otara Ward community board March meeting and a subsequent
article in the Manukau Courier resulted in several callers providing historical
information about this site. There have been several responses but none
indicated any environmental problems.

1.3.9 Results and Conclusions

The surface water quality monitoring results indicated a low level of
contamination at the site. Combined results of groundwater samples and
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sample from the spring at the front face of the fill showed that the averagé
concentration of selected leachate indicators is 14.80% of the concentration of
those indicators in a typical landfill leachate.

The indicative data obtained for the site in relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

1.4 Miro Road (Te Puea Marae)

Site Name Miro Rd

Filltype Mixed

Estimated Fill Volume (m®) 30000

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 1.5 ha

Road Location NW Cnr Miro And Mahunga, within Te
Puea Marae

Suburb Mangere Bridge

Adjacent Watercourse Manukau harbour

Open 1982

Close 1987

Underlying Geology Inter-tidal mud containing some sand, silt
and shell

Legal Description Pt Sec 1 Blk V Otahuhu SD (SO 56622)

Leachate Strength (%) 4.46 (extreme result excluded)

Condition Index Value 916

1.4.1  Location and Description

Miro Rd, Mahunga Drive and the Mt Roskill - Mangere motorway, enclose the
site.

The site falls from the motorway overbridge in the northwestern corner to the
intersection of Mahunga Drive and Miro Rd at the southeast. There is a sharp
bank on the western side of the site falls towards the motorway and there are
mild slopes in all other directions.

The fill surface was never adequately sealed and contoured. Irregularities on
the surface impede surface water runoff. The presence of obstacles on the
ground such as concrete blocks, stones and metal make mowing and general
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maintenance difficult. The exposure of the obstacles is due to inadequafe
surface cover. The site is at present unusable for even passive recreation.

The vegetation on the site consists of thick grass and weeds. A number of trees
have been planted around the fringes of the site adjacent to Mahunga Drive.

The Marae trustees are considering plans to build a major complex for health
and community purposes. Foundation conditions will probably restrict
potentially suitable areas for building development to the southeastern half of
the site.

The site is almost directly adjacent to the Mangere interchange off the
motorway and is highly visible from the motorway, Mahunga Drive off-ramp
and Mahunga Drive itself.

1.4.2  Reported History

The original foreshore ran in a jagged line from halfway along the western
boundary to cross approximately halfway along the southern boundary. All
other areas are reclaimed lands and fill probably overlies original ground near
the marae buildings. This site was filled in as a reclamation of the former
impounded marine enclosure created by the construction of Mahunga Drive.

The site was owned by the MCC when it was operated as a fill. Since the
completion of filling the site has been vested in the marae trustees. Council
undertook to hand over the site in a suitable state.

No written records of fill types or quantities were kept but verbal reports from
council staff and members of the public suggest that the materials received at
the site were cleanfill, inorganic refuse, street sweepings and cesspits. There
was some illegal dumping of household refuse.

1.4.3  Surface Water and Ecology

There are no surface creeks or well-defined drainage lines on the site.

Mahunga Drive borders the Manukau harbour.  Tidal water comes up
stormwater culverts on site and permeates the filled areas. The water quality of
the Manukau Harbour is impaired but the ARC has initiatives to improve this.

The present state of water quality in the near Manukau Harbour limits
recreational uses of the harbour. Swimming, fishing, food harvesting and other
recreational activities may be safer in the long term if the Arc efforts are
successful. Any improvements in water quality though, are likely to occur
after or towards the end of this sites potential leachate production period.

The near by Manukau Harbour accepts waste discharges from a multitude of
other industrial and waste disposal sites.

There is a small mangrove community along the seawall where the stormwater
pipe which run underneath the site discharge.
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1.4.4

1.4.5

1.4.6

Drains

Two 900 diameter stormwater underground culverts traverse the site falling
towards Mahunga Drive from the motorway. A 750 diameter third culvert
crosses the south-east corner of the site east of the marae buildings from Miro
Rd and exiting onto Mahunga Drive. There are understood to be a number of
private drainage connections in this same area. Two stormwater cut-off
trenches have recently been installed adjacent to the Marae fence and drain into
one of the culverts.

Surrounds

The site backs onto the Mangere-Mt Roskill Motorway to the west. On the
eastern side of the motorway the land use is predominantly industrial and this
area extends to the south along Mahunga Drive. On the other side land use is
residential but the motorway forms a barrier.

The marae operates a community centre presently on the other side of Miro Rd
from the landfill site. The centre includes old people’s homes and a youth
training centre. A kohanga recreational centre is presently being established.
The marae trustees also have plans to develop a health centre. The health
centre will possibly be established on or directly adjacent to the fill area.

There are single storey marae buildings at the Southwest corner of the block on
which the marae sits. As discussed above there are further marae buildings on
the other side of Miro Rd. Next door to the marae buildings on the opposite
corner of Miro and Mahunga Rds is a large factory warehouse.

A description of the other pollutant sources around the Manukau Harbour is
given in the site report for Harania Ave.

Water Sampling

The manholes in stormwater culverts and tidal pools at the culvert outlets have
been used as sampling sites. These would show contamination if waters
contaminated with leachate seeped into the stormwater culvert. There was
evidence of seepage occurring at two of the manhole chambers. Apart from the
downstream locations at the outlets and the control samples in the sea all the
samples were taken from the manhole chambers.

Sites 1 and 4 are the upstream control and downstream sites respectively on the
northernmost culvert on the site. Sites 2 and 3 are between them. During high
tides the seawater level came up at least as far as site 3 but was never observed
at site 2.
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1.4.7

- 1.4.8

1.5

In the middle culvert there are two sites, denoted 5 and 6. Site 6 is the culvert
outlet. A soakage trench constructed parallel to the marae fence, to prevent
surface water flooding the marae grounds, has been connected to the manhole
at site 5. This should increase the possibility of leachate entering this culvert
though only if it gets to the subsoil drain which is not guaranteed as it is quite
shallow and set back from the known fill area.

The southernmost culvert line is sampled at site 7 within the filled area and site
8 downstream at the outlet. Site 9 samples a culvert line running over non-
landfill site but through the factory site adjacent to the marae. Sites
downstream of the filled area e. g. 4,6,8,9 are below tide levels and so will
have marine influence. Two sites just offshore, sites 10 and 11, are intended to
provide background analyte levels.

Subsurface Investigétions

A preliminary soils investigation was undertaken in April 1995 to confirm our
understanding of the fill materials present at the site. Though this investigation
provided some useful background information it was considered too limited in
scope to provide sufficient information for background assessment.

Three boreholes were drilled in August 1995 for the purpose of installing
piezometers for groundwater monitoring.

In May / June 1996 an extensive geotechnical investigation was undertaken.
The investigation showed that refuse is concentrated mostly in the top north-
western half of the site and along the Mahunga Drive boundary.

Results and Conclusions

Only the bore samples have been used in the calculation of the leachate
strength. The average concentration of selected leachate indicators is 4.46% of
the concentration of those indicators in a typical landfill leachate. This
however does exclude some of the extreme results, which were thought to have
been affected by the presence of sediment in the samples. If the extreme
results are included then the leachate strength is 20.17%.

Recently the site has been capped and grassed.

The indicative data obtained for the site in relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

Dale Crescent

Site Name Dale Crescent
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Filltype Inorganic
Estimated Fill Volume (m?) 15000
Estimated Fill Area (ha) 1
Estimated Average Depth (m) 1.5
Road Location Between Waipuna Motorway and Dale
Crescent
Suburb Pakuranga
Adjacent Watercourse stormwater discharges to tributary of
Tamaki River other side of motorway
Open unknown
Close X unknown
Legal Description Sec 1 SO 52269
Leachate Strength (%) 17.56
Condition Index Valuc 635
1.5.1 Location and Description
The site is located just at the western end of the Waipuna Bridge in the flat
open space area bound by the residential properties on Dale Crescent and the
embankment of the Pakuranga - Panmure motorway. The site was apparently
created at the time of the motorway construction by filling in the previous
swampy area.
1.5.2  Surface Water and Ecology
The site is approximately 100m from the Tamaki River at its closest point.
This is just downstream of the confluence of the Pakuranga and Otahuhu
Creeks. The catchment to the Tamaki River contains principally residential
and commercial / industrial areas. Most of the few remaining rural areas are
currently being subdivided and developed. The estuary is completely tidal at
this point.
Aquatic fauna is scarce and does not display species diversity. This is
characteristic of the ecosystems in degraded urban waterways.
1.5.3 Drains
Stormwater lines run to the east and west, draining cesspits in the middle of the
site adjacent to the footpath. The drains are at the east and west ends running
away from the middle of the site. A major 1060 diameter Watercare water
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supply pipe crosses the northern part of the site. Bulk power transmission lines
also run overhead.

1.5.4 Surrounds

The properties sharing the northern boundary of the site, and those to the south
of the site beyond the motorway are residential. The Pakuranga shopping
centre is located to the east. Pakuranga Intermediate is within five hundred
metres to the east. The Riverina School is several hundred metres to the west
and Anchorage Park School is several hundred metres further to the south.

1.5.5  Subsurface Investigations

Four bores were drilled in a rough line along the site. All bores showed a mix
of gravel, silt and clay fill of depths between 1 and 2.5m. It appears likely that
organic materials were not imported onto the site.

The water table was intercepted at 2 to 2.5m depths in all but the easternmost
bore where it was not found by 3m depth. The southernmost bore, closest to
the motorway showed that Waitemata group materials underlay the fill. In the
other bores marine / estuarine deposits were found.

In two bores where marine sediments were found, the fill also contained plant
fragments. It is likely that the plant fragments are the remnants of vegetation
on the site prior to the placement of the fill. The groundwater table was also
intercepted in these two bores and the measured gas levels were 75% and 90%
LEL. In the latter there was also a bubbling noise. A piezometer was installed
in this bore.

In the other two bores the measured gas levels were around 35% LEL.
Groundwater was found in one of these bores. It may be that the gas levels
occur as a result of decomposition of the plant fragments.

In the three bores where the groundwater table was found it was between 2 and
2.5m deep. Topsoil was found in one bore to a depth of 0.1m, but was not
found elsewhere.

1.5.6 Results and Conclusions

The average concentration of selected leachate indicators is 17.56% of the
concentration of those indicators in a typical landfill leachate. The level of
ammonia at this site is also higher than the level at most of the other sites.

This level of contamination is quite surprising as no refuse was found during
drilling and the bores on the site covered the site reasonably well. However the
bore logs do indicate that the fill was not entirely clean clay. This indicates in
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itself that the fill was not entirely taken from the surplus of earthworks
operations.

Another possibility is that the level of contamination is due to rotting plant
fragments. These were shown to be present during drilling. The fill may have
been placed over the site without first removing the organic material beneath it.

Overall, the indicative data obtained for the site in relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

1.6 Great South Road
Site Name ’ Great South Rd
Filltype Hazardous
Estimated Fill Volume (m3) 15000
Estimated Fill Area (ha) 0.3
Estimated Average Depth (m) 5
Road Location Great South Rd, South Bank/West Side on
River
Suburb Otahuhu
Adjacent Watercourse Tamaki River
Open 1977
Close 1982
Underlying Geology Inter-tidal mud and sedimentary materials
of the Tauranga Group
Legal Description Allot 523 & 540 Manurewa PSH (SO
55438) T.B.A.
Leachate Strength (%) 7.96
Condition Index Value 545
1.6.1  Location, Description and History
The site is on the southern bank of the Tamaki River on the western side of
Great South Rd. The reserve, which includes the site, extends to the Manukau
end of the Tamaki River Bridge. The filled area is less than 50m from Great
South Rd.
Filling took place in a former inlet / tributary of the river in two separate areas.
The back end of the inlet has been filled and a small bay has been formed on
the riverbank. Filling has also taken place on one side of this bay. The two
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filled areas do not join up cbmpletely except possibly for a small layer. Illegél
rubbish dumping and littering is still going on between and behind the two
filled areas.

All of the filled area is owned by MCC. The filled area to the side of the bay
and the front of the first filled area is all within the drainage reserve. However
the back end of the former filled area, though owned by MCC is enclosed
within a fence which also contains land currently owned by Glaxo Wellcome.
Glaxo Wellcome currently has an agreement to sell their land. The area
enclosed within the Glaxo Wellcome fence is a well maintained garden area.
The MCC owned part of the same area of fill has a sloping uneven surface,
which rolls downhill to the inlet. The other filled area has a steep and roughly
maintained surface.

Low lying parts of the site within the drainage reserve have become very
boggy because not all parts of the site drain well. The ground is littered with
hard rubbish dumping including old car parts. The surface vegetation is grass,
shrubs, flaxes and weeds with a few exotic trees. None show any signs of
distress. The maintenance of the surface is made difficult due to the surface
obstructions.

As noted above the inlet has at present been only partially filled. The filled
area now fringes onto an area of tidal mudflat, which is sheltered from the
direct river flow by the arms of the former inlet. There are mangroves
established on the inter-tidal area and upstream and downstream of the site.

There is a dirty tidal pool at the base of the filled area, which has been sampled
from time to time. No fluid has actually been observed to discharge into this
pool, or in fact anywhere else on the site. For this reason the site is classified
as discharging to ground rather than discharging to water. The tidal pool
sometimes shows a faint oily sheen.

The Tamaki River at this location is predominantly tidal and there is significant
sea water influence. The adverse water quality of the Tamaki River and the
presence of deep mud make swimming and fishing for food unsafe.

The site has two stormwater culverts discharging into the inter-tidal area on the
edge of the reclamation. A 600 diameter culvert was installed at the same time
as the reclamation of the valley on the western edge of the site. A 150
diameter culvert was installed further to the west.

Manukau City Council has no legal vehicular access onto the site. Access for
site inspections and water samples has been gained through a driveway on
private property. It is not possible to drive fully onto the reclamation area
proper. Foot access is possible around the reserve area from the Great South
Rd Bridge.

1.6.2  History

Most of the history of this site has been derived from ARC records. It appears
that the area on which the fill was sited was previously designated as tidal land.
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Permission was gained to fill the land with the proviso that the completed
reclamation would be vested in Manukau City Council.

We have found very little direct correspondence between Manukau City
Council and the then Wellcome NZ Ltd. However we have been able to
establish that Manukau City Council was contracted by Wellcome NZ Ltd to
fill in the land however it is not clear whether this agreement was reached after
the original decision to vest the land in Manukau City Council.

It was found when the fill was surveyed that the amount of filling that had been
undertaken exceeded the amount set down in the reclamation permit. A second
permit was issued to regularise the situation. Anecdotal reports from MCC
staff indicated that the arrangement between Wellcome and the MCC involved
a cost sharing exercise for the installation of culverts and both parties would
have access to the site to dispose of hardfill.

The site was supposéd to have been a hardfill site. However there has been
some illegal household and commercial dumping. A few adjoining garages
have been observed to allow wash-down effluents to run onto the site and this
practice is thought to still continue. Several car wrecks have been dumped on
the fringes of the site.

1.6.3 Surrounds

The site is in the middle of the Otahuhu / Papatoetoe industrial area. Low areas
predominantly surround the site with very slight fall towards the Tamaki River.

The site is part of the esplanade reserve for the Tamaki River. To the north and
east the property boundaries extend around to the Great South Road Bridge
crossing the Tamaki River. The property continues upstream. To the south
and east the site is bounded by privately owned industrial properties.

The surrounding land on the southern bank is used for light industry such as
workshops and warehouses. It is possible that yard effluents from these
adjacent businesses are occasionally discharged onto the site by either
stormwater drains or overland flow. Any industry in the catchment of the
stormwater culverts could contribute to contaminant discharge onto the site
near the stormwater outlets. Urban and industrial land uses in the catchment no
doubt contribute to the degradation of water quality in the Tamaki River at the
site.

1.6.4  Water Sampling

Sampling site 1 is in a spring in the inter-tidal zone and site 2 is located under
the mangrove stands. They are both close to the toe of the filled area. As site 1
is located above the tide level at low tide it is only intermittently flushed. Site
2 is lower and will receive continuous tidal flushing. Flushing at both sites is
due to tidal action rather than direct river flow. As both sites are at the bottom
of a bank it is possible that contaminants from off the property could reach the
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1.6.5

1.6.6

location where the samples are taken from. These could affect the levels of
contaminants found in samples taken from the site.

Subsurface Investigations

The two halves of the site have been designated independently in the bore logs
as ‘Great South Rd’ and ‘Glaxo Wellcome’, the latter being that part of the site
within the bounds of the Glaxo Wellcome site. Gas levels of 10% LEL were
recorded in the bore above marine mud.

In the ‘Great South Rd’ half two bores were dug. The depth of fill was 4.5m
and 5m for the two bores. The groundwater table was intercepted just above the
fill / natural ground interface. The fill contained an assortment of refuse.
Marine mud was found beneath the fill in one bore, while Waitemata group
materials underlay the fill at the other bore. The water level was intercepted at
or just above the fill / natural ground interface. One bore showed a depth of
0.8m topsoil whereas the other showed none.

In the ‘Glaxo Wellcome’ half two further bores were drilled. Each bore
showed an assortment of clay fills and rubbish. The groundwater table was not
installed at either bore however it was high tide at the time of drilling. The fact
that the groundwater table was not intercepted and that marine mud was not
found suggests that these bores were not installed in the centre of the old
estuary. There was an average of 0.6m topsoil in this half of the site.

Piezometers were installed in all four bores. However two of the bores have
subsequently been buried under tyres. It is necessary to contact neighbouring
landowners to have the tyres removed.

More recently further investigations have been carried out to ascertain whether
there were any significant levels of organic pollutants of environmental
concern at the site. Two borehole water samples were taken and analysed for a
wide range of known environmental contaminants. The results of the analysis
are attached to this report as Appendix D.

No significant levels of any of the organic pollutants were detected in the
samples.

Results and Conclusions

The surface water monitoring results indicated a high degree of contamination
on one occasion. The concentrations (of analytes) found are not necessarily in a
pattern characteristic of landfill leachates (high levels of zinc have been found
but little else). It is possible that this contamination was due to wash-downs
from surrounding properties. Otherwise the results have shown low levels of
contamination.
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The average concentration of selected leachate indicators is 7.96% of the
concentration of those indicators in a typical landfill leachate. No significant
levels of any of the organic pollutants were detected in the leachate samples.

1.9 Robert Allan Road
Site Name Robert Allan
Filltype Mixed
Estimated Fill Volume (m3) 5600
Estimated Fill Area (ha) 0.25
Estimated Average Depth (m) 2.25
Road Location off Robert Allan Way, almost opposite
Nan PI.
Suburb Pakuranga
Adjacent Watercourse unnamed (to Pakuranga Creek)
Open unknown
Close unknown
Underlying Geology Soft mud and silt. Moderately weathered
Tauranga group silt and clay close by
Legal Description Allot 386 Pakuranga PSH (SO 49436)
Leachate Strength (%) 8.55
Condition Index Value 199
L7. Location and Description

The site is an empty lot between residential properties in suburban Pakuranga.
It borders onto a tributary of the Pakuranga Creek. The site is several hundred
metres downstream of the Elm

The Park site, several hundred metres upstream of the Riverhills School site
and is almost immediately opposite the Ennis Ave site.

MCC maps suggest that the site consist of the reclamation of a former inlet of
the creek running down the northern half of the site. No other record of the site
is documented and the fill type was not known prior to drilling.

The site surface is uneven and has a boggy, unkempt appearance even in
summer suggesting that it does not drain well. There is a row of tall pine trees
running down the northern boundary of the site.
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The site borders onto a tributary of the Pakuranga Creek, which is itself, a
tributary of the Tamaki River. The catchment to the creek at this side contains
almost entirely residential areas.

The estuary is tidal at this point.

The aquatic ecology appears barren on observation, as is characteristic of most
urban rivers.

There is a 600 diameter stormwater drain running parallel to the filled area
along the length of the site before discharging into the creek.

1.7.2 Surrounds

The Pakuranga Creek tributary flows south past the site. The area around the
site is all residential. The Elm Park and Riverhills Schools are within several
hundred metres north and south respectively but are on the other side of the
creek.

The topography of the surrounding land is moderately hilly.

1.7.3  Subsurface Investigations

Four bores were dug in a rough line along the site, up to three metres deep.
The depth of fill encountered was around three metres, with greater depths
being found at the back of the site away from the creek where the ground is
slightly higher.

The water table was encountered at about 1.5m depth in every bore except the
bore closest to the creek, which was drilled at low tide. Piezometers were
installed in the two hores in the middle of the site.

Some organic debris and plant fragments were found in one of the bores.
Otherwise the fill was all clay. Gas levels ranging from 15% to 35% LEL were
found in the bores.

Topsoil depth was found to a depth of 0.3m in one of the bores. It was not
found elsewhere. The bores show that Waitemata group materials underlie the
site though marine sand was found in one of the bores.

1.7.4  Results and Conclusions

The average concentration of selected leachate indicators is 8.55% of the
concentration of those indicators in a typical landfill leachate.

The amount of gas measured could be due to the decomposition of plant matter
that was not removed prior to the placement of the fill.
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The indicative data obtained for the site in relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

1.8 Harania Ave
Site Name Harania Ave
Filltype Mixed
Estimated Fill Volume (M3) 6000
Estimated Fill Area (ha) 0.3
Estimated Average Depth (M) 2
Road Locstion ;I;a;ama Ave Reserve Opposite Tinkler
Suibuth Favona
Adjacent Watercourse Manukau Harbour
Open unknown
Close unknown
Underlying Geology

Lot 61 DP 61809
2.39
58

Legal Description
Leachate Strength (%)

Condition Index Value

1.8.1  Location and Description

The site is in Harania Park. The park is around an estuarine tributary of the
Harania Inlet. A tributary of the creek appears on many maps to cut westward
through Harania Ave but is actually piped through a 900 diameter culvert that
runs through the filled area before discharging into the estuary. The main body
of the creek goes south past the site. The site is now a recreational reserve off
Harania Ave opposite Tinkler Ave. It has a well maintained grass surface.

No record of the site is documented and information is from the memories of
long serving council staff. The extent of filling on this site was uncertain, but
has largely being confirmed by exploratory drilling.

Filling took place in the former extension of the inlet which ran towards
Harania Rd and Tinkler Ave. As described above, the water course which ran
through the former inlet is now piped, and the culvert discharges into the inlet.
It may also have taken place along the existing stream edge. It is thought to
have taken all non-household types of refuse. -
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Fill also took place along the front of the site on the edge of the creek.

The creek itself is freshwater at the top, southern end of the site. It becomes
saline at the bottom end of the site. The creek is choked by plantlife along the
length of the site - with water weeds upstream and mangrove stands
downstream. The water in the creek is slow moving - the water in it is dark
from silt and a high density of plant material.

The site is flat with a slight fall towards the estuary. It is prone to water
logging along the depression where the old creek used to be.

The water quality of the Harania Inlet appears polluted and heavily silted.

Aside from the 900 diameter stormwater culvert the site is crossed by 230
diameter sewer lines running north to south just to the western edge of the
estuary. There are two further stormwater outlets probably beyond the extent
of filling at the northern end of the site.

The surrounding land to the north, east and south is predominantly residential.
The Favona Primary school is a couple of blocks from the site along Wakefield
Rd which runs onto Harania Ave. The Mangere hospital and training centre
grounds are on the other side of the stream.

The Manukau Harbour is fairly polluted and there is some heavy industry in
the catchment area of the Harania Inlet including the Pacific steel plant and its
adjacent private landfill. This landfill takes waste processing materials from
the plant. The cover at this site appears to consist of a dusty silty material.
The near Manukau Harbour is also bordered by several large Auckland City
Council and Auckland Regional Services Trust former landfills, the former
Westfield freezing works and the now largely abandoned Station Rd railway
workshops among other possible major impact sources. The harbour is noted
to suffer adversely from poor ( at least historically) silt control practices and
from the effects of urban stormwater runoff.

The heavy industry along the shorelines of the inlet, other landfilling and
reclamation activities both ongoing and historical along the shoreline of the
inlet are all possible other pollutant sources. The adverse water quality of the
inlet and the Manukau harbour in general restricts recreational uses of the
water in the area. While the thick mangroves will form a barrier preventing silt
from the inlet from travelling upstream, other contaminants could be expected
to flush back up the creek.

The site is underlain, most probably , by intertidal mud containing some sand,
silt and shell. The site could be underlain by sedimentary materials of the
Tauranga group.

1.8.2  Water Sampling

Sites 1 to 4 are all in the estuary. As mentioned above it is not certain at
present whether filling took place along the creek past where it turns south
(moving upstream) at the northern end of the site. Even if it did take place the
tidal action which extends at least up to between sites 2 and 3 where the
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mangroves begin may result in flushing and mixing of the area and thus may
blur any possible difference between sites 2 , 3 and 4 by either dilution or by
propagating contamination upstream. This possibility has been mitigated to
some extent by taking samples at or near low tide. Site 1 is beyond the
mangroves upstream and should be clear of any saline influence. However
because it is not saline site 1 is not necessarily a good control of the
downstream sites. Thus the detection of contamination at sites 1, 2 and 3
would not necessarily be due to the landfill. The non- detection of
contamination downstream would however show that the landfill is not
affecting the marine environment.

Sites 5 and 6 are in the stormwater culvert running west to east from near
Tinkler Ave. These sampling sites would only detect leachate if it can enter
the culvert i. e. non contamination of leachate in the culvert does not mean it
does not exist, only that it cannot be detected in the culvert.
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1.8.3

1.8.4

Subsurface Investigations

Five bores were dug on the site.

Four boreholes were dug along or next to the old stream bed which used to
flow from near the present Tinkler Ave. Up to 2m of clay fill was found in
these four bores.

The fifth bore was located on the existing stream, bank. This bore showed
1.5m of clay fill with some wood fragments at the bottom of this layer. Below
this there was another 1.3m of clay with wood fragments.

The groundwater table was intercepted at 1.5 to 2m in all bores. Three
piezometers were installed. No abnormal gas readings were measured in any
of the bores.

Results and Conclusions

The water quality results indicated a moderate level of contamination, though
this cannot necessarily be attribute to the landfill. The groundwater tests
however showed that the average concentration of selected leachate indicators
is 2.39% of the concentration of those indicators in a typical landfill leachate.
This indicates that the contaminant levels from the landfill itself are very low.

Furthermore, the overall indicative data obtained for the site in relation to the
levels of environmental contaminants, were found to be below or close to the
detection limits of the various parameters measured
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MOBIL PAKURANGA, 102 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND ~ TANK REMOVAL TR07/774,
SITE NO. 002021

1.0 Introduction

Mohil Oif New Zealand Limited (Mobil) has engaged Pattle Delamore Partners Limited (PDP) to cany out a site
assessment during the removal of an underground petroleum storage system (UPSS) at Mobil Pakuranga, 102
Pakuranga Road, Manukau City, Auckland {the site). The assessment has been conducted to determine the
environmental conditions at the site, and to provide a preliminary assessment of the possible environmental effects of

"any petroleurn hydrocarbon residues associated with the UPSS.

The assessment is for the existing building layout and assumes continued commercial/industrial land use at the site. It
is based on comparison of reported petroleum hydrocarbon concentrations in the soil with the Tier 1 Soil Acceptance
Criteria from the Guidelines for Assessing and Managing Petroteum Hydrocarbon Contaminated Sites in New Zealand
{MfE, 1999).

The assessment was completed during multiple site visits by PDP occurring between 8 February and 19 February 2008
during the removal of the UPSS.

This letter report describes the methods and results of the assessment.

2.0 Site Description
2.1 The Site

The site is Jocated at 102 Pakuranga Road, on the comer of Pakuranga Road and Kentigem Close. The site (Figure 1)
is currently vacant. The topography of the site gently slopes to the north-west. The legal description of the site is Lot
1 DP 149241, Lot 51 DP 69912, and Lot 52 DP 69912 and is zoned Business Zone 1 as per the Manukau City
Council District Pian.

The UPSS consisted of four 40,000L underground storage tanks (USTs). One of the tanks was used for the storage of
96 petrol, two for 91 petrol products and one for diesel and associated pipework and dispensers. The USTs were
located towards the north-west comer cof the site. For the locations of individual UPSS components, please refer to
Figure 1,

At the time of the PDP site visits, site infrastructure inctuded a small, centrally located senice station sales room and a
40m long forecourt canopy located Immediately to the south of the sales room, parallel to Pakuranga Road. A
carwash facility located to the north of the sales room and adjacent to the tank pit had been removed prior to the PDP
site visit.
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Stormwater dispasal within the vicinity of the UPSS is via two surface stormwater drainage sumps located in the north-
western corner of the site.

An underground public stormwater pipe runs across the site in an east to west direction, During the tank removal, the
stormwater pipe was exposed in the southem wall of the tank pit {Photograph 5).

2.2 Site Environs

Bounding the site to the north and east are residential properties, to the south, beyond Pakuranga Road, commercial
retail units including a BP Oil New Zealand (BP) service station, and to the west, beyond Kentigemn Close, residential
properties.

The nearest surface waterway is the Tamaki River Estuary, located approximately 70m to the north-west of the site.
2.3  Future Site Use

The future use of the site is unknown, though it is expected to continue to be used for commercial purposes {i.e.
continued commercial/industrial land use).

3.0 Site Investigation Activities — Tank Removal

On 7 February 2008, three 40,000L petrol USTs and one 40,000L diesel UST were removed from the site by
Petroleumn Solutions Ltd (PSL}, The dispensers had been removed prior to the present site works. All fuel and vent
lines were removed in the days following the tank removal. Details of the tank, tank pit, bedding material and fuel
lines are given below along with any field observations of petroleum hydrocarbon impacts.

3.1 Tank and Pit Details

Tank Pit 1 The four 4Q,000L USTs were removed from an unlined pit excavated to a depth of approximately 4.5m
below ground level (bgl}. The tanks were overain by a 0.2m thick concrete pad. According to PSL, the
tanks were installed in 1989. The natural geology observed in the walls of the tank pit consisted of light
grey mottled orange silty clay from 0,2m to 3.5m bgl underlain by orangey grey sandy clay to a depth of
4.3m bgl. The soils encountered at the base of the tank pit (4.23m - 4,5m hg)) were dark brown clays.
Groundwater was not encountered within the excavation. A detailed geological log (TP1) and photograph of
the tank pit are appended.

Tank 1. 40,000L, diesel, direct and remote fill, single-walled fibreglass tank. The tank was in good condition and
there was ne indication of any holes within the tank,

Tank2  40,000L, 96 petrol, direct and remote fill, single-walled fibreglass tank. The tank was in good condition
and there was no indication of any heoles within the tank.

Tank 3 40,000L, 91 petrol, direct and remote fill, single-walled fibreglass tank. The tank was in good condition at
the time of exposure, but was split during removal (Photographs 2 and 3). The tank was empty and no
spillage was noted.

Tank 4 40,000L, 91 petrol, direct and remote fill, single-walled fibreglass tank. The tank was in good condition
and there was no indication of any holes within the tank.

3.2  Fuel Dispenser and Pipework

The fuel dispensers had been removed previous to these site works, and on 14 February 2008 associated fibreglass
pipework was removed from the site. The dispensers were all located under the canopy (Photograph 6} to the south of
the store and had been removed prior to these site operations (for the purpose of this assessment, the dispenser

AC2093101R001.doc




PATTLE DELAMORE PARTNERS LIMITED 3

MOBIL PAKURANGA, 102 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND - TANK REMOVAL
07/TTA

islands have been numbered 1-4 from west to east). The vent lines ran from the south-west comer of the tank pit to
the westem property boundary, and were removed from the site.

3.3 Soll Sampling

To provide a preliminary assessment of the envircnmental effects of any petroleum hydrocarhon residues remaining in

soils, soil samples were collected for laboratory analysis from the site following the removal of the UPSS. The samples
were collected into glass jars provided by the analytical laboratery and kept in chilled storage prior to submission to R)

Hill Laboratories Ltd, Hamilton, New Zealand for analysis, under PDP chain-of-custody procedures.

The samples were analysed for total petroleum hydrocarbon (TPH), and benzene, toluene, ethylbenzene and xylene
(BTEX) compounds. Duplicate soil sampies were held in cold storage at the laboratory in case follow-up polycyclic
aromatic hydrocarbon (PAH) analysis was required.

In addition to duplicate samples collected for laboratory analyses, soil samples were collected from each sample
location for the sole purpose of field screening [photo-ionising compound readings, including petroleum hydrocarbon
vapour using a photo-ionisation detector (PIDY)]. These soil samples were placed into laboratory supplied glass jars
which were haif filled and sealed with aluminium foil. The samples were allowed to stand for several minutes prior to
the foil being pierced and measuring the headspace vapour readings with the PiD.

Details of the soil samptes collected from each area and analysed are as follows (details for individual sample depth,
soil type, PID reading, and location are provided in Tables 1 and 2; locations are also shown on Figures 2 and 3):

»  Twelve samples were collected from the walls of the excavation at less than 1 m below ground level (samples
TP1/1, TPY/5, TP1/10, TP1/14, TP1/17, TP1/20, TP1/23, TP1/26, TP1/29, TP1/32, TP1/35, and TP1/38);

Twelve samples were collected from natural soils from the walls of the excavation between 1 — 4m bg
(samples TP1/2, TP1/6, TP1/11, TP1/15, TP1/18, TP1/21, TP1/24, TP1/27, TP1/30, TP1/33, TPL/36, and
TP1/39),

agr

Twelve samples were collected from natural soils from the walls of the excavation at depths below 4 m bgl
(samples TPL/4, TPA/7, TPL/12, TRPA/AS, TPL/AS, TPL/22, TPL/25, TP1/28, TP1/31, TP1/34, TPY/37, and
TP1/40);

v

Five samples were collected from natural soils at the base of the excavation (samples TP1/3, TP1/8, TP1/9,
TP1/13, and TP1/41);

Five samples were 1aken from the backfill material, which was returned 10 the tank pit (samples BF1, BF2,
BF3, BF4, and BF5);

Four samples were collected from natural soils immediately beneath the base of the former fuel dispensers
(samples FL10, FL14, FL15, and FL16});

.

Four samples were collected from natural soils immediately beneath the vents and vent lines {(sample FL1,
FL2, FL22, and FL23);

*  One sample was collected from natural soils immediately beneath the base of the remote fill points (sample
FL25);

! A PID measures most volatile photo-ionisable compounds providing they have an ionisation potential below 10.6 eV, This includes most petroleum
hydrocarbon compounds with a carbon range of between 1 and 10.

A02093101R001.doc




PATTLE DELAMORE PARTNERS LIMITED 4

MOBIL PAKURANGA, 102 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND - TANK REMOVAL
o7/7T74

*  Seventeen samples were collected from natural soils immediately beneath the fuel lines running across the
site (FL3 - FL6, FL13, FL18 - FL20, FL26 - FL30, FL31 ~ FL34). Test pits were also excavated at a number
of locations along the fuel lines. For further information please refer 1o Section 4.0;

The soil samples that were collected from the site following the remaval of the UPSS are expected to provide a suitable
assessment of any remaining petroleum hydrocarbon residues.

3.4  Petroleum Hydrocarbon Observations

During the removal of the USTs, petroleum hydrocarbon staining of natural soils was observed in the south-western
corner of the tank pit. Photo-ionising compound readings were measured up to 66.3 parts per million {ppm) (sample
TP1/41) within the remaining natural soils within the base of the tank pit.

Petroleum hydrocarbon staining was observed in the natural soils below the former dispensers. Photo-ionising
compound readings were measured up to 19.8 ppm (sample FL15) within the soil samples collected from naturat soils
immediately beneath the dispensers. Petroleum hydrocarbon staining was also evident to the soils located
immediately beneath the fuel lines at the positions where the fuel lines turn 90 degrees (to the south of the forecourt
canopy). These impacted soils were noted 1o have a green colour and a strong petroleum odour. Photo-ienising
compound readings were measured at 1893 ppm within the soil samples (TST8/1, 1.1m bgl) collected from the
natural soils in these locations.

3.5 Tank Pit Bedding Material

The bedding material removed from the tank pit comprised ‘pea’ gravel (5-8mm diameter). No obvious petroleum
hydrocarbon staining was observed within the bedding material removed from arcund the tanks. Photo-ionising
compound readings were measured up to 24.7 ppm within the bedding material {sample BF1). All of the bedding
material was retumed to the tank pit following the removal of the tanks,

4.0 She Investigation Actlvities - Test Pitting

A total of nineteen test-pits were excavated on site by PSL. Nine of these test pits were excavated in locations
identified as areas where historical site plans show that USTs had been located. Three of the test pits were excavated
to the east of the store where there had potentially been a mechanics workshop in the past. Three test pits were
excavated to a shallow depth under the previous position of the on-site drainagé sumps located around the remote fill
and carwash areas. The final four test pits were excavated to remove contaminated natural soils based on field PID
readings and visual ohservations.

4.1 Test Pit Details

Test Pit 1 Test Pit 1 (TST1) was located approximately 6 m south of Dispenser Island 2 and was excavated to a depth
of 4.3m bg through 0.2m of asphalt underiain by sandy gravel fill (0.2 — 1.4m bg)}, brown clay fill from 1.4
—4.1m bg and brown black clay from 4.1 -4.3m bgl, Broken pipework and concrete fragments were
identified within TST1. Groundwater seepage at 2.6m bgl was noted to have a sheen and a strong
petroleum odour. Test Pit 1 was excavated in the approximate location of an historic UST.

Test Pit 2 Test Pit 2 (TST2) was located approximately 5m east of Test Pit 1. TST2 was excavated to a depth of 3.8m
bg) through 0.2m of asphalt underiain by gravel fill (0.2 — 1.4m bgl), grey mottied orange clay fill from 1.4 -
3.4m bg and grey brown clay from 3.4 — 3.8m bg. Broken pipework and concrete fragments were
identified within TST2. No groundwater was noted in this test pit. Test Pit 2 was excavated in the location
of an historic UST.

Test Pit 3 Test Pit 3 (TST3) was located approximately 1.5m west of the store and 1.5m north of the canopy. TST3
was excavated to a depth of 2.2m bg) through 0.2m of asphalt underlain by gravel fill to 2.2m bd,
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Test Pit 4

Test Pit 5

Test Pit 6

Test Pit 7

Test Pit 8

Test Pit 9

Groundwater seepage was noted at 1.4m bgl. Test Pit 3 was excavated in the approximate location of an
historic UST.

Test Pit 4 (TST4) was located immediately to the east of Dispenser Island 2. TST4 was excavated to a
depth of 2.8m bg through 0.2m of asphalt underlain by sandy gravel fill (0.2 - 0.4m hgl) and green with
orange mottle clay from 0.4 — 1.3m bgl, and green clay from 1.3 — 2.3m bg], and grey green ciay from 2.3
- 2.8m bgl. No groundwater was noted in this test pit. Test Pit 4 was excavated in the approximate
location of an historic UST.

Test Pit 5 (TST5) was located approximately 10m southwest of the store directly beneath the removed fuel
line. TSTS was excavated to a depth of 3.8m bgl through 0.2m of asphalt underlain by sandy gravel fill (0.2
—1.1m bg), dark grey clay (1.1 — 2.9m bgl), and sandy clay from 2.9 — 3.8m bgl. No groungwater was
noted in this test pit. Test Pit 5 was excavated in the approximate location of an historic UST.

Test Pit & (TST6) was located on the south-east comer of the fuel line that ran parallel to the canopy. TST6
was excavated to a depth of 4.4m bgl through 0.2m of asphalt underlain by sandy gravel fill (0.2 — 1.0m
bgl), green clay fill from 1.0 — 2.9m bg), and grey clay from 2.2 — 3.2m bg, light grey sandy clay fill from
3.2 — 2.8m bgl, and brown clay from 3.8 — 4.4m bgl. Concrete fragments (< 500mm) were identified in
TST6. Groundwater seepage at 1.2m bgl was noted 1o have a sheen and a strong petroleum odour. Test
Pit 6 was excavated in the approximate location of an historic UST. Due to site observations, the soils
encountered within TSTE were subsequently excavated and removed from site. Please refer to Test Pit 14
for further details.

Test Pit 7 (TST7) was located approximately 6m southeast of the eastern corner of the fuel line that ran
parallel to the canopy. TST7 was excavated to a depth of 3.7m bg through 0.2m of asphalt underiain by
gravel fill (0.2 - 1.1m bg)) and variable colour clay from 1.1 - 3.2m bgl. The test pit was finished in light
grey sandy clay from 3.2 — 3.7m bg). Test Pit 7 was excavated in the location of an historic UST. No
groundwater was noted in this test pit.

Test Pit 8 (TST8) was located on the western comer of the fuel line that ran parallel to the canopy. TST8
was excavated to a depth of 4.2m bg) through 0.2m of asphalt underlain by gravel fill (0.2 — 1.0m bg)),
green clay from 1.0 - 1.9m bg), and grey with orange mottle clay from 1.9 — 3.0m bg, light grey sandy clay
from 3.0 — 4.1m bgl, and brown clay from 4.1m bgl. Groundwater seepage at 1.2m bg! was noted to have
a sheen and a strong petroleum odour. Due to site observations, the seils encountered within TST8 were
subsequently excavated and removed from site. Please refer 1o Test Pit 11 for further details.

Test Pit 9 (TST9) was located approximately 10m southeast of the eastem corner of the fuel line that ran
parallel to the canopy. TSTS was excavated to a depth of 4.2m bg through 0.2m of asphalt underlain by
gravel fill (0.2 - 1.0m bg), green mottled orange clay from 1.0 — 2.8m bg), light grey sandy clay from 2.8 -
4.0m bg) and brown clay from 4.0 - 4.2m bg. No groundwater was noted in this test pit. Test Pit 9 was
excavated as an extension of Test Pit 7.

Test Pit 10 Test Pit 10 (TST10) was located approximately 14m south of the store. TST10 was excavated to a depth

of 4.2m bgl through 0.2m of asphalt underiain by gravel fill (0.2 - 1.3m bg)}, grey mottled orange clay
from 1.3 — 2.8m bgl, light grey sandy clay from 2.8 — 3.9m bg], and brown clay from 3.9 - 4.2m bgl.
Groundwater seepage was noted at 3.6m bg.

Test Pit 11 Test Pit 11 {TST11} located on the south-east comner of the fuel line that ran paralie! to the canopy. Test

Pit 11 was an extension of test pit 8, excavated to 2.5m bgl and designed to remove the petroleum
hydrocarbon impacted soils in this area. The removal of these impacted soils was based on field
observations and PID readings. The excavated socil was removed from site and disposed of at Envirowaste
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Test Pit 12

Test Pit 13

Test Pit 14

Test Pit 15

Test Pit 16

Test Pit 17

Test Pit 18

Test Pit 19

Services Ltd, Hampton Downs Landfill. The geological log of this test pit is appended as TST8. The soil
disposal dockets are appended.

Test Pit 12 (TST12) was located approximately 3m to the east of the store and 4m north of the canopy.
TST12 was excavated to a depth of 4.2m bgl through 0.2m of asphalt underain by gravel fill (0.2 ~
0.8m bg)), light grey clay from 0.8 — 2.4m bg, light grey silty clay from 2.4 - 3.4m bg, and light grey
sandy clay from 3.4 - 4.2m bgl. Groundwater seepage was noted at 3.6m bgl. Test Pit 12 was located
in an area where a former mechanics workshop was likely to be located.

Test Pit 13 (TST13) was located approximately 1.5m to the east of the store and 1.5m north of the
canopy. TST13 was excavated 0 a depth of 4.2m bg through 0.2m of asphalt underiain by gravet fill
{0.2 - 0.9m bg)), grey clay from 0.9 - 2,9m bgl, and variable colour silty clay from 2.9 — 4.0m bgl, and

brown clay from 4.0 — 4.2m bgl. No groundwater was noted in this test pit. Test Pit 13 was located in
an area where a former mechanics workshop was likely to be located.

Test Pit 14 (TST14) was located at the scuth-east comer of the fuel line that ran parallel 1o the canopy.
Test Pit 14 was an extension of test pit 6, excavated to 3.0m bgl and designed to remove the petroleum
hydrocarbon impacted soils in this area. The removal of these impacted soils was based on field
observations and PID readings. The excavated soil was removed from site and disposed of at Envirowaste
Senvices Ltd, Hampton Downs Landfill. The geological log of this test pit is appended as TST6. The soil
disposal dockets are appended, '

Test Pit 15 (TST15) was located approximately 3.0m east of the store and 10m north of the canopy.
TST15 was excavated to a depth of 4.2m bgl through 0.2m of asphait underlain by grave! fili (0.2 - 1.0m
bg), grey mottled orange clay from 1.0 — 3.4m bg and light grey sandy clay from 3.4 — 4.2m bg.
Groundwater seepage was noted at 3.6m bgl. Test Pit 15 was located in an area where a former
mechanics workshop was likely to be located.

Test Pit 16 (TST16) was located approximately 1.1m north of the store. TST16 was excavated to a depth
of 1.6m bgl through gravel fill from 0.0 - 0.6m bgl and orange brown clay from 0.6 - 1.6m bgl. No
groundwater was noted in this test pit. Test Pit 16 was excavated to assess soils under a removed
drainage sump associated with the former carwash.

Test Pit 17 (TST17) was located approximately 13m north of the north-eastem comner of the store.
TSTL7 was excavated to a depth of 1.6m bgl through gravel fill from 0.0 — 0.6m bgl and light orange/grey
clay from 0.6 — 1.6m bgl. No groundwater was noted in this test pit. Test Pit 17 was excavated to
assess S0ils upder a removed drainage sump associated with the former carwash.

Test Pit 18 (TST18) was located approxdimately 17m north-east of the north-eastern corner of the store.
TST18 was excavated to a depth of 1.6m bg) through gravel fill of various sizes from 0.0 - 1.2m bg and
orange clay from 1.2 - 1.6 m bgl. No groundwater was noted in this test pit. Test Pit 18 was excavated
to assess soils under a removed drainage sump associated with the former carwash.

Test Pit 19 {TST19) was located immediately to the west of Dispenser Island 1. Test Pit 19 was
excavated in order to remove soils for which an elevated PID reading of 10.6 ppm (TST19/2) was
recorded and to further assess the potential for hydrocarbon residues to exist within soil in this area.
TST1S was excavated to a depth of 2.0m bg through 0.2m of concrete, sandy gravel fill from 0.2 - 1.1m
bgl, grey, with occasional orange and green mottling, clay from 1.1 - 1.5m bgl and grey clay from 1.5 -
2.0m bg. No groundwater was noted in this test pit.

Detailed geological logs of these test pits are appended.
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4.2  Soil Sampling

A total of sixty-one seil samples were collected during the test pitting activities for laboratory analysis to provide a
preliminary assessment of the environmental effects of any petroleum hydrocarbon residues remaining in soils.
Sample collection for analysis and field screening is as described in Section 3.3.

The samples were analysed for total petroleum hydrocarbon (TPH) and benzene, toluene, ethylbenzene and xylene
(BTEX) compounds. Test pits TST12 and TST13 were located in an area that may have housed a mechanics workshop
in the past. As such, and in order 1o assess the risk posed to human health, the soil samples collected from within the
top metre from these test pit locations were also analysed for the heavy metals; arsenic, cadmium, chromium, copper,
lead, nickel, and zinc. Sample TST14/1, collected from the top metre of soil, was also analysed for the heavy metals
in order to assess the background concentrations away from the area where the mechanics workshop was suspected
to have been located.

Duplicate scil samples were held in cold storage at the laboratory in case follow-up polycyclic aromatic hydrocarbon
(PAH) analysis was required.

Details of the scil samples collected from each area and analysed are as follows (details for individual sample depth,
soll type, PID reading, and location are provided in Tables 3, 4 and 5; locations are also shown on Figure 3):

¥ Three samples were collected from test pit 1 (samples TST1/1, TST1/4 and TST1/8). Sample TST1/1 was
collected from soils at a depth of 0.5m bgl, TST1/4 from 2m bg), and TST1/8 from 4.3m bg.

Two samples were collected from test pit 2 (samples TST2/1 and TST2/4). Sample TST2/1 was collected
from soils at 0.5m bgl, TST2/4 from 2m bgl.

Two samples were collected from test pit 3 (samples TST3/1 and TST3/3). Sample TST3/1 was collected
from soils at a depth of 0.5m bgl, TST3/3 from 1.5m bgl.

Two samples were collected from test pit 4 (samples TST4/1 and TST4/4). Sample TST4/1 was collected
from soils at a depth of 0.5m bgl, TST4/4 from 2m bg.

*  Two samples were collected from test pit 5 (samples TST5/1 and TST5/7). Sample TST5/1 was collected
from soils at a depth of 0.5m bgl, TSTS/7 from 3.5m hg.

Four samples were collected from test pit 6 (samples TSTE/1, TST6/2, TSTE/6 and TSTE/8). Sample TST6/1
was collected from soifs at a depth of 0.5m bgl, TST6/2 and TST&/6 from 1.1m bgl and 3m bgl respectively,
and TST6/8 from 4.1m bgl.

> Three samples were collected from test pit 7 (samples TST7/1, TST7/4 and TST7/7). Sample TST7/1 was
collected from soils at a depth of 0.5m bg}, TST7/4 and TST7/7 from 2m gl and 3m bgl respectively.

*  Three samples wete collected from test pit 8 (samples TSTE/1, TST8/2 and TST8/7). Sample TSTS/1 and
TST8/2 were collected from seils from 1.1m bg and 1.5m bgl respectively, and TST&/7 from 4.1m bgl. No
sample was collected from the top 1m due to this soil being removed from site during the removal of the fuel
line.

.

Three samples were coliected from test pit © {(samples TST9/1, TSTS/2 and TSTY/B). Sample TSTS/1 was
collected from sails at a depth of 0.5m bgl, TST9/2 from 1.1m bgl and TSTS/8 from 4.1m bg).

*  Three samples were collected from test pit 10 (samples TST10/8, TSTA10/3 and TST10/7). Sample TST10/8
was collected from soils at a depth of 0.5m bgl, TST10/3 from 2m bg and TST10/7 from 4.1m bgl.
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»  Eight soil samples were coliected from test pit 11 in order to validate the removal of petroleum hydrocarbon
impacted soils in this area. Samples TST11/1, TST11/3, TST11/4 and TST11/11 were collected at a depth of
0.5m hd, from each side of the pit. Sample TST11/7 was collected at 2.0m bgl, and TST11/8, TST11/9,
TST11/10 were collected from 2.5m bg), from each side of the pit.

Three samples were collected from test pit 12 (samples TST12/1, TST12/2 and TS712/8). Sample TST12/1
was collected from soils at a depth of 0.5m bgl, TST12/2 from between 1.1m bgl and TST12/8 from 4.1m
bgl.

Three samples were collected from test pit 13 (samples TST13/1, TST13/4 and TST13/8). Sample TST13/1
was collected from soils at a depth of 0.5m bgl, TST13/4 from 2m bg and TST13/8 from 4.1m bgl.

Eight samples were collected from test pit 14 based on field observations and field PID measurements.
Samples TST14/1, TST14/2, TST14/3 and TST14/4 were collected from soils at a depth of 0.5m bgl, from
each side of the pit. Sample TST14/S was collected from 2.8m bgl and samples TST14/6, TST14/7 and
TST14/8 were collected from soils at 3m bg, from each side of the pit.

Two samples were collected from test pit 15 (samples TST15/2 and TST15/8). Sample TST15/2 was coliected
from soils at 1.4m bgl and TST15/8 from 4.Am bgl. No sample was coliected from the top 1m due to this
soil being removed from site during the removal of the fuel line.

Two samples were collected from test pit 16 (samples TST16/1 and TST16/2). Sample TST16/1 was
collected at a depth of 0.5m bgl and TST16/2 at 1.5m bgl.

»  Two samples were collected from test pit 17 (samples TST17/1 and TST17/2)., Sample TST17/1 was
collected at a depth of 0.5m bgl, TST17/2 at 1.1m bg.

Two samples were collected from test pit 18 (samples TST18/1 and TST18/3). Sample TST18/1 was at a
depth of 0.5m bgl and TST18/3 from 1.5m bgl.

*  Four samples were collected from test pit 19 (samples TST19/1, TST19/2, TST 19/3 and TST19/4). Sample
TST19/1 was collected from soils at a depth of 0.5m bgl, TST19/2 from 1.1m bgl, TST19/3 at 1.5m bgl and
TST19/4 at 2m bgl.

The soil samples that were collected from the site following the test pitting activities are expected to provide a suitable
assessment of any remaining petroleum hydrocarbon residues in these areas.

4.3 Petroleum Hydrocarbon Observations

During the test pitting activities, petroleum hydrocarbon staining to soils and strong petroleum hydrocarbon odours
were noted in TST6 and TSTR. Photo-ionising compound readings for samples collected from these test pits were
measured up to 1738 ppm (sample TST6/1) and 1893 ppm (TST8/1). Ancther elevated PID reading of 2024 ppm
was also recorded for sample TST2/4.

4.4 Soil Removal

Based upon visual observations and PID readings, a total of 143 tonnes of petroleum hydrocarbon impacted material
within test pits TST11 and TST14 was removed from site and disposed of at Envirowaste Services Ltd, Hampton Downs
Landfill, North Waikato.
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5.0 Stratigraphy and Hydrogeology

The geological map of the area (Kermode, 1992) indicates that the site and surrounding area is underain by
pumiceous depoesits of the Tauranga Group {Rhyolite Pumice) which are described as ‘light grey, massive to finely
laminated, mud to sand sized pumice’.

A search of the Auckland Regionat Council (ARC) borehole database in November 2007 identified 7 groundwater bbres
within a 1km radius of the site. Six of the bores are listed as proposed groundwater monitoringftesting wells. The
remaining bore, located approximately 550m east of the site, is used for irrigation purposes and is described as being
265m in depth with casing to approximately 157m bg. According to the ARC records the consents for all 7 bores
have expired.

No groundwater bores for potable water supply are listed within 1km of the site.

Groundwater was not encountered within the tank pit excavated 1o approximately 4.3m bgl. However, groundwater
seepage was noted in a number of test pits excavated across the site at depths ranging from 1.2m bg to 3.6m bg
likely to be a perched water table. Given the distance from the site to the Tamaki River Estuary (TOm north-west) and
the topographic gradient in the immediate area, the shallow water table is expected to be less than 10m bgl.
Groundwater is expected to flow in a general north-westerly direction towards the Tamaki River Estuary,

5.1 Sensitivity of the Underlying Aquifer

Section 5.2.3 of the MfE (1999) guidelines has been used to assess the sensitivity of the underlying aquifer based on
the information that has been obtained and reviewed for the site.

»  The shallow aquifer (water table) beneath the site is not expected to be artesian;

Given the distance from the site to the Tamaki River Estuary and the topographic gradient in the immediate
area, the shallow water table is expected to be less than 10m bg; and

Shallow groundwater within the area surrounding the site is not expected to be of a quality suitable for use.

Therefore, the underlying aquifer is not considered to be sensitive with respect to groundwater use, in accordance with
Section 5.2.3 of the MfE (1999) guidelines.

The nearest surface waterway is the Tamaki River Estuary located approximately 70m to the northwest of the
site. Groundwater beneath the site is expected to flow in a north-westerly direction towards the Tamaki River
Estuary.

Therefore, the underlying aquifer is considered to be sensitive with respect to the possible impact of contaminated
groundwater on surface water and its associated ecosystems, in accordance with Section 5.2.3 of the MfE guidelines
(1999).

For the purposes of this assessment, the aquifer has been considered as not sensitive for groundwater use; and
sensitive with respect to possible impact of contaminated groundwater on the nearby surface water body and its
associated ecosystemns.

6.0 Laboratory Results and Comparison to Applicable Criteria - Petroleum Hydrocarbons

One hundred and thirty-three soil samples were analysed by the laboratory for TPH and BTEX compounds. Results of
the laboratory analyses are presented in Tables 1, 2, and 3. Copies of the laboratory reports are appended.
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6.1 Applicable Tier 1 Soil Acceptance Criteria

The MIE (1999) Tier 1 soil acceptance criteria have been developed on a risk based approach with the primary
consideration being the protection of human health for a range of land uses including commercialfindustrial, residential
and agricultural. The criteria have alse been developed to account for the protection of maintenance/excavation
workers and for the protection of groundwater. [n addition 1o site usage the Tier 1 acceptance criteria take into
consideration the environmental settings including soil type (permeability), depth to contamination, depth to
groundwater, groundwater quality. and yield and proximity to surface water and ecological receptors,

As such, the Tier 1 soil acceptance criteria via All Pathways are a reflection of the most stringent criteria associated
with the protection of human health via several exposure routes. Comparison of analytical results to these criteria
reveals whether a more in-depth review of the potential exposure pathways is required at the site. Where a detailed
review is required, route specific criteria are determined based on a site-specific assessment of both potential
receptors and exposure pathways,

The MIE Tier 1 guidelines are not applicable to sites that continue to store and dispense petroleum fuels, as may be
the case for this site. However, in the absence of MfE acceptance ctiteria for continued petroleum use, the Tier 1 soit
acceptance criteria (All Pathways) for commercial/industrial tand use (MfE, 1999) have been applied as consernvative
screening criteria and are presented in Tables 1, 2, and 3. “Sand”, “sandy silt”, and “silty clay” soil types have been
applied for comparison with the relevant criteria for the soil samples. These soil types are considered to be the most
suitable based on the materials observed at the site.

Although the underlying groundwater aquifer has been defined as sensitive with respect to the possible impact of
contaminated groundwater on surface water (Section 5.1), the soil acceptance criteria for Protection of Groundwater
Quality are not applicabte in this instance because they have been derived to be protective of groundwater immediately
beneath the site for potable use and are therefore over-protective of potential surface water receptors.

6.2 Soll Sampling Results - Initial Assessment
6.2.1 Tank Pit

All twelve samples collected from natural soils from depths of less than 1m bgl, from Tank Pit 1 {(samples TP1/1,
TP1/5, TP1/10, TP1/14, TP1/17, TP1/20, TP1/23, TP1/26, TP1/29, TP1/32, TP1/35, and TP1/38) returned TPH and
BTEX concentrations below the corresponding laboratory detection levels, 60mg/kg and up to 0.225mg/kg respectively.

Eleven samples collected from natural soils at depths between 1 and 4m from Tank Pit 1 (samples TP1/2, TP1/6,
TP1/11, TP1/15, TP1/18, TP1/21, TP1/24, TP1/27, TP1/30, TP1/33, TP1/36, and TP1/39)} returned TPH and BTEX
concentrations below the comesponding laboratory level of detection, 6B0mg/kg and up to 0.191mg/kg respectively,
with the exception of sample TP1/11, which recorded a total xylenes concentration of 0.34mg/kg.

Eleven of the seventeen samples collected from natural soils at the base of Tank Pit 1, below 4m bgl (samples TP1/4,
TPL/7, TPL/13, TPI/16, TPL/19, TPL/22, TPL/25, TP1/31, TP1/34, TP1/37, and TP1/40} returned TPH and BTEX
concentrations below the comresponding laboratory levet of detection (E0mg/kg). One sample (TP1/41) recorded a TPH
concentration of 370mg/kg, 60 % of which was found within the C,.-C;, carbon range. The gas chromatogram for
sample TP1/41 was similar to that of petrol and lubricating oil, Six samples recorded BTEX concentrations above the
laboratory levels of detection, up to 23.6mg/kg (total xylenes, TP1/41).

6.2.2 Bedding Material

The five samples collected from the bedding material returmed to Tank Pit 1 {(samples BF1, BF2, BF3, BF4, and BF5)
retumed TPH and BTEX concentrations below the comesponding laboratory detection levels, 60mg/kg and up to
0.150mg/kg respectively.
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6.2.3 Fuel Dispenser and Pipework

Of the four soil samples collected from beneath the dispenser islands (FL10, FL14, FL15, and FL16), samples FL14,
FL1S and FL16 returned TPH concentrations below the corresponding laboratory detection levels (60mg/kg). Sample
FL10O recorded a TPH concentration of 940mg/kg, 95 % of which was reported within the C,.-C,, carbon band. The
gas chromatogram for sample FL10 was similar to that of diesel.

Oniy sample FL15 recorded BTEX concentrations above the laboratory detection levels, with benzene, ethylbenzene,
and total xylene concentrations reported as 0.33mg/kg, 0.19kg/kg, and 0.3275mg/kg respectively.

Ali of the soil samples collected from the soils beneath the fuel lines returned TPH and BTEX concentrations below the
laboratory levels of detection with the exception of sample FL13, which recorded concentrations of benzene,
ethylbenzene, and 1otal xylenes above the laboratory levels of detection at concentrations of 0. 18mgikg, 0.21mg/kg,
and 0.2765mg/kd respectively.

6.2.4 Test Pitting

All twenty-two soil samples collected from soils within the top metre of the test pits retumed BTEX concentrations of
less than the corresponding laboratory detection limits (up to 0.150mghkg). Eighteen of the twenty-two samples
collected returned TPH concentrations below the laboratory levels of detection (80mg/kg). Of the remaining soil

samples, a maximum TPH concentration of 390mg/kg was reported for sample TST7/1, 95 % of which was found
within the C,; — C,4 carbon range.

Fourteen of the twenty-six samples collected from natural soils between 1 and 4m bgl retumed TPH and BTEX
concentrations below the taboratory levels of detection. For the remaining soil samples, maximurn TPH and BTEX
concentrations were reported as follows; TPH at 1000mg/kg (TST7/7}, benzene at 0.56mg/kg (TST19/4}, toluene at
0.2mg/kg (TST19/4), ethylbenzene at 0.62mg/kg {TST11/7) and total xylenes at 2.83mg/kg (TST11/7).

Five of the six samples collected from below 4m bg within the test pits retumed TPH concentrations below the
laboratory levels of detection (E0mg/kg). Sample TST1/8 recorded a TPH concentration of 180mg/kg, approximately
100 % of which was found within the C,5-C,¢ carbon range. The gas chromatogram for TST1/8 is similar to that of
lubricating oil, All six samples retumed BTEX concentrations below the laboratory levels of detection (up to
0.255mgkg).

6.3 Comparison of Soil Sample Results with Tier 1 Soil Acceptance Criteria — All Pathways and
Protection of Groundwater Quality

6.3.1 Al Pathways Criteria

All samples collected from the site following the removal of the UPSS retumed TPH and BTEX concentrations below the
applicable Tier 1 soil acceptance criteria via All Pathways in the context of commercialfindustrial land use.

7.0 Laboratory Results and Comparison to Applicable Criteria - Heavy Metals

Three seil samples (see Section 4.2) were analysed by the laboratory for heavy metals. Results of the laboratory
analyses are presented in Table 4. A copy of the laboratory report is appended.

7.1  Applicable Tier 1 Soll Acceptance Criteria - Heavy Metals

National seoil quality standards for heavy metals are currently under development by the MfE. In the absence of a
National Erwvironmental Standard, there are a range of New Zealand and international guidelines that could be applied
1o the site,
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Under permitted activity Rule 5.5.41 of the proposed ARC Regional Plan: Air Land and Water (ALWP, 2008), the ARC
have published a series of permitted activity soil criteria. Under Rule 5.5.41, the discharge of heavy metal
contaminants to land or water is a permitted activity subject to the concentrations of contaminants (or the 95% upper
confidence limit (UCL) of the mean} not exceeding the greater of either; the criteria specified in Schedule 9 of the

ALWP or, the Auckland Regional Council (ARC, 2001) ‘Background Concentrations of Inorganic Elements in Soils from
the Auckland Regjon’'.

The heavy metals for which the soil samples have been analysed are all listed within Schedule 9.

The three samples analysed for heavwy metals (samples TST12/1, TST13/1 and TST14/1) were all collected from the
gravel fill material encountered and at a depth of 0.5m bgl. It is likely that the fill material encountered on site was of
a volcanic origin {given the presence of volcanic cones within the Auckland area as the predominant source of

construction flll materials) and as such the background concentrations for a volcanic soil (ARG, 2001) are considered
to be the appropriate Permitted Activity threshold.

7.2  Soil Sampling Results - Initial Assessment

For the three soil samples collected from depths of less than 1m bgl, the reported concentrations for the seven heawy
metals are summarised as follows:

*  Concentrations of arsenic were all below the laboratory level of detection of 2.0mgkg.

Concentrations of cadmium ranged from below the laboratory level of detection (0.10mg/kg) to a maximum
of 0.11mg/kg {TST14/1).

Concentrations of chromium ranged from a minimum of 41mg/kg (TST13/1) 10 a maximum of 44mg/kg
(TST14/1).

Concentrations of copper ranged from a minimum of 54mgkg (TST13/1) to a maximum of 80mg/kg
(TST14/1).

Concentrations of nickel ranged from a minimum of 170mg/kg (TST14/1) to a maximum of 190mgrkg
(TST12/1}.

Concentrations of lead ranged from a minimum of 1.5mg/kg {TST1.3/1 and TST14/1) to a maximum of
2.1mgfkg (TST12/1).

Concentrations of zinc ranged from a minimum of 48mg/kg (TST13/1) to a maximum of 53mg/kg (TST12/1).

7.3 Comparison of Soil Sample Results with Applicable Guidelines — Heavy Metals

For the three samples collected from site and analysed for heavy metals, the reponted concentrations of arsenic,
cadmium, chromium, copper, lead, nicke! and zinc are all below the ARC Permitted Activity Threshold. As such, the
residual heavy metal concentrations in soil do not trigger a discharge consent,

8.0 Environmental Assessment
8.1 Health Risk Assessment

None of the soil samples contained petroleum hydrocarbon concentrations above the MIE Tier 1 soil acceptance
criteria via All Pathways in the context of commercial/industrial land use.

As such, a more detailed human health risk assessment is not required.
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8.2 Ecological Risk Assessment

A Tier 1 ecological risk assessment has been conducted in accordance with the MfE (1999} guidelines. It was found
that the nearest ecological receptor is the Tamaki River Estuary located approximately 70m north-west of the former
UPSS.

During the Phase 1 ESA the following source-pathway-receptor linkages were identified:

migration of petroleun hydrocarbon residues (separate phase and dissolved phase) via the stormwater
system to the nearby Tamaki River Estuary; and

*  migration of petroleum hydrocarbon residues (separate phase and dissolved phase) via groundwater flow to
the nearby Tamaki River Estuary.

Given that the Mobil UPSS has been removed from site and that no storage of petroleumn hydrocarbons is currently
being undertaken on site, the risk to the Tamaki River Estuary via the migration of petroleum hydrocarbon residues via
the stormwater system is considered to be not applicabie.

The underlying aquifer has been identified as not sensitive for groundwater use; but sensitive with respect to possible
impact of contaminated groundwater on the nearby surface water body and its associated ecosystems. Section 5.2.3
of the MfE guidelines states that 'where the receiving water body facilitates significant dilution of the groundwater
discharged into it, sites within 100m of a surface water are unlikely to affect the surface water quality significantly,
unless free phase hydrocarbon is present and migrating off-site’. Based on the dilution available from the Tamaki River
Estuary, and given that the natural soils on site (5iity clay) have a low permeability and a the separation distance
between the site and the Tamaki River Estuary is 70m, the risk to the surface waterway via the migration of any
petroleum hydrocarbon residues via groundwater flow is expected to be low.

No other significant ecological receptors have been identified within the immediate vicinity of the site. A copy of the
completed ecological checklist is appended.

8.2.1 Fate and Transport Ecological Risk Assessment

In order to confirm that the risk to the nearby Tamaki River Estuary via the migration of petroleum hydrocarbon
residues in groundwater is low, a Tier 2 computer fate and transport model (BP RISC) was used to predict the
concentration of dissolved phase petroleum residues (benzene) that could be present in the estuary, related to the
residue concentrations that have been found at the site.

The model was developed in the ecological risk assessment function and was based on a simple site conceptual model
of the site conditions which simulates source zone soil residues {(assumed to be at the tank pit at the site) leaching to
groundwater and migrating via groundwater to the estuary 70m down gradient of the site. The model allows the site
specific parameters such as soil type, source concentrations, aquifer and receptor properiies to be entered to
determing the concentration of dissolved petroleum compounds in the surface water receptor (Tamaki River Estuary).
In this case, the model was run to check whether the assumed highest concentration of benzene in soil (2.4mg/kg) at
the site (at the base of the tank pit) could impact the nearby Tamaki River Estuary.

The model was developed based on a number of key assumptions to allow input parameters to be matched as closely
as possible to the site conditions while maintaining a conservative approach to obtain a ‘reasonable maximum
estimate’ of the surface water concentration in the estuary.

A summary of selected key input parameters assumed for the model (with descriptions of conservative assumptions)
are as follows;

Source zone sail concentration of benzene; 2,4mg/kg (assumed to be uniform over source velume)
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Source zone volume; 392m? (assumes 1m thick layer of source benzene at 2,4mg/kg beneath entire tank pit

' footprint)
> Soil type; Sitty loam (approx. hydraulic conductivity 1 x 10€ m/s)

Distance to surface water; 70m

Hydraulic Gradient; 0.2m/m ({(conservatively assumes groundwater table elevation beneath the site to be
level with the base of the tank pit — perched groundwater observed at shallow depth in {est pits not
considered to be representative of wider site hydrogeology)

Volume of surface water; 20,000m? (conservatively assumes a small arm (area) of the Tamaki River Estuary
approximately 20,000m? is the receiving water body — i.e. not the entire Tamaki River).

Fraction of surface water volurme available for mixing; 10% (10% of the above water volume is available for
i mixing}.

"

Based on the above, the BP RISC model determined a maximum surface water concentration of benzene in the closest
section of the Tamaki River Estuary to ke in the order of 0.0001mg/L. This concentration is approximately two to three
orders of magnitude less than the ANZECC 2000, Marine Water Trigger Value, 95% level of protection (0.7mg/L) from
the ANZECC 2000, Australia and New Zealand Environment and Conservation Councit Guidelines. In summary, the

results of the Tier 2 risk model confirms that the expected risk to the closest ecological receptor (Tamaki River Estuary)
is low,

9.0 Conclusions

A Mobil UPSS comprising one 40,000L diesel UST, three 40,000L petrol USTs, associated pipework, dispensers and
vents has been removed from Mobil Pakuranga, 102 Pakuranga Road, Manukau GCity, Auckland. A total of nineteen
test pits were also excavated in order 10 assess soils in the vicinity of the UPSS components, in locations where
historic USTs were thought to be located and in areas where & mechanics workshop may have historically been
located.

No obvious petroleum hydrocarbon staining was observed in the bedding material during the removal of the UPSS.
Visual and olfactory evidence of hydrocarbon contamination was noted within seils excavated during test pitting

activities, This impacted soil was removed off-site and disposed of at Envirowaste Services Ltd, Hampton Downs
Landfill, Auckland.

The underlying aquifer has been identified as not sensitive for groundwater use; but sensitive with respect to possible
impact of contaminated groundwater on the nearby surface water body and its associated ecosystems.

All soil samples collected from the site retumed concentrations of TPH and BTEX below the MfE Tier 1 soil acceptance
criteria via All Pathways in the context of commercial/industrial land use.

' Given that the natural soils on site (silty clay) are expected to have a low permeability and the separation distance
between the site and the Tamaki River Estuary is 70m, the risk to the surface waterway via the migration of petroleum
hydrocarbon residues via groundwater flow is expected to be low. MfE Guidelines (MfE, 1999) state that for a large

l river systern, or coastal water (such as the Tamaki River Estuary), sites with petroleumn residues within 200m of the
surface water are unlikely to significantly affect the water quality unless free phase hydrocarbon is present and
migrating off-site. A computer based fate and transport model was used to confirm that the risk of benzene residues

l remaining beneath the tank pit impacting the nearby Tamaki River estuary was low.
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Three soil samples were also analysed for heavy metals. The reported concentrations are all below the ARC Permitted
Activity Thresholds under Rule 5.5.41 of the Draft ARC Plan. Therefore, this information suggests that no Resource
Consent is required for the residual soil concentrations at this site.

10.0 Limitatlons

This report has been prepared on the basis of visual observations of the excavation of a tank pit containing four
40,000L USTs, the excavation of 19 test pits, observations made during the inspection of the site, and the testing of
133 soil samples for petroleum hydrocarbon residues. The information has been used to describe the ground
conditions in the vicinity of the soil sample locations. The hydrogeological and petroleum residue conditions away from
these locations are unknown and should not be extrapolated from the results of this study without further investigation.

The information contained within this report applies to the date of the site inspection (8 - 19 February 2008). With
time, the site conditions could change so that the reported assessment and conclusions are no longer valid. Thus, in
the future, the report should not be used without confirming the validity of the report's information at that time,

The report has been prepared for Mobil Qil New Zealand Limited, according to their instructions, for the particular
objectives described in the report. The information contained in the report should not be used by anyone else or for
any other purposes.
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Analytical Tables




Table 1: Soll Sample Results - Tank Pit & Bedding Material - ALL PATHWAYS

Sof] Samples Collectsd at a Depth of <1 m Below Ground Lavel

Sample Name TPUL TPLS TP1/10 TPY14 TPU17 TP1/20 P23 1P1/26 TP1/29 TP1/32 TPY/35 IP1/38 BF1 BF2 BF3 BF4 BF5 Tier 1 Sofl Acceptance Cliteria™ Tier 1 Soil Acceptance Critera’™ Tier. 1 Soil Acceplance Criteria’
Labaratory Reference 6204971 629497.5 | 629467.10 | 629497.14 | 629487.17 | 628497.20 | 629467.23 | 629497.26 | 629497.2¢ | 629497.32 | 629497.35 | 620497.35 | 629497.83 | 629497,84 | 629497.85 | 620497.86 | 627497.87 Commercial/ Industrial Land Use Commerciall Industrial Land Use Commerciay Industrial Land Use
Sample Location £ wall E wall W wall N wall N wall N wall N wall S wall W wall S wall 5 wall S wall Backill Backfil Backill Backdill Backfill ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
Soil Fate Remaining Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remainin) Remaining | Remaining | Remaining | Remaini Remaining
Scil Type - Field silt silt clay sitt sitt clay clay silt silty clay clay clay sitty clay clay sitt gravel | Erave! gravel gravel Sand Sandy Siit Silty Clay
Soil Type - ME (1999) Sandy Siit Sandy Sit_| Sandy Sit_| Sandy Sit | SityClay | SandySit | SendySit | SityClay | SityClay | SandySik | SittyClay | Sandy Sift Sand Sand Sand Sand Sand
Sample Depth (m bgl} 09 0.5 0.5 &5 0.5 0.5 0.5 0.5 0.5 05 0.5 05 - - - - - <tm <im <im
PID Readin, 0.2 0.8 0.5 0.3 0.6 0.3 0.1 0.3 1.0 0.5 [ % 0.5 24.7 22.1 10.3 15.6 14.7
CrCyg hydmcarbons <11 <84 <11 < 8.5 < 10 < 9.9 < 11 < 9.1 < 9.9 <88 < 9.2 < 9.6 < 8.0 < 8.0 < 8.0 <80 < 8.0 120 (m) (500) (6,m) {8.800) {6.v)

C10-C14 hydrocarbons < 20 < 20 < 20 < 20 < 20 < 20 < 20 <20 < 20 < 20 < 20 < 20 < 20 <20 <20 <20 <20 (1,500) (6.0 (1,700) (Bx (1,900) (6,x}
C15-Cag hydrocarbons < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 <30 < 30 < 30 < 30 <30 < 30 < 30 < 30 < 30 NA {4) NA {4) NA (4)

TP < 60 < 6O < 50O < 60 < 50 < BO < BO < 60 < 60 < B < B0 < G0 < 60 < 60 < 650 < 50 < 60 - - -

[Benzene < 0.075 < 0.055 < 0.069 < 0.054 < 0.070 < 0.058 < (.058 < 0.050 < 0.068 < 0.058 < 0.059 < 0.053 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 3.0 (m) 36 7.2(9)

|[Foluene < 0.075 < 0,055 <0060 | < 0.054 <0.070 | <0058 < {1,059 < 0.050 <0068 | <0058 | <0059 <0052 | <0050 | <0050 [ <o0.050 <0.050 | <« 0,050 (94) (6,m) 270) (67 (670) (BV)
Ethyibenzene < 0.075 < 0.055 < Q.069 < 0.054 < 0.070 < 0.058 < (.058 < (.050 < 0,068 < 0.058 < 0.059 < 0,053 < 0.050 < 0.050 < 0.050 < 0.050 < 0,050 {180) (6v) {200) (6,v) (350) (6.v)

Mol xytenes ' < 0.225 <0165 | <0209 | <0184 | <0210 | <0278 | <o0.179 <0150 | <0208 | <0178 | <0179 | <0163 | <0150 | <0450 | <0150 | <0150 | <0.150 (150 (8.m) (200) (6. (510) (6.5
Soll Samples Collected at a Depth of 1 - 4 m Below Ground Level
[Sample Name TPL2 TPLUG TPY/11 TPY15 TPY/18 TPL/24 TP1/24 TP1/27 TP1/30 TP1/33 TP1/36 TP1/39 Tier 1 Soil Acceptance Criteria™ Tier 1 Soil Acceptance Criteria®™ Tier 1 Soil Acceptance Criteria™~

"L_ag 1y Reference 629497.2 629497.6 | 520497.11 | 629497.15 | 629497.18 | 629497.21 | 629407.24 | 620497.27 | 6294973 | 629457.33 | 826407,36 | 629407.39 Commercial Industrial Land Use Commercialf Industrial Land Use Commerciall Industrial Land Use
Sample Location E wall E wall W wall N wall N wall N wall N wall S wall W wall S wall S wall S wall ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS

|[Soi Fate Remaining Remaining | Remaining [ Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remainin

KSoil Type - Field silt sitty clay sit sit silty clay clay sitt clay sift clay sit sandy silt silt sift Sand Sandy Silt Sitty Clay

[{Soil Type - MfE (1999) Sandy Sitt__| Sandy Sit | Sandy Sit | Sandy Silt | Sanoy S | Sandy Sit | SandySitt | Sifty Clay | Sandy Sit Sand Sandy Silt_|_ Sandy Sil

[i5ample Bepth (m bat 3 3 3 3.1 3 3 3 3 3 25 3 3 1.am am 1.am
iF'ID Reading !ggm! 0.3 1 24.4 0.3 0.4 0.6 213 0.5 7.4 0.4 0.3 0.2
Cr-Cyq hydrocarbens <93 < 9.5 < 8.7 < B.8 <95 <96 <91 <11 <89 <88 < 8.7 < 9.0 120 (m) {500) {6,m) {20,000 (6.m}

C 16-C14 hydrocarbons < 20 <20 < 20 < 20 <20 < 20 < 20 < 20 <20 < 20 < 20 <20 {1,900) (6,0 ' (2,200) (6, {8,900} (6,x}
C15-Cag Nydrocarbons < 30 < 30 < 30 < 30 < 30 < 30 <30 < 30 < 30 < 30 < 30 < 30 NA (4) i NA (4) NA (4)
[TPH < 50 < §0 < 60 < 60 < &0 < BO < B0 < 80 < 80 < 60 < B0 < 60 . N N
Benzene < Q.061 < 0,080 < 0,057 < 0.063 < 0.053 < 0,056 < 0.054 < 0.076 < 0.054 < 0.050 < 0.057 < 0.061 3.0(m) 7.2 (v {20) (V)

"Tnluene < Q.081 < 0,080 < 0.057 < 0.053 < 0.0583 < 0,056 < 0.054 < 0.076 < 0.054 < 0.050 < 0.057 < 0.061 (9d) ©.m) - {480) (6,m) {3.100) (6.}

Ethviberzene < 0.061 < 0,080 < 0,057 < 0,053 < 0,083 < 0,056 < 0.054 < 0.076 < 0.054 < 0.050 < 0.057 < 0.061 (300) {6,8.¥) {300} (6.v) {2,600) (6.}
Total xylenes '™ < 0.191 < 0.180 0.34 <0.163 < 0.163 < 0.176 < 0.164 < 0,236 < 0,164 < 0.150 < 0.177 < 0.191 (150) (6,m) (420) {6, v) (2.300) (6.v)
Soll Samples Collected at a Depth of >4 m Below Ground Level
Sample Name ‘I,'=P1]3 TP1/4 TPL7 TPL8 P19 TP1/12 TP1/13 TP1/16 TP1/19 Pl/22 TP1/25 TP1/28 TPL/3L TP1/34 P37 TP1/40 TP1/41 Tier 1 Soil Acceptance Criteria* Tier 1 Soll Acceptance Criterig®™ Tier 1 Soil Acceptance Criteria™
Laboratory Reference 6204973 629497.4 | 829497.7 | 629457.8 1 629497.8 | 629497.12 | 625497.13 | 629497.16 | 529497.19 | 629497.22 | 620497.25 | 625497.28 | 620497.31 | 629497.34 | 620497.37 | 620497.4 | 6259497.41]| Commercialf industrial Land Use Commercialf/ Industrial Land Use Commercia¥ Industrial Land Use
Sample Location centre hase E wall E wall NW base NE base W wall SE base N wall N wall N wall N wall S wall E wall S wall S wall S wall SW base ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
Soil Fate Remaining Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | R ining | Remaining | Remaining | Remaming | Remaining | Remaining | Remaining | R ining :
Soil Type - Field sitty sand silt silty clay sard silt silt silty clay sift clay silty sand silt sarxly clay clay silt silt silt clay Sand Sandy Silt Sifty Clay

|ISoil Type - MIE (108%) Sand Sandy Silt Sandy Silt Sand Sandy Silt Sandy Silt Sandy Silt Sandy Sitt Silty Clay Sand Sandy Sitt Sandy Sitt Silty Clay Sandy Sitt Sandy Silt Sandy Silt Silty Clar

||Sample Depth (m bgl) 4.5 4.3 4.3 4.3 4.3 4.2 4.3 4.3 4.3 4.2 4.2 4.1 4.3 4.2 4.3 4.3 4.4 w4 m ! >4m >4 m
!PID Readigg gggm) 11.6 0.1 i8 53.8 10.3 50 13.9 2.2 5.3 1.7 1.5 6.8 0.8 0.1 0.9 3.9 66.3
C;-Cp hydrocarbons < 9.2 < 8.5 < 9.9 < 8.8 <11 <88 < 9.5 <11 <11 < 8.2 < 9.6 < 8.8 < 9.2 < 9.9 < 9.0 <11 39 (12,000) {6.8.v) (12,000) {6,v} NA (4}

C10-C 4 hydrocarbons < 20 < 20 < 20 < 20 < 20 <20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 110 {2,100) (61 (3,400) (5,4 NA (4)
Cy5-Czg hydrocarbans < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 220 NA (4} NA (4} NA (4)

lreH < 60 < 60 < 60 <60 < 60 < 60 < 60 < 6D < 60 < 60 < 60 < 60 < 60 < 60 < 60 < &0 370 - - -

[[Benzens < 0.055 < 0.054 < 0.070 0.14 0.15 0.12 < 0.056 < 0,052 < 0.069 < 0.050 < 0.054 < 0.052 < 0,056 < 0,063 < 0,050 < 0.060 2.4 9.3 @V ! 93 MW {54) (6.v)

|holuene < 0.055 < 0.054 < 0.070 0.11 0.26 1.5 < 0.056 < 0.062 < 0.069 < 0.050 < 0.054 < 0.052 < 0,056 < 0.063 < 0,080 < 0.060 4 (7170) (6. (790) (6. (10,000) (6.v)

"Elhylbenzene 0.74 < 0.054 < 0.070 0.18 0.13 0.45 < 0.056 < 0.062 < 0.059 < 0.050 < 0.054 < 0.052 < 0,056 < 0.063 < 0.080 < 0.060 538 (390) (5. (45Q) (6,) (9,100 (6.

lrotas sytenes ™ < 0.165 <0.164 | <0.210 0.85 0.81 3.18 <0476 | <0492 | <0209 | <0as0 | <o0.1s4 0.956 <0176 | <0193 | <0.150 | < 0.180 23.6 (580) (5.) (590) (6 (7,300) (6.4)

Note:

1. All results in mg/kg.

2. Criteria from Guidelines for Assessing and Managing Petroleurn Hydrocarbon Contaminated Sites in New Zealand (MIE, August 1999}
3. Criteria assume commercialfindustrizl land use, ‘sand’, *sandy silt’ and “silty clay’ soil types and comamination depths of <1 m, 1 - 4 m and, >4m below ground level

4. NA indicates contaminant is not limiting as health based csiterion is significantly hlB'nEf than may be encoumered on site (i.e. 20,000 makg for TPH, 10,000 mglkg for other conaminants)
5. The following notes indicate the limiting pathway for each criterion: m - mai

auwon, v -

volatil

6. Brackets denote values exceed threshold likely to comespond to formation of residual separate phase hydrocarbons.
7. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers, Wnere one of the xylene isomers was below the detection limit, a value of half the detection limit was used in the sum. Where all compounds in the sum ane non-detects, the overall detaction limit is the sum of the detection irnns
8. Due to the boundary conditions in volatilisation model, calculated criteria for sandy soils are higher than that for the sandy silt soil type. Therefore, the criteria for $and are set equal te the criteria for sandy silt
9. Risk associated with mixture of carcinogenic PAHs assessed by comparisan with criteria Sased on the benza(alpyrens equivalent concentration and is calculated by multiplying each of the seven PAH concentrations by toxic equivalence factors and summing the result.  Whene a laboratory result Tor ap individual PAH compound is below the laberstory detection fimit the concentration it
taken to be half the detection Emi
10. ND - none of the individual PAH compounds were recorded above the lzboratory limit of detection.
a. Contaminated soll layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the sail column occurs

ion, x - PAH surmogate




Table 2: Soil Sample Results - Dispensers, Remote Fill Points, Fuel Lines, Vents - ALL PATHWAYS

u, Scll Samples Collected at a Depth of <1 m Below Ground Level
Sample Name FL1 FL2 FL3 FLd FL5 FL6 FL0 FL16 FL18 FL19 Tier 1 Soif Acceptance Criteria®® Tier 1 Soll Acceptance Criteria™ Tier 1 Seil Acceptance Criteria®?
|lLaboratory Reference 630362.1 630362.2 | 630362.3 | 6303624 | 630362.5 | 630362.6 | 630362.13 | 630362.18 | 6306839.41 | 630362.35 Commercial/ industrial Land Use Commercialf Industrial Land Use Commercial/ Industrial Land Use
||Eample Location Vents Vent Lines Fuel Line Fuel Line Fuel Line Fuel Line E::::;sser [3':::25:' Fuel Line Fuel Line ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
|Seil Fate Remaining Remaining | Remaining | Remaining | Remaining | Reraining | Remaining | Remaining | Remaining | Remainin
(Scil Type - Field gravel silty clay | sandy gravel | sandy gravel | sandy gravel | sandy grave! sand clay clay clay Sand Sandy Silt Silty Clay
[[Soit Type - MFE (1999) Sand Sandy Sitt Sand Sand Sand Sand Sand Sitty Clay Silty Clay Silty €
Sample Depth (m bgl) 0.5 0.5 0.5 0.5 0.9 0.9 0.6 0.9 0.7 0.7 «im <«im <1
PID Reading (ppm) 17.6 0.2 0.5 0.1 Q.5 65.7 10 2.8 2.6 4.7
C;-Cy hydrocarbons < 8.0 <93 < 80 < 8.0 < 8.0 < 8.0 21 < 9.0 < 9.6 < 9.7 120 (m} (500) (6,m) (8,800) {6,
C,10-C. 4 hydrocarbons < 20 <20 < 20 <20 < 20 <20 26 < 20 < 20 < 20 (1,500 (6.X) {1,700} (6,X) (1,800) (6,
C,5-Cag hydrocarbons < 30 < 30 < 30 < 30 < 30 < 30 900 < 30 < 30 < 30 NA {4) NA (4) NA (4)

H < 60 < B0 < 60 < 60 < 60 < 60 940 < 60 < 60 < 60 - - -
Benzene < 0,050 < 0,062 < 0.050 < 0.050 < 0,050 < 0.050 < 0.050 < 0.056 < 0.059 < 0,062 3.0 (m) 3.6 7.2 (v}
[Toluene < 0.050 < 0.062 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.056 < 0.059 < 0,062 (94) (6,m) {270) (6,v) (670} (6,v)
Ethylbenzene < 0.050 < 0.062 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.058 < 0.059 < 0.062 (180} (6.v) {200) (6:v) {350} {B,v)
Total xenes < 0,150 < 0.192 < 0,150 < 0.150 < 0.150 < 0,150 < 0,150 < (.176 < 0.179 < 0.192 (150) (6,m) (200) (6.1 (510} (B,v)

Soil Samples Collected at a Depth of <1 m Below Ground Level
Samgple Name FL20 FL22 FL23 FL26 FL27 FL28 FL29 FL30 FL31 FL32 33 FL34 Tier 1 Soil Acceptance Criteria®® Tier 1 Soil Acceptance Criteria®? Tier 1 Soil Acceptance Criteria®®
Laboratory Reference 63036236 | 630635.42 | £530639.43 | 630362.24 | 630362.25 | 630362.26 | 630362.27 | 630362.28 | 630639.44 | 630639.45 | 630639.46 | 630638.47 ) Commercial/ Industrial Land Use Commercialf Industrial Land Use Commercial/ industrial Land Use
Sample Location Fuel Line Vents Vent Lines Fuel Line Fuel Line Fuel Line Fuel Ling Fuel Line Fuel Line Fuel Line Fuel Ling Fuel Line ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
ILE‘piI Fate Remaining | Removed Remaining | Remaining | Remaining | Remaining ! Remaining | Remaining | Remaining | Rernaining | Remaining | Remaining
Soil Type - Field clay clay clay clay clay clay clay clay clay clay clay clay Sand Sandy Silt Silty Clay
Soif Type - MfE {1958) Silty Clay Silty Clay Silty Clay Silty Clay Silty Clay Silty Clay Sitty Clay Silty Clay Sily Clay Silty Clay Silty Clay Sitty Clay
Sampte Depth {m bg}) 0.6 0.7 0.6 0.8 0.7 0.6 0.6 0.5 0.5 0.6 0.5 0.7 clm <im <im
PID Reading {ppm) 23.8 1.2 0.5 0.8 05 0.1 0.1 7.4 3.4 0.9 1.8 0.3
C,-Cg hydrocarbons < B89 < 8.2 < 11 <85 <93 < 8.5 < 86 < 9.6 < 8.4 < B.4 < 8.3 < 9.4 120 (m) (500} (8,m} (8,800} (6,V)
||cm-c1. hydrocarbons < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 (1,500) (6,%) (1,700} (6,x) {1,900} (6,
[[C.5-Cas hydrocarbons < 30 < 30 < 30 <30 < 30 < 30 < 30 <30 < 30 < 30 <30 < 30 NA (4) NA (4) NA (4}
[ireH < 60 < 60 < 60 < 60 < 60 < 60 < 60 < 60 < 60 < 60 < 60 < 60 - - -
"Eenzene < 0,062 < 0.052 < 0.065 =< 0.051 < 0.063 < 0.056 < 0.057 < 0.066 < 0,060 < 0.050 < 0.050 < 0.057 3.0 {m) 3.6 ) 7.2 (v
[relvene < 0.062 < 0.052 < 0.065 < 0.051 < 0.063 < 0,056 < 0.057 < 0,066 < 0,050 < 0.050 < 0,050 < 0.057 {94) (6,m) (270) (6.v) (670} (6.v)
Ethylbenzene < 0.062 < D.052 < 0,065 < 0.051 < 0,083 < 0,058 < 0.057 < 0.066 < 0.050 < 0.050 < 0.050 < 0.057 {180) (W) (200) (6.v) i (350} (B
Total meues ™ < 0.192 < 0,162 < 0,195 < D.161 < 0.193 < 0.176 < 0177 < 0.206 < 0.1560 < 0.150 < 0.150 < 0.177 (150) (6,m) (200} (8,v) u {510) (8,v)
Soil Samples Collected at a Depth of 1 - 4 m Below Ground Leve!
Sample Name FL13 FL14 FL1S FL25 Tier 1 Soil Acceptance Criteria®> Tier 1 Soil Acceptance Criteria®® Tier 1 Soil Acceptance Criteria®?
[Labaratory Reference 630362.15 | 630362.16 | 360362.17 | 630362.23 Commercial/ Industrial Land Use Commercial/ industrial Land Use Commercial/ Industrial Land Use
Samgle Location Fuel Line | Oispenser | Dispenser | poroio ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
Island 4 Island 2
Soil Fate Rernaining Remaining | Remaining | Remaining
|Soil Type - Field clay clay clay clay Sand Sandy Silt Sitty Clay
|Soil Type - MIE (1999) Silty Clay Silty Clay Silty Clay Silty Clay
[Sample Depth (m bah 1.9 2 1.2 11
- 1-4 1-4

[PID Reading (ppm) 175 9.4 198 0.4 1-4m m ™
[C,-C, nydrocarbons < 85 <099 <85 <9.2 120 (m) (500) (8,m) {20,000) (6,m)
||C16-C1a hydracarbons < 20 < 20 < 20 <20 (1,900) (6.9 (2,200) 8.9 (8,900) (8.X)
[[C15-Cas hydrocarbens <30 < 30 < 30 < 30 NA () NA (4) NA (4)
TPH < 60 < 60 < 60 < 80 . . .
I_Benzene 0.18 < 0.060 0.33 < Q.060 3.0 (m) 7.2 () (20) (6,9}
{Totuene < 0.053 <0.060 | <0055 | <0.060 (84) (B.m) {480} (8,m} (3,100) (6.v)
|lEshyibenzene 0.21 < 0.060 0.19 < 0.060 (300) (6,8, (300} (6,v} (2,600) (B.)
|Tom| genes o 0.2765 < 0.180 0.3275 <0.180 (150) (B,m) (420} (6,v) {2,300) (6,
Note:

1. Al results in mgfkg.

2, Criteria from Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand {MfE, August 1999),
3. Criteria assume commercial/industrial land use, ‘sand’, 'sandy silt' and ‘silty clay' sail types and contamination depths of <1 mand 1 - 4 m below ground level.
4, NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on site (i.e. 20,000 mg/kg for TPH, 10,000 mg/kg for other contaminants).
5. The following notes indicate the limiting pathway for each ciiterion: m - maintenance/excavation, v - volatilisation, x - PAH sumogate.
6. Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons.
7. Total xylenes was calculated by adding the laboratory resutts of the individual xylene isomers. Where one of the xylene isomers was below the detection limit, a value of half the detection limit was used in the sum. Where all compounds in the sum are non-detects, the overall detection limit is the sum of the detection

limits.

8. Due to the boundary conditions in volatilisation model, calculated criteria for sandy soils are higher than that for the sandy silt soif type, Therefore, the criteria for sand are set equal to the eriteria for sandy silt.

9, Risk associated with mixture of carcinogenic PAHs assessed by comparison with criteria based on the benzo(a)pyrene equivalent concentration and is caleulated by multiplying each of the seven PAH concentrations by toxic equivalence factors and summing the result. Where a laboratory result for an individual PAH

compound is below the laboratory detection limit the concentration is taken to be half the detection limit.

13, ND - none of the individual PAH compounds were recorded above the laboratory limit of detection,
a, Contaminated soil layer is in direct comtact with groundwater and hence no attenuation associated with vertical migration through the soil column oceurs.




Tatlo 3 Eall Sample Resulrs - Tank PH & Bedding Materia) - ALL PATHWAYS

— s — R—— ——— e o——— ————
TST1/1 T5T2/1 JEET TST4/1 TSI5/L TSTZ/1 | ISTeR TSTL0/ TSTLLL TST113 TST11/4 | TSTiva | 1ST11 TSTL3 TST141 T5T14/2 TET143 TST14/4 TST16/1 TST1771 TSTLB/L TST1G/L Tier 1 Sodl Acceptance Citenia™ Tier 1 S0 Acceprance Crmena™ Tier 1 Soil Acceptance Grteria'™
630630.1 | 5306392 | 630830.71 | Ga0639.81] 5308395 |630630,105]630638.115|630635.122] 631051.1 | 6310512 | 8310513 | 6310518 | 631051.23 | 631052.77 | 631051.92 | 53105194 | 63105195 | 632051.66 | 831051,53 | 631051.55 | 63105157 | 831065158 C i ial Land Use Cornmercial Industrial Lang Use Commermiall Industrial Land Uss
Tast Pit 1 Tesi Pt 2 Test Pt 3 TestPnd Tesi P S Test Pt 7 Test P9 TestPr 10 [Test P 11 S{7estPn 11 M{TestP 1t W) TestPit 11 E| Test Pit12 | Test it 13 [Tesi Py 3d W Test Pt 14 5| Test Pit 1A EjTest Pit 14 N| Test Pt 16 | TestPiii7 | Test Pt 18 ) Test At 19 ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
Remaining | Remaining | Remaining | Remwining | Remaining | Remaining } Remoining | Remaiing_| Remaining | Remaging | Remaining | Remaining | Remaining | Remaining | Remaining | Remaining | Remain Remaini in B i
Brave! pravel el day pravel Favel grawel pravel gravel gravel mevel ] ravel granel gavel grevel gravel grave! gl gravel Sand Samdy Sk Sity Clay
Sard Sard Sanc Siy Clay Send Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand
0.5 0.5 0.5 05 6.5 0.5 05 ©5 .5 05 0F 05 0.5 05 05 05 0.5 05 05 a5 05 it “m <im
8.6 17 0.4 105 3.7 42 632 37.1 5.4 05 BE Ja.3 0.3 53 _ 11 5.2 0.4 17 05 [ 13
< 8.0 < &0 < 8.0 12 < 8.0 11 < 80 <84 < 8.0 < 80 <E.0 < 8.0 < 8.0 < B.0 < B0 < 8.0 < 80 <80 < &0 <80 < 8.0 126 {m) 500y (E,m) {8.500) {8.4
< 20 < 20 <20 110 <20 < X < 20 <2 < 20 < 20 < 20 < 20 < 20 41 <20 < 20 < 20 < 20 < 20 < X) < 20 (1,500 (8.1 {1,700) (5,1) 1,900) (6.7)
< 30 < 30 < 30 < 30 < 30 310 < 30 < 30 < 30 < 30 < 30 < 30 210 < 30 < 3D < 30 < 30 < 30 < 30 < 30 < 30 NA {4} NA 14) HA (4)
< B0 < 6D < &0 140 < 50 350 < 60 < 50 < B0 < 60 < BO <2 210 < 50 < 60 < 60 < B0 < 60 < 60 =< 5O < BC . . -
< 0.050 < 0.050 < 0.950 < 0.050 < 0,050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0050 < 0.050 < 0.050 < 0.050 < 0.050 < 0,080 < 0.050 < 0.C50 3.0im) 3.6 &) 12m
< 0.050 <0050 | <0050 | <DOS0 | <0050 | <050 | <0050 | <0050 | <G.050 | <0050 | <0050 | <0050 | <0050 | <0050 | <oo50c | <0050 | <0050 | <0.050 <0630 | <0050 | <0050 94) {8.m} {270) (8.9 (670) (6.v)
< 0.050 < 0,050 < 0.050 <0050 | <0050 < 0,650 < 0.050 < 0.050 < 0,050 < 0050 < 0.050 < 0.050 <0050 | <0.050 < 0.050 <0050 | <0050 < 0.050 < 0.050 < 9.050 < 0.050 1160) {6.v) [200) 8.1 (350 i6.v)
< 0,150 <0150 | <0150 | <050 | <0150 | <0156 | <0150 | <050 | <0156 | <0150 | <650 | <0450 | <0150 ] <0.150 <0150 | <0450 [ <0150 | <0.150 <0150 | <0150 | <0.150 [150) (5,m) {200) (5.} {510) (6.4)
— — C— e T S R E—
B Depth of 1 - 4 m Bokow Ground Lavel
18114 TST2/4 Tstad TET YSTB/7 15T7/4 TSTI7 TST82 TST10 TST1L/7 WNVE | TST1m [ 7srivio | 1sTan TSTi3/4 | 181145 | 750146 TETAAT | TSTA¢B ) TSTiv2 | TSTifn T5117/2 TSTAZE | TSIie2 TS1193 | 357110/4 | Tier 1 Scil Acespiance Craeria®™ Tiet 1 Soil Acceptance Criefia~ Tier £ Soil Acoeptance Criteria™
630639.2_| 530639.2 | 6530630.72 | 630630.62] 630830.6 ) 630639.11 | 630635.11 | 630635.12 | 630630.12 | 6310514 | 6310515 | 6310516 | 6310517 | 63103124 | 6310518 | 63105197 | 63105198 | 63105100 | 6310531 | 631051.30 | 63105150 | 6310556 ) 63105156 | 6310506 | 63105161 | 63105162] Commenciall Industrial Lend Use Commercial/ Industrial Land Use Commercial Industrial Land Uss
TestPril TestPi2 | TesiPu3 | Testhud | TestPab | TestPu? | JestPi7 | Testbu® | TestPu 30 |TestPit 11E [vestPreis W] Test Pt 33 S|Test Pt 11 N| TestP12 | TestPrt 13 [TestPri 14 W[TestPr 14 W Test Pt 14 FlTest Mt 14 S) Tast P15 | Test Pt 16 | TestPit 17 | TesiPA18 | TesiPn19 | Testti128 | TestPrio ALL PATHWAYS ALL PATHWAYS ALL PATHWAYS
Remaining | Remaining | Remaining | Remaining ini femaining | Remairing | Remaining ik Remaining | Remaining | Remsining | Remaining | Remeining | Remaining | Remaining | Aemaining | Remaining | Remaicicg | Remaining | Remsining | Remaining | Remaining | Aemaining | Remaining | Remsining
cay gevel clay | siycay )  ciay | olay | cly clay coy | cay | cay | oy | cay | coay | cay lsandyctay ] oy [ sonddyclay | clay _clay dlay _clay coy | day | oy | Sand Sandy Sitt Sihy Clay
| SityCtay | Sand 1 Smyclay | Sandysit | SityClay | SthyCioy | SieyClay | SityClay | SityClay | SihyCtay | SenwClay | SityClay | SiyClay | SiyClay | SiyOlay | SandySih 1 _Sity Clay | Sancy St | SityClay | ShyClay | SinyClay | SthyClay | SuyCay 1 Si
2 15 2 35 2 E 1t F] 2 25 2.5 25 F%Y 2 238 3 3 3 11 15 1.1 1.5 11 18 2 R
2024 0.2 113 0.8 £4.5 85.1 215 356 02.3 10.3 50.5 35,7 30.8 B2.1 5.5 65 1.3 05 300 Y] 0.8 0.7 106 S 4 ©.3 1:4m 1-4m 1_‘ m
< 9.3 18 < 10 <85 < Q.7 18 < BG <11 14 14 < 9.0 < 85 < 8.7 < 6.8 < 9.9 < 8.7 <82 < 8.7 < B.6 1 < 6.4 < 9.0 < BO <87 <11 120 (m) £00) {6,m) (20,000) (6,m}
< 20 < 20 < 20 < 20 B1 360 25 < 20 < 20 < 20 < 20 < 20 47 <20 < 20 < 20 < 20 <20 71 <20 < 20 < 20 < 20 <20 < 20 11,009) (&0 12,200) (5.9 (8,900} (6.2}
< 30 < 30 < 30 < 30 150 530 58 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 < 30 250 < 30 < 30 < 30 < 30 < 30 < 30 MA {4) NA (4} NA ()
< B0 550 < 60 « 60 250 1000 ) < 6O < 60 < B0 <§ < 60 < BOD < 80 < 50O < B0 < 80 < 60O 3120 < 58 < B0 < &0 < 80 < 60 < BO - - -
<0005 | <005 | <0085 | <0051 | <CO58 | <0061 | <0050 | <0085 | <0079 [ <0.057 <0058 | <0056 | <0056 | <0057 <0056 | <0053 | <0052 § <0056 | <0051 | <0054 | <0065 | <0055 | <0050 | <@.057 0.56 3.0 (m} 7.2 t9) 120) 5.5
<0085 | <0050 | <0065 | <0051 | <0058 | <0081 | <0.050 | <0.085 <0079 | < 0.05? <0058 | <005 | <0.0856 < 0.057 <0056 | <0053 | <0052 | «0056 | <0051 | <0084 | <0065 | <0055 | <0050 | <0057 0.2 (S4) 16,m) (480) (8.m) 13,1001 (6%
<0065 | <0030 ] <0065 [ <0051 | <0058 | <0081 | <0050 | <0.065 .62 < 0.057 <0058 | <0.056 | <0.055 < 0.057 <0056 | <0053 | <0052 | <0056 | <0051 | <0084 | <0065 | <0055 | <0050 0,067 0.51 S00) (5,8.7 1300) (671 (2,600 {6.v)
<0185 | <0150 | <0195 | <0161 | <0178 } <0161 | <0.150 | ~0.166 2.83 < 0.177 20418 | «<0.176 | <0166 < 0.177 <0476 } <0163 | <0462 | <0176 | <0161 [ <0134 | <0195 | <0165 | <0.150 0.179 2.76 (£50) (6,m) (420) (6.:%) 12.300) (5.3}
m Balow Ground Lovel
—— e
TS8M | TSt TETo T5710/7 T57128 TST1VR TETLE/B Tier L Soil Acoepance Crieria™ Tier 1 Soll Acceptance Critaria™ Tier 1 Soil Acceptance Criteria~
630639.55 | 630539.50 | £50630.12 | 630630.12 | 631031.25 | 63105184 | 6310514 [~ : al Land Use Commarcial Industriai Land Use | Commercialf industrial Land Use
Test P16 | TestPas | Temoit® | TestP10 | TestPir iz | TestPrdd | TestPi 15 ALL PATHWAYS ALL PATHNAYS ALL PATHWAYS
Remaining Remuaining ﬁemainigg Remaining | Pemai ing Hemaini Remaining | Remaining
clay clay oy clay dlay sandy olay clay sandy clay Sandt Sandy Sit Sihy Slay
Sihy Ciy SityClay | SiyClay | GfyClay | SyClay | SandySik | ShyClay | Sandy&ih
4.3 4.1 41 4.1 a1 4.1 4.1 4.3 >4
m >4m >4m
7.4 24,3 15.3 40.1 15 15 06 05
< 13 < 8.6 <89 < 9.9 <5 < 8.0 <11 < 8.2 (12,000) (5.8% {12,000) {6.v) NA {4)
< 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 (2,100) {5.x) (3,400 {6,x) NA {4}
190 < 30 < 3 < 30 < 30 < 30 < 30 < 30 NA (4) NA [4) NA [4)
150 < 50 = 60 < 50 < 50 < 80 < 50 < 60 - - -
e = m— 0 LI
< 0.085 <0053 | <0052 | <0066 | <0058 | <0053 | <0081 | <0.060 9.3 B.v) 83 154) {6.v)
< 0.085 0.18 <0052 | <0068 | <0058 | <0053 | <0081 ] <0.060 (770 (6.3 £790) iB.v) 110.000) {6.v)
it < 0.085 0.058 < 0.052 < 0.066 < 0958 < D.053 < 0.081 < 0.080 (390) (M) 450) (5.} (8,100) (E.v)
in
otal pfenes < 0.255 .27 0.166 <0208 | <0178 | <0463 | <0351 | <0180 (580) (6.1 1500) 8.1 (7.300) (B
Note:
1. Al resuhts in mg/kg.

2, Critzria from Guidelines for Assessing and Managing Petrcleum Hydrocarbon Cantarminated Sites in New Zealand (MfE, August 1998).

3. Giiterla assuma commersialindustial land use, 'sand’, ‘sandy sl and 'sity clay’ soil types and contamination depths of <1m, 1 - 4 m, and >4m below ground keved

4. NA indicstes conlaminant is not limiting as health based criterion it significantly higher than may be encountered on sita (i.e. 20,000 mg/kg for TPH, 10,000 mg/g for cther comaminanis}

5. The following notes indicate the limring pathway for sach aritarion: m - fon, v - o, x - PAH surogate

5. Brackats ¢enote values exceed threshokd likely to correspond 10 (ormation of residual separate phase hydocarbons

7. Total xylenes was caleutated by adding the laboratory resuits of the individual xylene isomers. Whers one of the sylene isomess was below the detection limit, a value of half the detection limit was used in the sum, Where all compounds in the sum ans ron-detects, the overall datection Emr is the sum of the detecticn limits
8. Due to the conditions in isation model, calcukated triteria for sandy soils are higher then that for the sandy s sof type. Therefom, the criteria for sand are set equal to the critera for sandy sl

9. Risk associated with mixture of carcinogenic PAHs assessed by tomparison with criteria based on tha benzolaipyrene equivalent concentration and is calculated by muttiplying each of the sewen PAH by toxic equival
10. ND - none of the individual PAH compounds were recorded above the labaratary Hmit of detection.

8. Contaminated soil layer 5 in dinect contact with groundwater and henca no atteruation esscciated with verical migration through the soil cotumn occurs

factors and

the result.  Where & aboratory result for an individual PAH compound is below the labormtory detection kmit the concentmtion is taken to be half the detection limit.




Table 4: Soil Sample Results - Heavy Metals

Sample Name

TST12/1 TST134 TST141
Laboratory Reference 631051.23 631051.77 631051.93 Backgrond Ranges of Trace
Sample Location Test Pit 12 Test Pit 13 Test Pit 14 Elements in Auckland Soils @ | ARC Permitted Activity
Soil Fate Remaining Remaining Remaining Thresholds “
Sail Type - Field Gravel Gravel Gravel
Soif Type - MfE (1999) Sand Sand Sand
Sample Depth (m bgl) 0.5 0.5 0.5 .
PI Reading (opm) 2 0.3 5.3 11 Volcanic
Arsenic <20 <20 < 2.0 0.4-12 30
Cadmium <0.10 <0.10 0.11 <0.1-0.65 9 Gat
Chromium 43 41 44 3-125 400
Copper 58 54 60 20-90 325
Nickel 190 180 170 4-320 105
Lead 2.1 15 1.5 <15-65 250 ¢
Zinc 53 48 51 54 - 1,160 400%Y
Note:

1. All results in mgkg.

2. Background Concentrations of Inarganic Elements in Soils from the Auckland Regjon, ARC Technical Publication No. 153, October 2001.

3a. ARC Schedule 9 Permitted Activity Sail Criteria (Human Heatth)
3b. ARC Schedule 9 Permitted Activity Soil Criteria (Discharge)

4. Auckland Regional Council permitted activity guidetine criteria in accordance with the ARC proposed Air Land Water Plan, Rule 5.5.41.




Table 5: Soil Sample Results - Soil Removed Offsite

Sample Name TST6/1 TST6/2 TSTE/6 TST8/1 TST8/2
Laboratary Reference 630639.91 { 63063992 | 630639.63 | 630639.57 | 630639.58
Sample Location Test Pit Test Pit Test Pit Test Pit Test Pit

Sail Fate Removed Removed Removed Removed Removed
Sail Type - Field gravel clay clay clay clay
Sample Depth {m bgl) 0.5 1.1 3 1.1 1.5

{PiD Reading {ppm) 1738 1539 1300 1893 1781
IC-,-C9 hydrocarbons 9.9 39 32 160 170
C,0-C44 hydrocarbons < 20 340 < 20 96 150
C45-C35 hydrocarbons < 30 600 < 30 < 30 < 30

TPH < 60 980 < 60 260 330 |
Benzene < 0.050 < 0,051 < 0.050 3.1 3.8 |t
Toluene 0.079 4.6 < 0.050 23 30 |
Ethylbenzene 0.1 1.4 < 0.050 11 15 |
Total xylenes 2 2.78 9.7 < 0.150 70 98 {

Nota:
1. All results in mgrkg.

2. Total xylenes was calculated by adding the laboratory results of the individual xylene isomers. Where one of the xylene isomers was below the detection limit, a value of
half the detection limit was used in the sum. Where all compounds in the sum are non-detects, the overall detection limit is the sum of the detection limits
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7

LOY

DP59912
o152 )
DER[GIG12

9§ 1 \ ST

40,000 Lr

jf= = =Tankj4

KENTIGERN CLOSE

Asphalt

LOTH
[DER3524 1)

{
P
TST11 -

1

A
T

Residonllﬂl

an Legend
UPsS
[::} Tank Pit
4 UST lremoved Feb O8)
T3 ustsorea
. Test Pit
D Dispenser {removed)
+ Fill Point {removed Feb 08}
+ Observation well {removed Feb 08)
[ Ven pipe (removed Feb 08)
Underground Services
______ Fuel Line {removed Feb 08}
—————— Vent Line (removed Feb 08)
-—% Sewer
—_—— Stormwater
Drainage
® Manhale, curent
K Sump, cument
B Sump, remaved
s Drainage Duct
fnterceptor, cument
k. Yo g Interceptor {removed Feb 0B)
DFgs71 Boundary.Material
—_— Wooden fence

\.

Conerete block wall

Mvestigation Area

A

—
Notes:
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1. Aenal photography courtesy of NZ Aerial Mapping (date
of photography 13 July 2003).

2. Cadasiral information derived from LINZ data,

3. Base drawing derived from Mobil Engineering POF of
Existing Plan drawing number 002021/23/16 dated

\

Figure 1 . SITE PLAN, UPSS AND TEST PIT LOCATIONS
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MOBIL PAKURANGA (Q02021),
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ot — 1o

———

TANK REMOWVAL —

MOBIL OIL NEwW ZEALAND LTD
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Vent pipe {removed Feb 08}
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D Investigation Area

Notes:

1.

Aerial photography courtesy of NZ Aerial Mapping (date
of photography 13 July 2003).

2. Cadastral information derived from LINZ data.
3

Base drawing derived from Mobil Engineering PDF of
Existing Plan drawing number 002021/23/16 dated
2/2/95.

Scale 1:200 (A3)
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/MOBIL PAKURANGA (0Q02021), 102 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND, TANK REMOVAL — MOBIL OIL NEW ZEALAND LTD \
@ Legend N
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Notes:

1. Aenal photography couriesy of NZ Aerial Mapping {date

of phatagraphy 13 July 2003},

2. Cadastral information derived from LINZ data,

3. Base drawing derived from Mobil Engineening PDF of
Exdsting Plan drawing number 002021/23/16 dated
2/2/95,

4. TST B was remaved through the excavation of TST 11,

5. T57 6 was removed through the excavation of TST 14,

. . _/
Figure 3 : TEST PIT SAMPLING LOCATIONS Scale 1:200 (A'_E»)/
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pdp YA LOG OF TEST PIT prvo. TOT2
PATTLE DELAMORE PARTNERS LTD MObll Pakuranga - Tank Removal JOB NO: AQZ093101
CLIENT:  Mohil Qil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE: 13/02/2008 DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SHEET10F 1
2
Q ]
= - E
Q E g
g = W
DESCRIPTION OF SOIL x g = » o &
: | E| s | B | %2
o a & = 20
ASPHALT. 0.0
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (5- -
10mm) coarsening down |
— 05 ®71sT211 < 17
-
-
— 1.0
B < 1937
FILL. CLAY with concrete boulders (< 500mm), grey, homogeneous, saft, — 1.5 X 1655
muoist, maderately plastic with occassional pipework and steel fragments. R
Colour change at 1.9m from grey to grey with orange mottling |
Colour change at 2.3m to grey R
— 2.0 M Ts12/4 X 2024
— 2.5 X 1603
— 3.0 X 679
CLAY, grey/brawn, homageneous, soft, moist, moderately plastic X 45.0

END OF TEST PIT AT 3.8m

Motes: Excavated by Petrcleum Solutions Limited

KEY
;l Groundwaler level
Seepage inflow
Grab sample

x PID Reading (ppm)

Method: Excavator
Daturm:

Ground Level:--
Coordinates:

Filename:  AO2083101 TST02

4
"
'I
E 3

'

1
'I
|;

'
‘l

'
Il
‘l

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005}
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PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. TST3

JOB NO: A02093101

CLIENT:  Mobil Oil NZ Ltd

LOCATION: Mohbil Pakuranga, 102 Pakuranga Road

X Mlll(] E

Groundwater level
Seepage inflow
Grab sample

PIl Reading {ppm)

DATE:  14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEETAOF 1
2
g 2
o E g
DESCRIPTION OF SOIL T E = " x &
3 5 | 28 7 Eg
& [t B o = 20
ASPHALT. 0.0
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (1-
10mm) coarsening down to gap graded at the base with gravels (25-
50mm) and gravelly rubble (< 500mm) 0.5 715131 X 0.4
1.0
r 0.3
15 + T8T3/3 X 0.2 2
2.0 < 0.6
END OF TEST PIT AT 2.2m
Notes: Excavated by Petroleum Solutions Limited Method: Excavator
Datum:

Ground Level: --
Coordinates:

Fllename:  AQ2093101_TSTO3

ogs based on New Zealand Geomechanics Society Field Description Guidelines (2003)
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PO i LOG OF TEST PIT . TST4

PATILE DECAMORE PARTNERS LTD Mobil Pakuranga - Tank Removal JOB NO: A02093101
i CLIENT:  Mobil Qil NZ Ltd LOCATICN: Mobil Pakuranga, 102 Pakuranga Road
l DATE:  14/02/2008 DATE BACKFILLED: 14/02/2008 |LOGGED BY: RwWL SHEET 1 OF 1
. u g
. (o]
] g | :
, o E g
: I iy o I x o
DESCRIPTION OF SOIL g E % Z E E %
o
! L] & & lé_" = £8
0.0

ASPHALT.

y—
FILL. Sandy GRAVEL, subangular to subrounded, loosely packed, welt
graded {5-25mm)

I\

| CLAY, green with orange mottling, soft, moist, moderately plastic
Colour change at 1.3m to green
Colour change at 2.3m from green to grey/green

— 0.5 F TST4/1 < 10.5
X 51

— 1.5 X 80.6
— 2.0 @ T15T4/4 < 113

— 2.5 X 28.4

END OF TEST PIT AT 2.8m

Datum:
Groundwater level

2
a ! Groung Level:--
z Seepage inflow Coordinates:
X

Grab sample
PID Reading (ppm}

Filename:  AQ2083101 TSTO4

Togs based on New Zealand Geomechanics Saciely Field Lescrption Guidelines (2008)

l Notes: Excavated by Petroleum Sclutions Limited KEY Method: Excavator
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PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIF NO. TST5

JOB NO: AQ2083101

KEY
=z
X

Seepage inflow
Grab sample
PID Reading (ppm)

CLIENT:  Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE:  13/02/2008 DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SKEET10F 1
2
4]
g - 2
DESCRIPTION GF SOIL I T ] [ & &
o = [ [
2 B ZE Q £ 3
g ol B o = 20
ASPHALT. 0.0
FILL. Sandy GRAVEL, angular to subangular, loosely packed, poorly graded -
{3-5mm) coarsening down to poorly graded (8-20mm) L
—0.5 |® 715151 X 3.7
— 1.0
- X 8.3
CLAY, dark grey with orange mottling, soft, moist, moderately plastic
Colour change at 1.5m to orange with light grey mottling
Colour change at 2.0m to grey with orange mottling
— 1.5 X 2.0
— 2.0 X 1.2
— 2.5 X 1.0
Sandy CLAY, light grey, firm, moist to dry, slightly plastic - 3.0 X 1.0
— 3.5 @ 1S15/7 X 0.8
END OF TEST PIT AT 3.8m
Notes: Excavated by Petroleum Solutions Limited Method: Excavator
Daturn:
Groundwater level Ground Level: -

Coordinates:

Filename:  AQ2093101_TSTOS

Logs based on New Zealand Geomechanics Society Field Bescription Guidelines (2005}
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PO L LOG OF TEST PIT
PATILE DELAMORE SARTNERS LTD Mobil Pakuranga - Tank Removal

erno. 1OT16/TST14

J0B NO: AQ2093101

CLIENT:  Mobil Qil NZ Ltd

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE:  13/02/2008 DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SHEEYT 1 OF 1
2
a S
S —_ E
Q E w g
DESCRIPTION OF SOIL X & 2 vy oL
S E g 2 kg
& a aa S g0
ASPHALT. 0.0
FILL. Sandy GRAVEL, angular to subangular, loosely packed, poorly graded -
(1-5mm} |
— 05  I® various < various
= 1.0
FILL. CLAY with concrete boulders (< S00mm}, green, soft, wet, u lo 15162 ¢ 1539
moderately plastic (hydrocarban adour) |
Colour change at 2.9m frem green to grey | 3
—~ 1.5 X 548
— 2.0 b 893
— 2.5 X 478
B [ TST14/3 5.5
— 3.0 various < various
FILL. Sandy CLAY, light grey, moderately stiff to firm, moist to dry, slightly -
plastic with accassional pipework and steel fragments -
— 3.5 P< 433
CLAY, brown, soft, moist, slightly plastic
1® T3TE/8 < 24.3

END OF TEST PIT AT 4.4m

MNotes: Excavated by Petreleum Solutions Lirmited
*various - refer to Table 3 for samples collected and PID readings

KEY
‘;L Groundwater level
Sespage inflow
Grab sample
X PID Reading {ppm)

Methed: Excavator
Datwm;

Ground Level:--
Coordinates:

Filename:  AQ2083101_TSTO6

Logs based on New Zeaiand Gecrnechanics Sogiety Field Desonption Guidelnes (2005)




pop il LOG OF TEST PIT
PATILE CELAMORE PARTNERS LTD Mobil Pakuranga - Tank Removal

PIT NO. TST7

JOB NO: AD2083101

CLIENT:  Mobil Oil NZ Ltd

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

Fil.L. GRAVEL, angular, loosely packed, well-graded (5-20mm)

CLAY, light grey, soft, moist, moderately plastic

Colour change at 1.5m from light grey to green/grey with orange mottling
Colour change at 2.4m to green with orange mottling

Colour change at 2.8m to green/grey

Sandy CLAY, light grey, firm, maist to dry, slightly plastic

— 0.5 L TST7/1 X 4.2

ro T5T7/4 r 84.9

4’ TST7/T K851

DATE:  13/02/2008 DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SHEET1CF 1
2
(L]
S . 2
o E s
DESCRIPTION OF SOIL T T a3 » @ &
3 &8 | =g 7 E 2
& & H A = =0
ASPHALT. 00

X 9.6

< 6.7

X 9.5

_'L 35 X 3.4
END OF TEST PIT AT 3.7m
Notes: Excavated by Petrcleum Solutions Limited KEY Method: Excavator
v Datum:
= Groundwgter level Ground Level: -
Seepage inflow Coordinates:
Grab sample
X PID Reading {ppm} Flename:  A02093101_TSTO7

Togs based on New Zealand Geomechanics Society Feld Description Guidelines (2005
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PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. TSTS/T ST11

JOB NO: AQ2083101

CLIENT:  Mobil Oil NZ Ltd LOCATION: Mohbil Pakuranga, 102 Pakuranga Road
DATE: 14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET10F 1
2
Q c
=] —_ E
Q E g
= hd w ¢ =
DESCRIFTION OF SOIL x o | n i
2 3 g3 a g3
2 iy - T o
a3 [a] vi o = 20
ASPHALT. 0.0
FiLL. GRAVEL, angular to subangular, loose, well graded (5-20mm) B
_ 05 |e various e various
-
B
1.0
CLAY, green with crange mottling, soft, maist, moderately plastic lo TSTS/1 be 1893
Colour change at 1.9m to grey with orange mottling e
sheen,
15 leTstez | 1781 strong odour
— 2.0 e 60.1
— 2.5 o varous e various
3.0 i 10.1
Sandy CLAY, light grey, maist to dry, soft to firm, slightly plastic
35 I 12.3
/ 1— 4.0
CLAY, brown, soft, moist, plastic r TS18/7 b 15.3
END OF TEST PIT AT 4.2m
Notes: Excavated by Petroleum Solutiens Limited KEY Method: Excavator
*various - refer to Table 3 for samples collected and PID readings _y__ Datum:
=== Groungwater ievel '
z Seepage inflow Ground Level: --
Coordinates;
Grab sample
* PID Reading (ppm) Filename:  A02093101 TSTOS

Togs based on New Zealand GEomMechanics Society Field Descriplion Guidehnes (2005)
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PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. TST9

JOB NO: AD2093101

CLIENT:  Mobil Oil NZ Ltd

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

15mm gravels and >150mm gravelly rubble

CLAY, grey with orange mottling, soft, moist, moderately plastic

1.0

CLAY, brown, soft, maist, plastic

[— — 2.5
==

Sandy CLAY, light grey, moderately stiff to firm, moist to dry, slightly :

plastic : — 3.0
=5
= — 3.5
=
= 4.0

| o5 TTSTQ/J. L 63.2

le TSTO22 {219

. TSTe/8 |y 40.1

DATE:  14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET10F 1
2
3 g
> £ g
g £ W &) z
DESCRIPTION OF SOIL z E z3 0 3:';' &
5 & ZE % g &
1o (=) 4o = Z20

ASPHALT. 0.0
FILL. GRAVEL, angular to subangular, loosely packed, gap graded 5- |

L 109

L 63.3

L 60.2

L 15.1

L 43.7

END OF TEST PIT AT 4.2m

Notes:  Excavated by Petroleum Sofutions Limited

S:L Groundwater javel
Seepage infiow
z Grab sample
X PID Reading {pom)

Method: Excavator
Datum:

Ground Level: --
Coordinates:

Filename:  AQ2093101_TSTO9

Logs based or New Zealand Geomechanics Society Field Deseription Guidelines (2045)
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PATTLE DELAMCRE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. TSTlo

JOB NO: AQ2083101

CLIENT:  Mobil Oil NZ Ltd LCCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE: 14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET10F 1
2
b3
Q
S _ £
Q E Wy g
DESCRIFTION OF SOIL T T = * x &
s | B | 3t 7 | B
S a 34 = 20
ASPHALT. 0.0
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (1- -
10mm) L
0.5 |o TST10/8 w 37,1
— 1.0
- b 1.2
CLAY, grey with orange mottling, soft, moist (slight hydrocarbon odour)
Colour change at 2.4m to orange with grey mottiing, aiong with a he 343
moisture change to dry
jo TST10/3 e 356
b 5.6
Sandy CLAY, light grey, moist to dry, moderately stiff to firm, slightly
plastic he 2.7
I 2.6
CLAY, brown, soft, moist, plastic
|. TST10/7 b 1.5
END OF TEST PIT AT 4.2m
Notes: Excavated by Petroleum Sclutions Limited KEY Method: Excavator
= Datumn:
= groundwalteﬂr level Ground Level: --
z eepage inflow Coordinates:
Grab sample
X PID Reading (ppm) Filename:  A02093101 _TST10

Togs based on New Zealand GEOMEChanics Society Field Description Guidelines (2005)
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pPop L _ LOG OF TEST PIT
PATTLE DELAMORE PARTNERS LTD Mobil Pakuranga - Tank Removal

prno, 19112

JOB ND: AD2083101

CLIENT:  Mobil Oil NZ Ltd

LOCATION: Mobii Pakuranga, 102 Pakuranga Road

DATE: 18/02/2008 DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET10F1
)
@ 8
=1 _ E
w E g
DESCRIPTION OF SOIL T z 73 @ @ B
= w D &8 £38
[ a b7 ) = O
ASPHALT. 0.0
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (only R
1-10mm represented) u
—05 ®7TsT12/1 X 0.38
CLAY, light grey, soft, moist, moderately plastic [———===—7]
— 1.0
B L. TST12/2 X 10.5
E: — 1.5 X 7.9
_‘E — 2.0 X 4.0
Silty CLAY, light grey, soft to very soft, moist to wet, moderately plastic 5__ — 2.5 X 2.3
E [
5—_ 3
= r 3.0 I 3.7
e
K -
Sandy CLAY, light grey, very soft, moist to wet, moderately to highly E 4 a5 X 1.4
plastic = 3
Eerntont &' TST12/8 X 15

END OF TEST PIT AT 4.2m

MNotes: Excavated by Petroleum Solutions Limited

KEY

% Groundwater level
z Seepage inflow
Grab sample
X PID Reading (ppm]

Method: Excavator
Oaturm:

Ground Level:--
Coordinates:

) Filename:  A02093101_TST12

Togs based on New Zealand Geomechanics society Field Description Guidelnes (2005

-. - - l- '-
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LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

prvo. TOT13

PATTLE DELAMORE PARTNERS LTD JOB NO: AQ2093101
CLIENT:  Mobil Qil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE: 19/02/2008 DATE BACKFILLED: 19/02/2008 LOGGED BY: RWL SHEET10QF 1
2
4 o
S —_ E
Q E 3
DESCRIPTION OF SOIL T =N " « &
2 £ =g 7 g 3
G a &G a = 0
ASPHALT. 0.0
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (1- -
20mm) R
— 05 |[®718T13/1 X 5.3
CLAY, green/grey with orange mottling, homogeneous, soft, moist — 1.0
Colour change at 1.9m to grey X 5 B
Colour change at 2.4m from grey to orange ’
— 15 X 39,6
2.0 |®713T13/4 X 821
— 2.5 X 5.4
Silty CLAY, light grey, very soft, moist to wet, slightly plastic - 3.0 X 1.0
Colour change at 3.3m from light grey to dark grey/brown along with a
maisture change to moist to dry, and a hardness change to firm
— 3.5 X 0.7
4.0
CLAY, brown, soft, moist, moderately plastic, homogenecus r TST13/8 X 0.6
END OF TEST PIT AT 4.2m
Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
SZ- Groundwater level g?;:nmd Level:--
z Seepage inflow Coordinates:
Grab sample '
X PID Reading (ppm Filename:  A02003101 TST13

Logs based on New Zealand GEOMEChanics SOCIBty FIgld DESCIPLON GUIdelines (2005




pdp Bl LOG OF TEST PIT
PATTLE DELAMORE PARTNERS LTO Mobil Pakuranga - Tank Removal

e, TOTLD

JOB NO: AQ2093101

CUENT:  Mobil Oil NZ Lid

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

CLAY, green with orange mottling, soft, wet, plastic, homogeneous
Colour change at 1.4m to grey with orange mottling

1.0

Sandy CLAY, light grey, soft to moderately firm, dry to moist, moderately
plastic

L TST15/2  [X 300

L TST15/8 KOS5

DATE:  18/02/2008 DATE BACKFILLED: 18/02/2008 LOGGED BY: RWwL SHEET10OF 1
2
@ e
2 £ g
DESCRIPTION OF SOIL T P ﬁ B e &
s | B | 22| B | &%
3 g % fa) (S Z 0
ASPHALT. Q.0
FILL, GRAVEL, angular to subangular, loosely packed, gap graded with 1- B
10mm gravels and larger >100mm gravelly rubble B
}-— 0.5

X 3.0

X 1.6

<X 1.4

< 0.8

X 0.5

| eno oF TesT PIT AT 4.2m

Notes: Excavated by Petroleum Solutiens Limited

x mu](] B

Groundwater level
Seepage inflow
Grab sample

PID Reading (ppm)

Method: Excavator
Daturm:

Ground Level:--
Coordinales:

Filename:  AQ2093101 TST15

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2009}
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PATTLE DELAMORE PARTMERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

rrvo. 1OT16

JOB NO: AQ2093101

CLIENT:  Mobil il NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE: 18/02/2008 DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET 1 0F 1
2
g 2
= —
£ <
g = Y Q &
DESCRIPTION QF SOIL % E % 2 @ E u
H < 0
G o » E = =0
FILL. GRAVEL, angular to subangular, tightly packed, poorly graded (1- - 0.0
20mm) R
— 05  ®TsT16/1 K 0.7

CLAY, crange/brown, soft, wet, moderately plastic, hormogeneous

L T5T16/2

X 0.6
END OF TEST PIT AT 1.6m
MNotes: Excavated by Petroleum Solutions Limited KEY Methed: Excavator
=2 Groundwater level g:;:;nd Level: --
Seepage inflow Coordinates: .
Grab sample '
% PID Reacing (ppm) Filename: ~ A02093101 TST16

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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PATTLE DELAMCRE PARTNERS LTD

LOG OF TEST PIT

Mobil Pakuranga - Tank Removal

PIT NO. TST]- 7

JOB NQ: A02093101

CLIENT:  Mobil Qil NZ Ltd

LOCATION: Mabil Pakuranga, 102 Pakuranga Road

DATE: 18/02/2008 DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET 1 OF 1
2
Q S
S —- E
Q £ =3
DESCRIPTION OF SOIL I T ; 2 » -
3 E s g 7 k2
& & & & S 20
FILL. GRAVEL, angular - subangular, tightly packed, poorly graded (5- - 0.0
10mm) s
— 0.5 r T8T171 X 0.5
CLAY, tight grey/orange, soft, moist, moderately plastic, homogeneous  |=————=—-
Colour change at 1.3m from light grey/orange to orange
10 TST17/2 }( 0.6
X 0.3
END OF TEST PIT AT 1.6m
Notes;  Excavated by Petroleum Sotutions Limited KEY Method: Excavator
2 Groundwater level g?;:nmd Lovel:--
Seepage Inflow Couordinates: ‘
Grab sample
X PID Reading (pprr) Flename:  A02093101_TST17

Logs based on New Zealand Geemechanics Society Field Description Guidelines (2008)
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PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. TST18

JOB NO: AD2093101

CLIENT:  Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE: 18/02/2008 DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET 1CF 1
2
2 o
S - E
T E g
DESCRIPTION OF SOIL - z 2 3 » & &
3 & z5 & = 8
G a %o = 20
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (10- | 00
25mm} 2
L
FILL. GRAVEL, subangular, loosely packed, poorly graded (representing 0.5 l® tsT18/4 X 0.5
Smm gravels only) |
— 1.0
B X 0.4
CLAY, orange, soft, moist to wet, moderately plastic, homogeneous
IO T8TI83 K O7
END OF TEST PIT AT 1.6m
MNotes: Excavated by Petroleum Solutions Limited KEY Methad: Excavator
=2 Groundwater level g:c:::d Lovel: -
Seepage inflow Coordinates:
Grab sample ’
X PID Reading (ppm} Filename: ~ A02093101 TST18

Logs based cn New Zealand Geomechanics Scciety Field Description Guidelines (2005)
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PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT e, TOT19
Mobil Pakuranga - Tank Removal JOB NO: AD2093101

CLIENT:  Mohil Qil NZ Ltd

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

CONCRETE.

DATE:  14/02/2008 DATE BACKFILLED: 14/02/2008 |LOGGED BY: RWL SHEET 1 OF 1

2

@ &

= _ ';:

Q §. H >

DESCRIPTION OF SOIL I = 24 0 o

2 £ s< = Ew

& Gj =z & L m

L] o [T ) = =0

T

graded (5-25mm)

FILL. Sandy GRAVEL, subangular to subrounded, loosely packed, well

— 0.5 #. TST19/1 r 11

moderately plastic

Colour change at 1.5m to grey

CLAY, grey with occasional orange and green mottling, soft, moist,

rrsug/z X 10.6

I 1sr193 [ 5.4

9 L IsTio/4 e 03

END OF TEST PIT AT 2.0m

Notes: Excavated by Petroleum Solutions Limited

KEY Method: Excavator
- Datum:
% Groundwater level Grc:ntf Leve!: -~
Seepage inflow Coordinates:
Grab sample
X FID Reading (ppm) Filename;  A02093101_TSTO4

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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/-MOBIL PAKURANGA, TANK REMOVAL (002021)

Photograph 2: Tank 3 prior to removal. Note the split in the tank. The water observed to
the right of the photograph was standing water within the tank pit.

\ PATTLE DELAMOSRE PARTNERS LTO _/




/—MDBlL PAKURANGA, TANK REMOVAL (002021) \

\

Photograph 4: The tank pit following the removal of Tank 3. The water within the base of the pit was

standing water.
PATTLE DELAMORE PARTNERS LTD _/

ACZUS3101 mite photos



/‘MOBIL PAKURANGA, TANK REMOVAL (002021} \

~

Photograph 5: Colleig soil samples fom the stern wall of the tank pit via the excavator bucket. Note
the exposed natural geology and the exposed stormwater pipe (circled).

K PATTLE DELAMORE PARTNERS LTD _/

A0S0 wis phown




/—MDBIL PAKUARANGA, TANK REMOVAL (002021) w

" Photograph 6: Looking east during the removal of the fuel lines between dispenser islands 3 and 4.

\ PATTLE DELAMORE PARTNERS LTD _/

AO20931H wds photas
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Ecological Assessment Checklist



Ecological assessment checklist

Tier 1 Ecological Assessment Checklist
Receptor (Non-Human) and Exposure Pathway Identification (adapted from ldaho RBCA Guidance,

1996 and ASTM draft RBCA guidance for Chemical Release Sites, 1997) Site identification

Site Name: FUAMER, PAKKAANGA ofS| Localion 1OZ AncUARANGA ROAD

Date: Floz2 ]! & Assessor  Rua)_.
Background
Product released:; N f A Approximate date of 3 Ac
release; !
Approximate volume of WA Geotogy: Aoy ~ siihs
release:
Depth to groundwater: Distance to nearest
> dm ~ FO
t surface water: ™.

Identification of receptors

1. Are marshes, swamps, tidal flats or other ecologically sensitive wetlands
near' the site?

2. Are other aquatic habitats such as rivers, lakes or streams near the
site?

3. Are ecologically important marine or estuarine environments near the

NS N

site?
4. Are ecologically important or sensitive enviranments such as national

parks or nature reserves located near the site? x
5. Are habilats for rare, threatened or endangered species near the site? »
6. Are culturally impertant ecological receptors focated the sile? P4
7. Are commercially or recreationally important ecological receptors near

the site? v/
8. Are forestad, grassland or other habitats of significance located near the >

site?

If a potentially significant ecalogical receptor has been identified proceed to the exposure pathway
analysis.
n/A

“Near™ should be judged on a site-specific basis given the likely coniaminamt’s wransporl by wind, surface run-offor
groundwater (ranspernt

APP4)-1




Guidelines for the Assessmenl and Management of Petroleum Hydracarbon Contaminated Sites in New Zealand
Appendix 4| - Ecological Assessmeni Checklist

Exposure pathway analysis Receptors

—_

2 3

1. Could contaminants reach receptor via groundwater?
- Can contaminants leach or dissolve into groundwater?
- Are contaminants mobile in groundwater?

- Does groundwater discharge into receiving environments such
that it can impact on the receptor?

2. Could contaminants reach the receptor via the migration of
separats phase hydrocarbons?

RN \r-'\) N

- Are saparate phase hydrocarbons presant at the site?
- Is the separate phase migrating toward the receplor?

- Could discharge of separale phase hydrocarbons to a receiving
environment accur such that an impact on the receptor may cccur?

3. Could cantaminants reach the receptors via runoft?
- Are the contaminants present in the surface soil?
- s ihe surface soil exposed?

- Can the contaminants be feached from or eroded with the surface
s0ils?

- Is the receptor downhilll from the source?

4, Could the receptors come In direct contact with contaminated soll

X \*‘\J X e N X X

at the site?
- Is the receplor located within a contaminated area? »
- s the contamination present at the surface or otherwise located so
that receplors may come in contact with it? x
5. Are there visible Indications of stressed receptors or habltats for >
ecologically significant receptors at or near the site?

If a potentially complete exposure pathway is identified for an ecologically significant receptor,
proceed with more detailed, site-specific assessment (Tier 2).

APP41-2




Guidelines for the Assessment and Managemeni of Petroleum Hydrocarbon Conlaminated Sites in New Zealtand

Appendix 41 - Ecological Assessment Checklist

Receptor/habitat description

Receptor Description

/habilat

1 Ticlal fats | Estuony | Sheam : Tamoks Eshion
2

3

Observed impacts on ecological receptors or habitats associated with the site

Receptor Assessment of Impact
None Limited Significant

On-site vegetation V4 noﬂdng nufec]
Off-site vegetalion / nviﬁi/\g acreed
On-site animal life {eg. / bireds w\l.j
inveriebrates, hirds,
fish)
Qff-sile animail life {eg. / Aoﬁd:ﬂg Ar-eef
invertebrates, birds,
fish}
Other impacts /m.‘) others

pachs

APP41.3
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R J Hill Laboratories Limited | Tel  +64 7 858 2000
1 Clyde Streel Fax +64 7 858 2001
Private Bag 3205 Email mail@hill-1abs.co.nz

Hamition 3240, New Zealand | Web  wwwhiil-labs.co.nz

Client:
Contact:

Pattle Delamore Partners Ltd
Sheridan, Grant

P O Box 9528
Newmarket
AUCKLAND

c/o Pattle Delamore Partners Ltd

RECEIV
1 9 FEB 2008

F:Dx_

Smple Name:

TP

Page 1 0of4
Lab No: 629497 SPv1
Date Registered: | 12-Feb-2008
Date Reported: 15-Feb-2008
Quote No: 31582
i Order No: AQ2093101
i Client Reference: | A02093101
\ Submitted By: Sheridan, Grant

TPIB ' TP

08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-;:;[25008
Lab Number: 629497.1 620487.2 629497.3 629497 .4 629497.5
BTEX in Sail by Headspace GC-MS
Dry Matter g/100g as revd 62 72 76 78 7
)Benzene mg/kg dry wi <0.075 < 0.061 <0.055 : < 0.054 <0.055
1 Toluene rg/kg dry wi <0.075 < 0.061 <0.055 <0.054 <0.055
Ethylbenzene mofkg dry wt <0.075 <0.061 0.74 <0.054 <0.085
map-Xylene mgfkg dry wi <0.15 <013 <011 ' <019 <0.1
o-Xylens malkg dry wt <0.075 < 0.061 < 0.055 . <0.054 «<0.055
Total Petroleurn Rydrocarbons in Soil
Diry Matter g/100g as revd 62 72 76 ' 78 77
c7-Co mafkg dry wi <11 <93 <92 ' <85 <84
€10-C14 mg#kg dry wt <20 <20 <20 ' <20 <20
C15.C36 mgfkg dry wi <30 < 30 <30 J <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt <60 <80 <80 ' <60 <60
Sample Name: TP1/6 TPAT TP1/8 TP1/8 TP1/10
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number: 629497.6 629497.7 629497.8 629497.9 629497.10
BTEXin Soil by Headspace GC-MS
Dry Matter g/100g as revd 72 66 81 73 67
Benzene mglkg drywt|  <0.060 <0.070 0.14 0.15 <0.069
Toluene mglkg dry wt < 0.060 < 0.070 0.11 0.26 < 0.069
Ethylbenzene mglkg dry wt < 0.060 <0.070 0.18 0.13 < (.069
mép-Xylene mg/kg dry wi <0.12 <0.14 0.57 0.59 <0.14
o-Xylene mg/kg dry wl <0.080 < 0.070 0.28 0.22 <0.069
Total Petroleurn Hydrocarbons in Soil
P Dry Matter g/100g as revd 72 66 81 73 67
C7-C9 mglkg dry wt <95 <99 <838 <11 <11
c10-C14 malkg dry wt <20 <20 <20 <20 <20
C15-C36 mg/kg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wi <80 <60 <60 <60 <60
Sample Name: TP1/11 TP12 TRP1M3 TP1/14 TP1/15
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number: 629497.11 629497.12 629497.13 629497.14 629497.15
BTEX in Soil by Headspace GC-MS
Dry Matter g/100g as revd 75 78 76 78 78
Benzene mg/kg dry wt <0.057 0.12 <0.056 < 0.054 <0.053
Toluene mgfkg dry wt <0.057 1.5 < 0.056 < 0.054 < 0,053

SV, 385
RN A
m o @ intemnationally recognised,
7NN [t

faboratory gpra ot aceredited.

This Labaratory is accredited by International Accraditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement {ILAC-MRA)} this accreditation is
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Sample Name: / ‘ TP112 TP1/14 TP115
08-Feb-2008 | 08-Feb-2008  08:Feb-2008  08-Feb-2008  08-Feb-2008
Lab Number:| 62049711 | 62049712 £29497.13 629497.14 629497.15
BTEX in Soif by Headspace GC-MS
Ethylbenzene mafkg dry wt <{0.057 ' 0.45 <0.056 l < 0,054 <0.053
mép-Xylene mg/kg dry wi 0.21 2.2 <0.12 <0.11 <0.11
o-Xylene mglkg dry wt 0.13 0.99 < (.056 <0.054 <0.053
Total Petroleurn Hydrocarbons in Soil
Dry Matter g/100g as rcvd 75 78 76 78 78
C7-C8 mg/kg dry wt <8.7 <88 <85 <85 <B8.8
C10-C14 mg/kg dry wt <20 <20 <20 <20 <20
C15-C36 mo/kg dry wt <30 <30 <30 <30 <30
Total hydrocarbons {C7 - C36) mg/kg dry wt <60 <60 <60 <60 <60
Sample Name: TP1/16 ' TP1/17 TP1/18 TP1/19 TP1/20
08-Feb-2008 08-Feb-2008 (8-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number:| 629497.16 629497.17 629497.18 620497.19 629497.20
BTEX in Scil by Headspace GC-MS
Dry Matter 9/100g as revd 71 66 77 65 74
Benzene mokgdrywt| <0062 <0.070 <0.053 <0.069 <0.058
Toluene mghgdrywt|  <0.062  <0.070 <0.053 <0.089 <0.058
Ethylbenzene mg/kg dry wt <0.062 <0.070 <0.053 «(.069 «<0.058
m&p-Xviene mglkg dry wt <0.13 <0.14 <0.11 <0.14 <0.12
o-Xylene mg/kg dry wt <0.062 <0.070 <0.053 , < 0.069 < (.058
Total Petrofeurn Hydrecarbons in Soil
Dry Matter @/100g as rcvd 71 66 77 65 74
c7-Cco mg/kg dry wi <11 <10 <95 <11 <84
C10-C14 mg/kg dry wt <20 <20 <20 <20 <20
C15.C36 ma/kg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C368)  mg/kg dry wt <60 <60 <60 <60 <60
Sample Name: TP1/21 TP1/22 TP4/23 TP1/24 TP1/25
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number:| 6294987.21 |  629497.22 629497.23 |, 620497.24 629497.25
BTEX in Sail by Headspace GC-MS
Dry Matter g/100g as revd 76 84 T2 77 78
Benzene mg/kg dry wi < 0.056 < 0.050 < 0.059 <0.054 < 0.054
| Toluene mgkgdrywt| <0056  <0.050 <0.059 <0.054 <0.054
| Ethylbenzene mgfkg dry wt <0.056 < 0.050 < 0.05¢ < 0.054 < 0.054
m&p-Xylena mgfkg dry wt <@.12 <0.10 <0.12 <01 <0.11
o-Xylene mg/kg dry wt <0.056 < 0.050 <0.059 ‘ < {0.054 <0.054
Total Petroleum Hydrocarbons in Soil
Dry Matter g/100g as rcvd 76 84 72 77 78
C7-C9 mg/kg dry wt <9.6 <82 <N <94 <96
C10-C14 mglkg dry wt <20 <20 <20 <20 <20
C15-C36 mofkg dry wi <30 <30 <30 <30 <30
Tota! hydrocarbons {C7 - C38)  mgfkg dry wt <80 <60 <60 < BQ <80
Sample Name: TP1/26 TP1/127 TP1/28 TP1/28 TP1/30
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 | 08-Feb-2008
Lab Number:| 620497.26 629497.27 629497.28 620497.29 629497.30
BTEX in Soil by Headspace GC-MS
Dry Matter ¢/100g as revd 81 61 80 66 77
Benzene mglkg dry wt < 0.050 <0076 . <0052 <0.068 <0.054
Toluene mga/fkg dry wt <0.050 <0.076 < 0,052 < (.068 < 0.054
Ethylbenzene mg/kg dry wi < (.050 <0.076 <(.052 < 0.068 < 0.054
mé&p-Xylene mg/kg dry wi <0.10 <0.16 0,93 <0.14 <0.11
o-Xylene mgikg dry wi <{.050 <0.076 <(.052 <(.068 < 0.054
Lab No: 629497 v 1 Hill Laboratories Page 2 of 4
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Sample Name:

TP1/26

TP1/27

TPi/28

TP1/29

TP1/30

08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Fab-2008 08-Feb-2008
Lab Number: 629497.26 629497.27 620497.28 629497.29 629497.30
Total Petroleum Hydrocarbons in Swil
Dry Matter g/100g as revd 81 61 80 66 77
C7-C9 mglkg dry wi <941 <11 <88 <99 <89
C10-C14 mglkg dry wt <20 <20 <20 <20 <20
C15-C36 mg/kg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt <60 <60 <60 <60 <60
Sample Name: TP1/31 TP1/32 TP1/33 TP1/34 TP1/35
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number:| 629497.31 620497.32 62049733 629497.34 620497.35
BTEX in Soll by Headspace GC-MS
Dry Matter @/100g as rcvd 75 74 84 70 73
Benzene ma/kg dry wt < 0.056 <0.058 <0.050 <0.063 <0.059
Toluene mg/kg dry wt <0.056 <(.058 < 0.050 <0.063 <0.058
Ethylbenzene mg/kg dry wt <(.056 < (.058 <(0.050 <0.063 <0.05%
m&p-Xylene mgfkg dry wi <0.12 <0.12 <0.10 <0.13 <012
o-Xylene mg/kg dry wi < 0.056 <0.058 <0.050 <0.063 <0.059
Total Patraleumn Hydrocarbons in Sail
Dry Matter g/100g as revd 75 74 84 70 73
c7-C9 mgikg dry wt <82 <B3 <88 <99 <9.2
C10-C14 ma/kg dry wt <20 <20 <20 <20 <20
C15-C36 ma/kg dry wt <30 <30 <30 <30 <30
Tolal hydrocarbons {C7 - C36) mg/kg dry wt <60 < 60 <80 <60 <60
Sample Name; TP1/36 TP1/37 TP1/38 TP1/39 TP1/40
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number:| 62949736 629497.37 629497.38 629497.39 §29497.40
BTEX in Soil hy Headspace GC-MS :
Dry Malter @/100g as revd 73 81 78 72 7
Benzene mokgdywt|  <0.057 <0.050 <0.053 <0.061 <0.060
Toluene mg/kg dry wi < 0.057 < 0.050 <0.053 <0.081 < 0.060
Ethyibenzene mglkg dry wi < 0.057 < 0.050 <0.053 <(0.061 <0.060
mé&p-Xylene mafkg dry wi <0.12 <0.10 <011 <0.13 <0.12
o-Xylena mg/kg dry wi < 0.057 < 0.050 <0.053 < 0.061 < 0.060
Total Petroleum Hydrocarbons in Soil
Ory Matter 91009 as revd 73 81 78 72 71
Cc7-C9o mg/kg dry wt <87 <90 <9.6 <9.0 <11
C10-C14 molkg dry wt <20 <20 <20 <20 <20
C15-C36 mg/kg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt <60 <60 <60 < B0 <60
Sample Name: TP144 TP1BFi TP1BF2 TP1BF3 TP1BF4
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
Lab Number: 629497.41 629497.83 629497.84 629497.85 6294937.86
BTEX in Seil by Headspace GC-MS
Dry Matter g/100g as revd 60 92 a6 o7 a7
Benzene mgrkg dry wt 24 <0.050 <0.050 < 0.050 <(0.050
Toluene mg/kg dry wt 40 <0.050 <0.050 <0.050 <0.050
Ethylbenzene mg/kg dry wt 5.8 < 0.050 <0.050 <0.050 <0.050
mép-Xylene mglkg dry wi 19 <(.10 <0.10 <0.10 <0.10
o-Xylene mg/kg dry wt 4.6 <0.050 < 0.050 <0.050 < (.050
Total Petroleumn Hydrocarbons in Soil
Dry Matter ¢/100g as revd 60 92 96 97 97
C7-C8 mgikg dry wi 39 <8.0 <80 <80 <80
C10-C14 mgikg dry wi 110 <20 <20 <20 <20
Hill Laboratories Page3of 4
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TP1BF3 TP1 BF4

TPU41  TP1BF1  TPIBF2
08-Feb-2008  08-Feb-2008  0B-Feb-2008 ~ O8-Feb-2008  08-Feb-2008

629497.41 629497.83 629497.84 620497.85 £29497.86

Sample Nae'

Lab Number:
Total Petroleum Hydrocarbons in Soil

C15-C36 mgfkg dry wt 220 ‘ <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt 370 < B0 <60 <60 <60

Sample Name: TP1BFS
08-Feb-2008

Lab Number; 629497.87
BTEX in Sqit by Headspace GC-MS

Dry Matier 9/100g as revd 96 - - - -
Benzene mg/kg dry wt <D.050 - - - -
Toluene mg/kg dry wt < 0.050 - - - -
Ethylbenzene ~ mglkg dry wt <0.050 - - - -
mé&p-Xylene mg/kg dry wt <0.10 - - ‘ - -
o-Xylene mglkg dry wi < (0.050 - - - -
Total Petroleum Hydrecarbons in Soit

Dry Matter o/100g as revd 96 - - - -
C7-C9 mg/kg dry wi <8.0 - - - -

NC10-C14 mg/kg dry wt <20 - - - -
“lc15-c36 mg/kg dry wt <30 . . . )
Total hydrocarbons (G7 - C36)  markg dry wt <80 . ' . . .

Append:x No.1 - Total Petroleum Hydrocarbon Chromatograms

The followlng table(s] glves a brial descnphcn o‘l lha me!hods used ln conduct lhe analyses for lhls ]ob The detecllon hmlls given beluw anmn Ihose arlainabte ina ralauvely clean matrix
Detection limils may be hvghar for individual samples should insufficiant sample be available, or if the matrix requsres that ditutions ba perfnn'ned during analysla

Method Description Default Detectlon lelt

BTEX in Soll by Headspace GC-MS* Solvent extraction, Headspace GC-MS analysis - 1-41,
Total Petroleum Hydrocarbons in Soil* Sonication extraction, Silica cleanup, GC-FID analysis - 1-41,

Dry Matter (Org) Dried at 103°C {removes 3-5% more water than air dry), 0.10 g/100g as rewd 1-41,
. gravimelry, 83-87

These samples were collected by yourselves (or your agent) and analysed as received at the labeoratory.

Samples are held at the faboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. QOnce the storage period is completed the samples are discarded unless otherwise advised by the
client.

This report must not be repreduced, except in full, without the written consent of the signatory.

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental Division

AnalystsComments oo l

LabNo: 629497 v 1 Hill Laboratories Page4 of 4 '
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R J Hil Laboratories Limited | Tel  +64 7 858 2000

Hill Laboratories ‘s:i= |, 255

Email mail@hill-labs.co.nz
A WORLD LEADER ) N ANALYTICAL SERVICES Hamilton 3240, New Zealand | Web www.hiil-labs.co.nz

ANALYSls REPORT

Client: |Pattle Delamore Partners Ltd Lab No: 630362 SPv1
Contact: | Lidgard, Rod Date Registered: | 14-Feb-2008
Pattle Delamore Partners Limited e Reported; | 19-Feb-2008

PO Box 9528 V Elqubte No: 31582
Newmarket, Auckland .

A02093101
legard Rod

Sample Type: Soil
Sample Name:

FL1 12-Feb-2008 FL212 Feb-2008 FL3 12-Feb-2008 FL4 12- Feb 2008 FL5 12 Feb- 2008

Lab Number: 630362.1 630362.2 630362.3 630362.4 630362.5
BTEX in Scil by Headspace GC-MS
"\ Dry Matter 9/100g as revd 99 7 ' 94 93 ‘ 95
Benzene mgfkg dry wt < 0.050 < 0.062 : < 0.050 <0.050 < 0.050
Toluene mgfkg dry wt <0.050 <0.062 < 0.050 <0.050 < 0.050
Ethylbenzene mg/kg dry wt < 0.050 < (.062 <0.050 < 0.050 <0.050
m&p-Xylene mgrkg dry wi <0,10 <013 <0.10 <0,10 <010
o-Xylene mgrkg dry wt <0.050 <0.062 < 0.050 < 0.050 < 0.050
Total Petroleum Hydrocarbons in Soil
Dry Matter g/100g as rcvd 99 ' 71 94 ' 93 95
C10-C14 mgikg dry wt <20 <20 ' <20 <20 <20
C15-C36 mgfky dry wi <30 <30 : < 30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wi <60 <80 < B0 < 60 <60
Sample Name: | FL6 12-Feb-2008 FL10O FL13 FL14 FL15
12-Feb-2008 12-Feb-2008 12-Feb-2008 12-Feb-2008
Lab Number: 630362.6 630362.13 £30362.16 630362.16 630362.17
BTEX in Soit by Headspace GC-MS
Dry Matter 9/100g as rovd o4 96 78 73 76
)Benzene mg/lkg dry wt < 0.050 < (.050 0.18 < 0.080 0.33
Toluene mg/kg dry wi < 0.050 < 0.050 < 0.053 < 0.060 < (.055
Ethyibenzene mg/kq dry wt . <0050 < 0.050 0.21 < 0.060 0.19
map-Xylene mgkgdrywt]  <0.10 <0.10 0.25 <012 0.30
o-Xylene morkg dry wi <0.050 <0.050 <0.053 <0.060 ‘ <0.055

Total Petroleum Hydrocarbons in Sail
Dry Matter ©/100g as rcvd 94 96 78 73 76

C7-C8 mglkg dry wt <840 21 <85 <99 <85
C10-C14 ma/kg dry wt < 20 26 < 20 <20 <20
C15- C36 mg/kg dry wi <30 900 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wi <60 940 < 80 <80 <60

Sample Name: FL16 FL26 FL26 FL27 FL28

12-Feb-2008 12-Feb-2008 12-Feb-2008 12-Feb-2008 12-Feb-2008
Lab Number: 630362.18 630362.23 630362.24 §30362.25 630362.26

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd 76 72 80 70 75
| Benzene mg/kg dry wi <0.056 <0.060 <0.051 < 0.063 <0.056
Toluene mglkg dry wi <0.056 <0.060 <0.051 <0.063 < 0.056

A=
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FL25

Sample Name; FL16 i FL26 FL27 FL28 o
12-Feb-2008 12-Feb-2008 12-Feb-2008 12-Feb-2008 12-Feh-2008
Lab Number: 630362.18 '  630362.23 630362.24 630362.25 630362.26
BTEX in Soil by Headspace GC-MS
Ethylbenzene mgikg dry wt <0.056 < 0.060 <0.051 <0.063 < 0.056
m&p-Xylene mg/kg dry wt <012 <0.12 <0.11 <0.13 <0.12
o-Xylene mgrkg dry wt <0.056 < 0.060 <0.051 <0.063 < 0.056
Total Petraleumn Hydrocarbons in Soit
Dry Matter 9/100g as rcvd 76 72 80 70 75
C7-Co malkg dry wi <90 <92 <85 <9.3 <85
C10-C14 mg/kg dry wt <20 <20 <20 <20 <20
C16-C36 mglkg dry wt <30 <30 <30 <30 <30
Totat hydrocarbons {C7 - C36) mglkg dry wt <80 <B0 <60 <60 < B0
Sample Name: FL29 FL30 FL19 FL20
12-Feb-2008 12-Feb-2008 12-Feb-2008 12-Feb-2008
Lab Number: 630362.27 630362.28 630362.35 630362.36
BTEX in S6il by Headspace GC-MS

. Dry Matier 9/100g as revd 75 €8 70 72 .

{ Benzene mg/ka dry wit <0.057 <0.066 <0.062 < (0.062 -
Toluene mg/kg dry wi <{1.057 < 0.066 <0.062 <0.062 -
Ethylbenzene mg/kg dry wt < (.057 < 0.066 <0.062 <0.062 -
m&p-Xylene mg/kg dry wi <0.12 <0.14 <0.13 <013 -
o-Xylene mafkg dry wi <0.057 < 0.066 <0.062 < 0.062 -
Total Petroleum Hydrocarbons in Soil
Dry Malter g/100g as revd 75 68 70 72 -
C7-Co mg/kg dry wi <86 <98 <9.7 <89 -
C10-C14 mg/kg dry wt <20 <20 <20 < 20 : -
C15-C36 mg/kg dry wi <30 <30 <30 <30 .
Total hydrocarbons (C7 - C36) mgikg dry wi <60 <60 <60 <60 -

Analyst's Comments

Appendix No.1 - Total Petroleurn Hydrocarbon Chromalograms

The following table(s) glws a br]el' descﬂption of 1he methods used lo conduct the analyses fur this job 1'he eiecllon limits given b!cw are lhoseattainab!e [n [ relmlveiy clean malﬁx
Detection limils may be higher for individual sam ples should insufficient sample be available, or if the matrix requires that diutions ba performed during analysis.

cl £ [3E 4 AP

Test

\‘.'.

Method Description

Default Detection Limit | Samples

BTEX in Soil by Headspace GC-MS*

Tota! Petroleum Hydrocarbons in Soil*

Ory Matter (Org)

Solvent extraction, Headspace GC-MS analysis

Sonication extraction, Silica cleanup, GC-FID analysis

Dried at 103°C (removes 3-5% mare water than air dry),
gravimetry.

- 1-6, 13,
15-18,
23-28,
35-36
- 1-6, 13,
15-18,
23-28,
35-36
1.6, 13,
15-18,
23-28,
35-36

0.10 9/100g as rcvd

Lab No: 630362v1

Hill Laboratories

Page2of 3




These samples were collected by yourselves {(or your agent) and analysed as received at the laboratory. '

Samples are held at the laboratory after reporting for a length of lime depending on the preservation used and the stability of

the anaiytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the l

client.

This report must not be reproduced, except in full, without the written consent of the signatory. l
Yo Sl )

Peter Robinson MSc (Mons), PhD, FNZIC

Client Services Manager - Environmental Division

) l
Lab No: ~ 630362 v 1 Hill Laboratories . Page3of 3 l
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R J Hill Laboratories Limited | Tel ~ +64 7 858 2000

1 Clyde Straet Fax +647 858 2601
Private Bag 3205 Email mail@hill-labs.co.nz
Hamilton 3240, New Zealand | Web  wwwihill-labs.co.nz

Page1of4d .
Client: | Paitle Delamore Partners Ltd Lab No: 530639 §Pvi
Contact:; Lidgard, Rod Date Registered: ; 16-Feb-2008
Pattle Delamore Partne Date Reported: | 22-Feb-2008
PO Box 9528 Quote No:
Newmarket, Auckland Order No:
Client Reference: | A02093101
Submitted By Lidgard Rod
Sample Name:|  TST1A TST1/4 TST2 TST2/4 TSTSH
13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008
Lab Number: 630639.1 630639.2 . 630639.3 630639.4 630639.5
BTEX in Sqil by Headspace GC-MS
')Dry Matter /100g as rovd 05 76 96 68 o 96
Benzene mg/kg dry wt < {.050 < 0.055 < 0.050 <{0.065 <0.050
Toluene mglkg dry wt < 0.050 < 0,055 <0.050 < {.065 <{0.050
Ethylbenzene molkg dry wt < 0.050 <{.055 <0.050 <.065 <{.050
mé&p-Xylene ma/kg dry wi <0.10 <0.11 <0.10 <0.13 <0.10
o-Xylene mg/kg dry wi < 0.050 < (0.055 <0.050 < 0.065 < 0.050
Total Petroleum Hydrocarbons in Soil
Dry Matter g/100g as revd o5 76 96 €8 96
C7-Co mglkg dry wt <8.0 <86 <8.0 <93 <80
C10-C14 malkg dry wt <20 33 <20 <20 <20
C15-C36 malkg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C38)  malkg drywt <60 <80 <80 <60 <60
Sample Name: TSTS? FL18 FiL22 FL23 FL31
13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008
Lab Number: 630639.6 630639.41 630639.42 630639.43 630639.44
BTEX in Soil by Meadspace GC-MS
Dry Matter 9/100g as rovd 81 74 80 67 81
Benzene mg/kg dry wi < 0.051 < 0.059 <0.052 <0.0685 < 0.050
Toluene mg/kg dry wi <0.051 < 0,059 <(0.052 < 0,065 <0.0580
Ethylbenzene mgfkg dry wi <0.051 < 0,059 <0.052 < 0.065 <0.050 "
mé&p-Xylene mg/kg dry wi <0.11 <0.12 <0.11 <0.13 <0.10
o-Xylene mg/kg dry wt < (.051 <0.059 <{,052 < 0.065 < 0.050
Total Petroleum RHydrocarbons in Soit
Dry Matter g/100g as revd 81 74 80 67 81
C7-Ca ma/kg dry wi <85 <9.6 <82 <11 <84
Ci0-C14 . mg/kg dry wi <20 <20 <20 <20 <20
C15-C36 mg/kg dry wi =30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt <60 <60 <60 < 60 <60
Sample Name: FL32 FL33 FL34 TSTE/8 TST/8
13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008
Lab Number:| 630630.45 630639.46 630639.47 630639.55 630639.56
BTEX in Soil by Headspace GC-MS
Ory Matier g/100qg as revd 79 80 75 77 56
Benzene mg/kg dry wt <(.050 <0.050 < 0.057 <0.053 <0.085
Toluene mg/kg dry wt <0.050 < 0.050 <0.057 0.19 =(0.085

oy, 385§ This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the international
S % 4 Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement {ILAC-MRA} this accreditation is
i%ﬂi o
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internaticnally recognised.
e l___,,.,__ The tests reported herein have been performed In accordance with the terms of accreditation, with the exceplion of tesls marked *, which
it o™ laboratory g not accredited.
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TST6/8

FL34

COTISTB

13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008
Lab Number: 63063945 630639.46 630639.47 630639.55 630639.56
BTEX In Soil by Headspace GC-MS
Ethylhenzene matkg dry wt < 0.050 < 0.050 < (.057 0.058 <(0.085
mé&p-Xylene mg/kg dry wt <0.10 <0.10 <012 0.17 <017
o-Xylene mglkg dry wt < (0.050 <0.050 <0.057 0.10 <(.085
Total Petroleum Hydrocarbens in Scil
Dry Matier o/100g &s revd 79 80 75 77 56
C7-C9 mgikg dry wt <84 <83 <94 <86 <13
C10-C14 mglkg dry wt <20 <20 <20 <20 <20
C15-C36 mg/kg dry wt <30 <30 <30 <30 190
Total hydrocarbons (C7 - C36) ma/kg dry wt <60 <60 <60 <80 180
Sample Name: TST8H TST82 TSTER TSTIN TST33
13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008
Lab Number: 630639.57 630639.58 630639.59 630639.71 630639.72
BTEX in Solt by Headspace GC-MS
Dry Matter 9/100g as rewd T4 71 79 o5 94
“\Benzene moikg dry wi a1 38 <D.052 <0.050 <{.050
| Toluene mg/kg dry wt 23 30 < 0.052 <0.050 <0.050
Ethylbenzene mgfg dry wt 1" . 15 <0.052 < 0.050 < 0.050
mé&p-Xylene mg/kg dry wt 63 75 0.14 <0.10 <0.10
o-Xylene ma/kg dry wt 17 23 <0.052 <0.050 <0,080
Total Petroleum Hydrocarbons in Sil
Dry Matter 9/100g as revd 74 71 79 a5 94
Cr-C9o mgrkg dry wi 160 170 <B.9 <8.0 19
ci0-C14 mglkg dry wi 26 150 <20 <20 <20
C15-C36 mg/kg dry wt <30 i <30 <30 <30 <30
Total hydrocarbons {C7 - C36)  mg/ko dry wt 260 330 < 60 <60 <80
Sample Name: TST4NM TST4/4 TSTEM TST6E/2 TSTE/6
13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008 13-Feb-2008
Lab Number: 630639.81 630639.82 630639.91 630639.92 630638.93
BTEX in Sail by Headspace GC-MS
Dry Malter /1009 as revd aa 69 06 80 79
Benzene mgfkg dry wi <0.050 < (0.065 < 0.050 < 0.051 <0.050
Toluene mgkgdrywt|  <0.050 <0.065 0.079 48 <0.050
Ethylbenzene mag/kg dry wi < 0.050 <0.065 0.10 14 < 0.050
m&p-Xylene molkg dry wi <0.10 <0.13 0.58 7.0 <0.10
o-Xylene mgkgdrywt|  <0.050 <0.085 2.2 ' 2.7 <0.050
Total Petroleum Hydrocarbons in Soil
Dry Matler /1009 as revd 80 69 a6 B8O 79
cr-co mglkg dry wt 12 <10 9.9 a9 32
C10-C14 mgikg dry wt 110 <20 <20 340 <20
C15-C36 mg/kg dry wt <30 <30 <30 600 <30
Total hydracarbons (C7 - C386) mg/kg dry wA 140 <60 < 60 980 <60
Sample Name: TsT7H TST7/4 18777 TSTIN TSTS/2
13-Feb-2008 13-Feb-2008 13-Feb-2008 14-Feb-2008 14-Feb-2008
Lab Number:{ 630639.105 630639.106 630639.107 630639.118 630639.120
BTEX in Scil by Headspace GC-MS
Dry Matter ¢/100g as revd 85 73 7 95 85
Benzene ma/kg dry wt < (.050 <(.058 < 0,061 < 0.050 <0.050
Toluene mo/kg dry wt < (.050 <0.058 = 0,061 <0.050 <0.050
Ethylbenzene mglkg dry wt <0.050 <0.058 <(.061 < 0.050 <0.050
mé&p-Xylena ma/kg dry wi <0.10 <012 <013 <0.10 <0.10
o-Xylene malkg dry wi <0.050 <0.058 < 0.061 < 0.050 < 0.050
LabNo: 630639 v 1 Hill Laboratories Page2of 4




TSTIH

TSTIM

Sample Name' ST TSTOM T5T9/2
13-Feb-2008 13-Feb-2008 13-Feb-2008 14-Feb-2008 14-Feb-2008
Lab Number: 630639.105 630639.106 630639.107 630639.119 630639.120
Total Petroleum Hydrocarbons in Sail
Dry Matter g/100g as rcvd 95 73 71 95 as
C7-Co mg/kg dry wt ih! " <97 18 < 8.0 <8.0
C10-C14 mo/kg dry wi <20 9 360 <20 25
C15-C36 mglkg dry wt 370 150 630 <30 58
Total hydrocarbons (C7 - C36)  mag/kg dry wt 390 250 1000 <60 88
Sample Name: TSTS/8 TST10/8 TST10/3 TST10/7
14-Feb-2008 14-Feb-2008 14-Feb-2008 14-Feb-2008
Lab Number:| 630639.121 630639122 630639123 630639,124

BTEX in Sail by Headspace GC-MS
Dry Matter g/100g as revd 68 94 68 72 -
Benzene mgikg dry wt < 0.066 < 0.050 <0.065 <0.058 -
Toluene mg/kg dry wt < 0.066 < (L.050 < 0.065 < (.058 -
Ethylbenzene markg dry wi < (.066 <0.050 <0.065 <0.058 -
mé&p-Xylene mg/kg dry wt <0.14 <0.10 <0.13 <0.12 -

\ o-Xylene mg/kg dry wt <0.066 <0.050 <(.065 <0.058 -

' Tetal Petraleurn Hydrocarbons in Soil
Dry Matter 9/100g as revd 68 94 68 72 -
c7-C9 mgrkg dry wi <89 <80 <11 <95 -
C10-C14 mglkg dry wt <20 <20 <20 <20 -
C15-C36 mg/kg dry wi <30 <30 <30 <30 -
Total hydracarbons {C7 - C36) mafkg dry wt <60 <60 <60 <60 -

Analyst's Cofmments

Appendix No.1 - Total Petroteum Hydrocarbon Chromatograms
Appendix No.2 - Total Petroleum Hydrocarbon Chromatograms
Appendix No.3 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.4 - Total Petroleum Hydrocarbon Chromatograms

The folluwmg mble(s) glvea 8 bnef dascnpliun or ma melhods used to conducl 1he anelyses for this job The delachun limits given below are hose auamabla in a relatlvely clean matrix
Deteclion limits may be higher for Individual samples should insufficient sample be available, of If the matrix requires that dilutions be perfo:med during analysis,

Test Method Descrlption

Default Detection Limit

Samples

BTEX in Scil by Headspace GC-MS*

Total Petroleum Hydrocarbons in Soll*

Ory Matter (Org)

Solvent extraction, Headspace GC-MS analysis

Sonlcation extraction, Silica cleanup, GC-FID analysis

Dried at 103°C (removes 3-5% more water than air dry),
gravimetry.

.10 g/100g as revd

1-6, 41-47,
55-59,
71-72,
81-82,
9193,
105-107,
119-124
1-6, 41-47,
5558,
71-72,
81-82,
91-93,
105-107,
119-124
1-6, 41-47,
55-59,
7172,
81-82,
91-93,
105-107,
119-124

Lab No: 630639v1

Hill Laboratories

Page 3 of 4




~

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the

client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental Division

Lab No: ©630639v1 Hilt Laboratories

Page 4 of 4




Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample: 630639.56
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Appendix Na.3 - Total Petroleum Hydrocarbon Chromatograms - Page 1 01 4
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Sample : 630639.107
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pdp A LOG OF TANK PIT prno. TPL
PATTLE DELAMORE PARTNERS LTD Mobil Pakuranga - Tank Removal JOB NO: AD2093101
CLIENT:  Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE: 8/02/2008 DATE BACKFILLED: 8/02/2008 LOGGED BY: RWL SHEET10F 1
%)
z
[v)
€ g
DESCRIPTION OF SOIL 29 " o E
5 26 2 g8
fa) * A E zo
CONCRETE 0.0
Silty CLAY; light grey with arange mottling. Moist; stiff to firm
= — 0.5 @ %arous ¢ *various
- x -
K = -
=X |
K =
=" B P TP1/1 X 0.2
k = — 1.0
= x B
K —
=% = x o
k= B
=" =
K — — 1.5
= x
k — B
=
i
=5
K =
= — 2.0
e
=5
K —
=3
e —=
=" — 2.5
K =
="
o=
k= TP1/33 < 0.1
:"_‘ — 3.0 *various  P< *various
= w115 X< 0.3
=
=
_ = 35
Sandy CLAY; arange/grey. Moist; soft
— 4.0
TP1/28 X 6.8
*yarious  PX *various
v d - " *various X *various
CLAY; dark brown. Moist; firm to sti b
————— B4t 93

END OF TANK PIT AT 4.5m

Notes: Excavated by Petroleum Solutions Limited
The geolegieal log is taken from the northern wall of the tank pit,

* Refer to Table 1 for samples collected and PID readings.

Groundwater level
Seepage inflow
Grab sample

PID Reading (ppm)

Datum:
Ground

Method:

Filename:

Excavator

Level: --

Coordinates:

A02093101_TSTOL

2s based on New Zealand Geomechanics Society Field Description Guidelines (2003)




PO i

PATTLE DELAMQORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. TST1

JOB NO: AD2053101

ASPHALT.

FILL. Sandy GRAVEL; angular - subangutar, loosely packed, poorly graded
(5-10mm) cearsening down to poorly graded (<300mm) gravelly rubble

FILL. CLAY with occassional concrete boulders {< 500mm), brown/grey,
homogeneous, soft, moist, moderately plastic with occassional broken
pipe-work, and steel fragments.

Calour change at 2.9m from brown/grey to green

CLAY, blaci/brown, homogeneous, soft, moist, moderately plastic

— 0.5 L TST1/1 X 8.6

r TST1/4

—_ia TST1/8 b 7.4

CLIENT:  Mobil Qil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road
DATE:  13/02/2008 DATE BACKFILLED: 13/02/2008 |LOGGED BY: RWL SHEET10F 1
2
ju]
8 . :
o E w =
DESCRIPTION OF SOIL I P 3 0 e i
5 £ zg 7 E2
5] a S8 = =0
0.0

L‘ 76.2

< 141

L‘ 597

X 404

< 401

X 60

END OF TEST PIT AT 4.3m

Notes: Excavated by Petroleum Solutions Limited

X Nllh E

Groundwater level
Seepage inflow
Grab sample

FID Reading (ppm)

Method:
Datum:
Ground Level; -
Coordinates:

Excavator

filename:  A02093109_TSTO1

Logs based on New Zealand Gecmechanics Society Field Description Guidelines (2005)
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R J Hill Laboratories Limited | Tel ~ +64 7 858 2000
’ a O r a to r I e S 1 Clyde Street Fax +647 856 2001
Private Bag 3205 Emai) mail@hill-lzbs.co.nz

i) A WORLD LEADER IN ANALYTICAL SERVICES Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

Client: | Pattle Delamore Partners Ltd Lab No: 631051 8PV
Contact: | Meakin, Chris __’__,-—-:::['j'\ Date Registered: | 20-Feb-2008
clo Pattle Delamore P XT o Date Reported: | 28-Feb-2008

P O Box 9528 Quote No:
Newmarket Order No:
AUCKLAND Client Reference: | AQ2093101

Submitted By: Lidgard, Rod

Sample Name:|  TST41/1 TST1173 TSTHM4 / TSTHR «  TST118"
18-Feb-2008 18-Feb-2008 18-Feb-2008 . 18-Feb-2008 18-Feb-2008
Lab Number: 631051.1 631051.2 631051.3 631051.4 631051.5

BTEX in Scil by Headspace GC-MS
Dry Matter @/100g as rovd 96 94 95 60 75

b )Benzene mg/kg dry wt < 0,050 <0.050 < 0.050 «<0.079 <0.057

| Toluene mg/kg dry wt <0.050 <0.050 <0.050 <0.079 < 0,057
Ethylbenzene mg/kg dry wh <0.050 <0.050 <0.050 062" <0.057
mé&p-Xylene mgikg dry wt <0.10 <0,10 <0.10 2.5 <D.12
o-Xylene mg/kg dry wi <0.050 <0.050 < 0.050 0.33 <0.057
Total Petroleum Hydrocarbons in Soil
Dry Malter /100g as revd a6 94 a5 60 75
c7-C8 mg/fkg dry wt <8.0 <80 < B.0 14 14
Cci0-C14 mg/kg dry wt <20 <20 <20 <20 <20
C15-C36 mgfkg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt <60 <80 < B0 <60 <60

Sample Name: TST11/8." TST11110 /  ¥ST11M1 7 TSTi2M1 7 TSTi212
18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008
Lab Number:] 6310516 631051.7 631051.8 631051.23 631051.24

Heavy metal screen level As,Cd,Cr,Cu,Ni.Fb,Zn

Tolal Recoverable Arsenic mg'kg dry wt - - - <20 -
Total Recoverable Cadmium mg/kg dry wt - - - < (.10 -
Tetal Recoverable Chromium mglkg dry wt - - - 43 -
Total Recoverable Copper mgikg dry wt - - - 58 -
Total Recoverable Lead mglkg dry wi - - - 2.1 -
Total Recoverable Nickel mg/kg dry wt - - - 190 -

Total Recoverable Zinc mg/kg dry wt - - . 53 -

BTEX in Scil by Headspace GC-MS

Dry Matter 9/100g as revd 73 76 93 96 76
Benzene mg/kg dry wi <0.058 < 0.056 <0.050 <0.050 <0.055
Toluene mg/kg dry wi <0.058 < 0.056 < 0.050 <0.050 <0.055
Ethylbenzene ma/kg dry wi <0.058 < 0.056 < 0.050 < 0.050 < 0.055
m&p-Xylene mgfkg dry wi <0.12 <0.12 <0.10 <0.10 <0.M
o-Xylene mg/kg dry wt < 0,058 <0.056 <{.050 <0.050 <(.055
Total Petroleum Hydrocarbons in Solil

Dry Matter g/100g as rcvd 73 76 g3 g6 76
Cc7-C9 mafkg dry wi <9.0 <85 <80 < 8.0 <97
C10-C14 mg/kg dry wt <20 <20 <20 <20 47
C15-C38 mg/kg dry wi <30 <30 <30 210 <30
‘_:\::\;}; :g A ths Laboratory s‘s_ac‘cmds‘ted by ir_uernational Accreditation New Zealand (IANZ}, ‘v'vhich represents New Zealand lg the rnlernqliongl

e aboralory Accreditation Cooperation {ILAC). Through the WAC Mutual Recognition Arrangement (LAC-MRA) this accreditation is

m -] @ internationally recognised.

".:,‘m; l The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of lesls marked *, which

iRBOraEery arp not accredited.
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TSTI8  TST1110 TSTIM1 TST12/1 TST1202
18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008
Lab Number: 6310516 631051.7 631051.8 631051.23 631051.24
Total Petroleurn Hydrocarbons in Soil
Tolal hydrocarbons (C7 - C36)  mg/kg dry wi | <60 <B0 <60 210 <60
Sample Name:|  TsT128 ©~  TSTi52 TSTi68 .~ TSTI6M < TSTi62 .~
18-Feh-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008
Lab Number: 631051.25 631051.39 631051.40 631051.53 631051.54
BTEX in Soil by Headspace GC-MS
Dry Matter 9/100g as revd 78 79 71 95 68
Benzene mglkg dry wi <(.053 < 0,051 < 0.060 <0.050 <0.064
Toluene malkg dry wi < 0.053 <(0.051 < 0,060 < 0,050 <0.064
Ethylbenzene mglkg dey wt <0.053 < 0,051 < 0,060 <0050 <0.064
mép-Xylene mg/kg dry wt <0.11 <0.11 <0.12 <0.10 <0.13
o-Xylene mgkg drywt; < 0.053 < 0.051 < (.060 < (0.080 <0.064
Tolal Petroleum Hydrocarbons in Soil
Dry Matter 9/100g as rcvd 78 79 71 95 68
C7-C9 mg/kg dry wi <8.0 <86 <9.2 <80 1
Ci0-C14 mg/kg dry wi <20 Al <20 <20 <20
Yc15-ca8 mg/kg dry wi <30 250 <30 <30 <30
Total hydrocarbons (C7 - C36)  mgikg dry wt <60 320 <60 <60 <60
Sample Name: TST171Y TST72 vV TST18M v TST18/3 v~ TST194v”
18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008
Lab Number: 631051.55 631051.56 631051.57 631051.58 631051.59
BTEX In Soil by Headspace GC-MS
Dry Matter g/100qg as revd 93 69 93 76 96
Benzene ma/kg dry wi <0.050 < 0.065 < 0,050 < (.055 <0.050
Toluene mgikg dry wt <0.050 < 0.065 <0.050 <0.055 < 0.050
Ethylbenzene mglkg dry wt < 0.050 < 0.065 < {.050 < 0,055 <0.050
mip-Xylene mg/kg dry wi <0.10 <0.13 <0.10 <0.11 <0.10
o-Xylene mg/kg dry wi <(.050 < (.065 < 0.050 <(0.055 < (0.050
Tolal Petroleum Hydrocarbons in Scil
Dry Matier ©/100g as revd 93 68 93 76 96
Ccr-Co mgikg dry wt <8.0 <94 <80 <80 <8.0
C10-C14 malkg dry wt <20 <20 <20 <20 <20
C15-C36 mg/kg dry wt <30 <30 <30 <30 < 30
| Total hydrocarbons {C7 - C36) mglkg dry wt <60 < 60 < €0 <80 <60
Sample Name: TST19/2v” © TST19M3 7 TST19M4 TST1919 TST134 =
18-Feb-2008 18-Feb-2008 18-Feb-2008 18-Feb-2008 19-Feb-2008
Lab Number: 631051.60 631051.61 631051.62 631061.77 631051.80
Heavy metal screen level As,Cd,Cr,CuNi,Pb,Zn
Tolal Recoverable Arsenlc mg/kg dry wt - - - <20 -
Total Recoverable Cadmium mg/kg dry wi - - - <0.10 -
Total Recoverable Chromium mg/kg dry wt - - - 41 -
Tolal Recoverable Copper mg/kg dry wi - . - 54 -
Tolal Recoverable Lead mg/kg dry wt - - - 1.5 .
Total Recoverable Nicke! mg/kg dry wt - - - 180 .
Total Recoverable Zinc ma/kg dry wt - - - 48 -
BTEX in Soil by Headspace GC-MS
Dry Matier g/100g as revd 95 74 68 g3 73
Benzene mg/kg dry wt <0.050 <(,057 0.56 < (0.050 < (.057
Toluene mg/kg dry wt <0.050 <0.057 0.20 < 0.050 <0.057
Ethylbenzene ma/kg dry wt <0.050 0.067 0.51 <0.050 < 0.057
mé&p-Xylene mglkg dry wt <0.10 0.15 241 <0.10 <0.12
o-Xylene mglkg dry wt <0.050 <0057 0.66 < 0,050 <0,057
Lab No: 631051 v1 Hill Laboratories Page 2 of 4




TST19/4 TST13M TST1%4 N l
18-Feb-2008 18-Feb-2008 18-Feb-2008 19-Feb-2008 19-Feb-2008
Lab Number: 631051.60 631051.61 631051.62 631051.77 631051.80
Total Petroleumn Hydrocarbons in Sail I
Dry Matter 9/100g as revd 95 74 68 93 73
C7-C9 mglkg dry wi <8.0 <87 <11 <8.0 <98
C10-C14 mg/kg dry wi <20 <20 <20 41 <20 I
C15-C36 mgikg dry wi <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mg/kg dry wt <60 < B0 <60 <60 <80
Sample Name:|  TST138 v TST141 TST4/2 v~ TST143 7 TSTH414 7 .
19-Feb-2008 19-Feb-2008 19-Feb-2008 19-Feb-2008 18-Feb-2008
Lab Number: 631051.84 631051.93 631051.94 631051.95 631051.96
Heavy metal screen level As,Cd,Cr,Cu,NiPb.Zn l
Total Recoverable Arsenlc mglkg dry wi - <20 - - -
Total Recovarable Cadmium mg/kg dry wi - 0.11 - - -
Total Recoverable Chromium mg/kg dry wt - 44 - - - l
Total Recoverable Copper mg/kg dry wi - 60 - - -
Tatal Recoverable Lead mg/kg dry wt - 1.5 - - -
Total Recoverable Nickel mg/kg dry wt - 170 - - - I
1 Total Recoverable Zine mgfkg dry wt - 51 - . -
BTEX in Soil by Headspace GC-MS
Dry Matter @/100g as revd 60 96 85 97 96 l
Benzena mg/kg dry wi <D.081 <0.050 < 0,050 < {.050 < 0.050
Toluene mg/kg dry wi <0.081 <(0.050 <0.050 <0.050 <0.050
Ethylbenzene mgrkg dry wi <{.081 <0.050 < (.050 < 0.050 < 0,050 l
mé&p-Xylene mgfkg dry wt <Q.i7 <0.10 <010 <0.10 <0.10
o-Xylene mg/kg dry wt < 0.081 <0.050 < 0.050 < 0.050 <0.050 l
Total Petroleum Hydrocarbons in Soit
Dry Matter @/100g as revd 60 96 a5 97 96
c7-C9 markg dry wt <11 <8.0 <80 <80 <80 l
C10-C14 malkg dry wi <20 <20 <20 <20 <20
C15-C36 mgikg dry wt <30 <30 <30 <30 <30
Total hydrocarbons (C7 - C36) mgikg dry wt <80 < B0 <80 ‘ <60 ) <60 .
Sample Name: TST14/5 / TST1466 .~ TSTi47 v TST148”
19-Feb-2008 19-Feb-2008 19-Feb-2008 19-Feb-2008
Lab Number:| 631051.97 £31051.98 631051.99 631051.100
‘| BTEX in Soil by Headspace GC-MS l
Dry Matter ©/100g as rovd 75 79 79 74 -
Benzene mgfkg dry wi < 0.056 <(.053 < 0.052 < 0.056 - '
Toluene myg/kg dry wt < 0.056 <0.053 <(.052 < 0,056 -
Ethylbanzene mafkg dry wt < (.056 <{.053 <0.052 < (0.056 .
ma&p-Xylene mgfkg dry wt <D.12 <0.11 <0.11 <0.12 - l
o-Xylene mg/kg dry wi <0.056 <0.053 <0.052 < 0.056 -
Tatal Petroleurn Hydrocarbons in Soll
Dry Matter @/100g as rcvd 75 79 79 74 - '
c7-C9 mg/kg dry wi <99 <8.7 <82 <87 -
C10-C14 mgfkg dry wi <20 < 20 <20 <20 -
C15-C38 mgfkg dry wt <30 <30 <30 <30 - l
Total hydrocarhons (C7 - C36) ma/kg dry wt <60 <60 <60 <60 -
Analyst's Comments J’ '
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms '
Lab No: 631051 v 1 Hill Laboratories Page3 of 4 l




Samples

Environmental Sclids Sample Preparation* | Air dried at 35°C and sieved, <2mm fraction. - 23,77,93

Heavy metal screen level Dried sample, <Zmm {raction. Nilric/Hydrochlaric acid - 23,77,93
As,Cd,Cr,Cu Ni,PbZn" digestion, ICP-MS, screen level.

BTEX in Soil by Headspace GC-MS* Solvent extraction, Headspace GC-MS analysis - 1-8, 23-25,

39-40,
53-82, 77,
80, 84,
93-100
Total Petroleumn Hydrocarbons in Soil* Sonication extraction, Silica cleanup, GC-FID analysis . 1-8, 23-25,

3940,
53-62, 77,
80, 84,
93.100
Dry Matter (Org) Dried at 103°C (removes 3-5% more water than air dry), 0.10 g/100g as rcvd 1-8, 23-25,
gravimetry. 3940,
53-62, 77,
80, 84,
93-100
Total Recoverable digestion Nitric / hydrochloric acid digestion, US EPA 200.2 - 23,77, 93

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of

the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Graham Corban MSc Tech (Hons)
Client Services Manager - Environmental Division

Lab No: 631051 v 1 Hill Laboratories Page 4 of 4
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SEA HORSE INVESTMENTS LTD.

102 PAKURANGA ROAD, MANUKAU CITY

ENVIRONMENTAL SITE ASSESSMENT (STAGES 1 & 2)

. TABLE OF CONTENTS

SUMMARY CONTAMINATED SITES REPORT CHECKLIST

EXECUTIVE SUMMARY
1.0 INTRODUCTION _
20 RATIONALE, OBJECTIVES AND SCOPE OF WORK
3.0 SITE DETAILS
3.1  Aerial Photographs
3.2  Location and Zoning
3.3  Topography, Geology, Groundwater and Soils
3.4  Proposed Development
40 INVESTIGATION METHODOLOGY
5.0 DESKTOP STUDY AND WALKOVER SURVEY RESULTS
51 Introduction
5.2  Site Identification and Ownership
5.3 Interviews
54  MCC Records
5.5 ARC Records
5.6  Aerial Photographs
5.7 Previous Environmental Site Assessments
5.8  Site Walkover (20 April 2009)
6.0 LABORATORY RESULT ANALYSIS
6.1  Rationale
6.2  Evaluation Basis
6.3  Methodology
6.4  Results Summary
6.5  Discussion
7.0 CONCLUSIONS AND RECOMMENDATIONS
8.0 LIMITATIONS

.i 31 series\31863 Scahorse 102 Pakuranga Rd\31863 ESA Report 090724trb.doc

[y

P —
_ OOl la W W= -

[y
(=

pmt b ek ek
EENRVL I S I

-
~J] &



FIGURES AND DRAWINGS

31863/1 Site Location, Site Features and Sampling Results Plan
3186372 1959 & 1978 Aerials
31863/3 1980 & 1987 Aecrial
31863/4 1996 & 2001 Aerial
31863/5 2006 Aerial
- 002021/06/08 Demolition Plan (Mobil 1989)
APPENDICES
A Certificates of Title
B Site Walkover Photos
C Laboratory Results
D Laboratory Transcripts
E QA/QC
F Borelogs

1731 series\31863 Seahorse 102 Pakuranga RA\31863 ESA Report 090724rb.doc



SEA HORSE INVESTMENTS LTD.

102 PAKURANGA ROAD, MANUKAU CITY
ENVIRONMENTAL SITE ASSESSMENT (STAGES 1 & 2)

SUMMARY CONTAMINATED SITES REPORT CHECKLIST

Report sections and information to be | PSI SIR RAP |SVR | MMP | Notes
presented

Executive summary RM. |REM |RO RO (RO
Scope of work RM |RM |RO |RO [RO
Site identification R#¥.|RE [RO |RO |RO
Site history RH SM |sSO SO sO
Site condition and surrounding environment | R SM SO SO SO
Geology and hydrology A RM (SO SO SO
Sampling and analysis plan and sampling | A RM |X RO (RO
methodology z

Field quality assurance and quality control | N® |RHE |X RO SO
(QA/QC) _

Laboratory QA/QC N®E |RE [X RO |X
QA/QC data evaluation N[O RO |X RO (X 3
Basis for guideline values R¥ |REM |RO |[RO |RO
Results A RM |RO RO |SO
Site Characterisation RM |R¥ |RO |RO |RO
Remedial actions X X RO sa SO
Validation X |X X RO [SO
Site management plan X X RO SO SO
Ongoing monitoring X |x X NO |RO
Conclusions and recommendations RM |RM |RO RO RO
KEY:

1. PSI = preliminary site inspection report

SIR = detailed site investigation report
RAP = site remedial action plan
SVR = site validation report
MMP = ongeing monitoring and management plan
2. R = corresponding details required
A =readily available information should be included;
S = summary of this section’s details is adequate if detailed information has been included in an
avatlable referenced report;
N = include only if no further site investigation is to be undertaken;
X = not applicable and may be omitted. ‘
3. Not included here due to small scale of this investigation.
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SEA HORSE INVESTMENTS LTD.

102 PAKURANGA ROAD, MANUKAU CITY
ENVIRONMENTAL SITE ASSESSMENT (STAGES 1 & 2)

EXECUTIVE SUMMARY

In response to instructions from James Chan of Bayleys Real Estate Ltd, on behalf of
Sea Horse Investments Ltd, Fraser Thomas undertook an environmental site
assessment (Stage 1 & 2) for 102 Pakuranga Rd (Lot 1 DP149241, Lots 51 & 52
DP69912), Manukau City. The proposed redevelopment of the site is unknown at this
stage but is likely to be in keeping with the current Business 1 zoning. The site has
been used primarily as a service station with underground storage tanks (USTs) since
the early 1960s. Prior to that the site was farmland and did not contain any buildings
or structures.

The original service station and mechanics workshop were located on the southeast
part of the subject site with the remainder of the land in pasture. The site was
refurbished in 1989 by Mobil Oil NZ (Mobil), with works including demolition and
removal of existing buildings, USTs and fuel pumps. It is our understanding that a tank
removal report was not prepared for these activities and a site investigation with soil
sampling was not conducted (pre Resource Management Act). This was confirmed by
Mobil. |

In 2008 the site was decommissioned by Mobil and a report titled Mobil Pakuranga,
102 Pakuranga Road, Manukau City, Auckiand — Tank Removal TR07/774 Site No
002021 was prepared by Pattle Delamore Partners (PDP). This report was based on an
extensive investigation of the site which included soil sampling and test pitting at
various locations across the site corresponding to historic and recent USTs, pipe work,
fuel dispensing pumps and drainage sumps. Some hydrocarbon contaminated soil (143
tonne) was removed from test pits 11 and 14 to Hampton Downs landfill. The PDP
report concluded that all issues relating to use of the site as a petrol service station had
been addressed and no contamination issues remained due to this land use. This
conclusion was verified by Auckland Regional Council (ARC) and a Certificate of
Compliance (CoC) was issued under Rule 5.5.42 of the Proposed Auckland Regional
Plan: Air, Land & Water (PARP:ALW ZQOS).

Our investigation into the site history highlighted the fact that no test pit investigation
or soil sampling had occurred in the location of the two large historic USTs shown in
the 1989 Mobil Demolition Plan (dwg no 002021/06/08). In addition, in order to
obtain a CoC from ARC under Rule 5.5.41 of the PARP:ALW (2008) further soil and
groundwater sampling was required to determine heavy metal, total petroleum
hydrocarbon (TPHs) and benzene, toluene, ethylbenzene and xylene (BTEX)
concentrations and to check for the presence of separate phase hydrocarbons.

Test pit and soil sampling results from across the site confirm that while there is some
evidence of the presence of hydrocarbons to the south and east of the concrete
forecourt, this is minor and Tier 1 guidelines as detailed under Rule 5.5.41 of the
PARP:ALW (2008) are met for all soil samples. Likewise heavy metal concentrations
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meet permitted activity criteria listed in Schedule 10 of the PARP:ALW (2008).
Groundwater sampling indicates that contamination of groundwater at the site is not
occurring. These groundwater sampling results confirm that the environmental effects
of the hydrocarbons noted in excavations to the south and east of the forecourt are less
than minor and have not impacted on groundwater.

In conclusion, based on the evidence presented in the PDP tank removal report and
this report, the subject site is deemed to meet permitted activity criteria as detailed in
the PARP:ALW (2008). Hence we request that a CoC based on Rule 5.5.41 of the
PARP:ALW (2008) be issued.

Copyright of this report is held by Fraser Thomas Ltd. The professional opinion
expressed herein has been prepared solely for, and is furnished to Auckland Regional
Council, Manukau City Council and our client, Sea Horse Investments Ltd, on the
express condition that it will only be used for the works and the purpose for which it is
intended.

No liability is accepted by this firm or by any principal, or director, or any servant or
agent of this firm, in respect of its use by any other person, and any other person who
relies upon any matter contained in this report does so entirely at its own risk. This
disclaimer shall apply notwithstanding that this report may be made available to any
person by any person in connection with any application for permission or approval, or
pursuant to any requirement of law.
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SEA HORSE INVESTMENTS LTD

102 PAKURANGA ROAD, MANUKAU CITY
ENVIRONMENTAL SITE ASSESSMENT (STAGES 1 & 2)

INTRODUCTION

In response to instructions from James Chan of Bayleys Real Estate Ltd, on behalf of
Seahorse Investments Ltd, Fraser Thomas undertook an environmental site assessment
(Stage 1 & 2) for 102 Pakuranga Rd (Lots 51 and 52 DP69912 and Lot 1 DP149241),
Manukau City.

The scope of the assessment and investigation was limited to an environmental site
assessment related to any actual or potential site contamination issues as a result of
previous uses of the site. Hence, environmental issues with respect to noise, trees,
stormwater and planning aspects are not covered by this investigation.

The format of this report is as follows:

Rationale, objectives and scope of work.

Site details.

Investigation methodology. .

Desktop study, site walkover results and intrusive investigation results and
discussion. |

Conclusions and recommendations.

Site_ plans, drawings, certificates of title, relevant documentation, representative
photographs, borelogs and laboratory results in appendix form.

RATIONALE, OBJECTIVES AND SCOPE OF WORK

The main rationale and objectives for this investigation are:

e To assess the nature and extent of any soil and groundwater contamination present
at the site due to historical land use.

» To demonstrate to Council that the site is suitable or can be rehabilitated to be
suitable for future development.

¢ To support an application for a Certificate of Compliance (CoC) for the site based
on Rule 5.5.41 of the PARP:ALW (2008).

The scope of the environmental site assessment is limited to addressing the above

issues.

SITE DETAILS
AERIAL PHOTOGRAPHS

Aerial photographs from 1959, 1978, 1980, 1987, 1996, 2001 and 2007/8 are included
in drawings 31863/2 to 31863/5. The aerials from 1978, 1980, 1987 and 1996 were
obtained from MCC archives, the aerials from 1959 and 2001 were obtained from the
ARC GIS website while the 2007/8 aerial was obtained from the Manukau City

JA31 series\31863 Seahorse 102 Pakuranga Rd\31863 ESA Report 090724trb.doc




3.2

3.3

2

Council (MCC) Geographic Information System (GIS) website. Descriptions of the
aerials are given in section 5.6.

LOCATION AND ZONING

The general and specific location of the site is shown in drawing 31863/1. This site
(Lots 51 and 52, DP69912 and Lot 1 DP149241) covers an area of 4,242m?. The site is
located at 102 Pakuranga Road, on the corner of Pakuranga Road and Kentigern Close.
Bounding the site to the north and east afe residential properties, to the south beyond
Pakuranga Road are commercial retail units including a BP Oil New Zealand (BP)
service station. To the west, beyond Kentigern Close are residential properties. The
property is zoned “Business Zone 1” under the MCC Operative District Plan (2002).

TOPOGRAPHY, GEOLOGY, GROUNDWATER AND SOILS

The topography at 102 Pakuranga Road i$ generally flat and gently slopes down to the

north-west. The New Zealand Geological Map (scale 1:50,000, Auckland, Sheet R11)

indicates that the site is underlain by pumiceous deposits of the Tauranga Group

(Rhyolite Pumice) which are described as ‘light grey, massive to finely laminated,

mud to sand sized pumice’. This is in agreement with a geotechnical investigation of

the site undertaken by Pattle Delamore Partners Ltd (PDP) during the removal of the
underground storage tanks (USTs) at the site. More detail can be found in the PDP
report titled Mobil Pakuranga, 102 Pakuranga Road, Manukau City, Auckland — Tank

Removal TR0O7/774 Site No 002021 and dated 8 August 2008. The results of the PDP

soil investigation and relevant hydrogeology information are summarised as follows:

¢ The natural geology observed in the walls of the main tank pit consisted of light
grey mottled orange silty clay to 3.5m below ground level (bgl) with orangey grey
sandy clay to a depth of 4.3m bgl and dark brown clays below.

e The test pit log details indicate that the site is underlain by sandy gravel fill layer
with depth varying from 0.2 to 2.0m thick below the asphalt layer. Typical fill
depths are in the 0.8 to 1.2m range. Material comprising moderately plastic clay
was generally encountered below 1.1m.

e Subsocil colouring exhibited grey and orange mottling commencing at depths
varying from 0.4 to 3.4m, indicating the seasonally high groundwater level may be
as high as 0.4m to 3.4m deep.

¢ Groundwater seepage from a perched water table was noted in several test pits to
the south of the forecourt.

» The results of the test pit investigation at the site generally confirm the stratigraphy
as indicated on the geological map.

The Tamaki River Estuary is located 'approximately 70m north-west of the site.
Groundwater flow is anticipated to flow in a generally north-westerly direction
towards the Tamaki River Estuary.

The installation of the groundwater sampling boreholes included logging of the soils
by a Fraser Thomas geotechnical engineer. Borelogs are included in Appendix F. The
site is underlain by clayey silt and silty clay alluvial sediments, with paved areas of the
site containing approximately 0.7m of granular fill. Test pitting across the site for soil
sampling confirmed that granular fill ranged from 0.4 to 1.0m deep across paved areas
of the site. Granular fill in the location of historic USTs extended to approximately 4m
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below ground level in some cases. Groundwater is present at 1.7m, 1.8m and 1.3m in
BH1, BH2 and BH3 respectively.

The assumed direction of groundwater travel is to the northwest towards the Tamaki
River Estuary approximately 100m away. This is supported by ground surface and
groundwater levels at the three boreholes based on LIDAR contour information
(ALGGi website), field observations and groundwater depth measurements.
Groundwater RLs in BH1, BH2 and BH3 are approximately 8.3m, 8.2m and 7.7m
respectively. Hence BHI1 is the upgradient borehole, with BH2 and BH3 both
downgradient. _

PROPOSED DEVELOPMENT

The proposed development of the site is currently unknown. It is likely to continue to
be used for commercial purposes (i.e. continued commercial/industrial land use) in
accordance with the current Business 1 zoning.

INVESTIGATION METHODOLOGY

The methodology used for this site assessment is summarised below:

1. Desktop study involving review of éxisting historical information for the site,
historical photographs, aerial maps, certificates of title, Council’s property files,
Auckland Regional Council (ARC) files and interviews with persons familiar with
the site such as previous and current owners and tenants. Relevant certificates of
title are set out in Appendix A.

2. Preliminary site investigation: site walkover, visual appraisal of the property and
the general vicinity in order to identify any disturbed and potentially contaminated
areas. Areas requiring particular attention include places such as any former
underground storage tank and pipe work locations. Relevant photographs are set
out in Appendix B.

3. Preparation of a soil and groundwater sampling investigation plan, based on the
desktop study and site walkover results (see Drawing 31863/1 and Section 6.1).
The sampling investigation is described in more detail in section 6.3.

4. The soil samples were collected using various soil sampling equipment, including
stainless steel trowels, foot soil corers (diameter = 2.5cm, length = 150mm) and
borehole augers. Grid soil samples ($1-S12) and fill samples (Fill1-Fill12) were
screened using a photo-ionisation detector (PID) monitor where sample jars
containing the soil were covered with aluminium foil which was pierced with the
PID probe to sample the headspace within the sample jar. PID readings were taken
approximately 2 hours after sampling. Sampling equipment was cleaned at the
beginning and end of sampling. Disposable gloves were worn by field staff.

5. Groundwater samples were collected using a Waterra foot valve and Teflon tubing
after purging the groundwater sampling piezometers (3 well volumes).
Piezometers were installed with the slotted section extending approximately 0.5m
above and 1.0m below the groundwater level to allow detection of any separate
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phase hydrocarbons floating on top of the groundwater. Sampling equipment was
cleaned at the beginning and end of sampling. Disposable gloves were worn by
field staff.

6. All samples were placed in individual containers provided by Hill Laboratories
and then stored and transported in chilly bins with freezer pads to keep them cool,
as per standard chain of custody procedures. Laboratory testing was undertaken by
Hill Laboratories Ltd, an IANZ accredited laboratory, using their routine
commercial methods. The soil and fill samples were tested for heavy metals
(HMs), with some only tested for lead. Total petroleum hydrocarbon (TPHs) and
benzene, toluene, ethylbenzene and xylene (BTEX) analysis was only conducted
where visual or olfactory evidence and/or PID readings indicated that
hydrocarbons may have been present. All analyses were to screening level.
Groundwater samples were analysed for dissolved HMs, TPHs and BTEX to trace
level. The full laboratory results are set out in Appendix C. Original laboratory
transcripts are included in Appendix D. All results are presented on a dry weight
basis.

7. Laboratory results were assessed for acceptability based on accepted standards and
guidelines, including:

e “Contaminated Land Management Guidelines”, No 1 (Reporting on
Contaminated Sites in New Zealand, November 2003), No 2 (Hierarchy and
Application in New Zealand of Environmental Guideline Values, November
2003) and No 5 (Site Investigation and Analysis of Soils, February 2004),
Ministry for the Environment (MfE).

* “Proposed Auckland Regional Plan: Air, Land and Water”, Auckland Regional
Council (May 2008). '

¢ “Guidelines for Assessing and Managing Petroleum Hydrocarbon
Contaminated Sites in New Zealand”, MfE, (June 1999), herein referred to as
the MfE hydrocarbon guideline document.

e ‘“Background Concentrations of Inorganic Elements in Soils from the
Auckland Region”, ARC, TP153 (2001).

* Australian and New Zealand Guidelines for Fresh and Marine Water Quality,
(2001).

The focus of the soil investigation was on compliance of the HMs, TPHs and

BTEX with permitted activity criteria detailed in the PARP:ALW (2008).

8. Preparation of an environmental site assessment report, including the results of the
desktop study, site walkover survey, intrusive investigation and laboratory testing,
analysis and discussion of results, and conclusions and recommendations.

9. Provision of site plans, drawings, certificates of title, relevant documentation,
representative photographs, borelogs and laboratory results as appendices to this
report.

10. Fraser Thomas Health and Safety Management Plan procedures were followed
throughout the duration of the investigation.
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5.0 DESKTOPSTUDY AND WALKOVER SURVEY RESULTS
5.1 INTRODUCTION

The results of the desktop study and site walkover survey are summarised in this
section and illustrated in drawing 31863/1. Associated photos are shown in Appendix
B.

Throughout the site walkover survey, a visual assessment was used to classify any
foreign materials as particular contaminants, without any formal identification.
Hence, reference to a specific contaminant in the survey results should essentially be
read as "suspected contaminant”, unless stated otherwise.

5.2  SITE IDENTIFICATION AND OWNERSHIP

The site details and ownership history are summarised below.
Table 2: Site Details and Ownership History

Registered Owners Seahorse Investments Lid

Street Address 102 Pakuranga Road, Pakuranga

Legal Description Lot 51 and 52 DP69912, Lot 1 DP199241
Title NA25D/184, NA25D/185, NA8SD/782

Area (ha) 1363, 985 and 2278 square metres more or less
Zoning Business 1 Zone -

Ownership History

CTs From Registered Owner

4547255 Mar 1927 | Frances Mary Simcox & the Public Trustee

May 1927 | Transfer to Edwin James Berry of Panmure farmer

456/128 | May 1927 | Edwin James Berry of Panmure farmer

Sep 1929 | Transfer to John Arthur Cunliffe, labourer

Apr 1939 | Transfer to Garnet Lidball Herd of Howick, retired draper

Aug 1940 | Transfer to Harold Sydney Edwards, farmer

Feb 1945 | Transfer to Leslie Roy Davis, mechanic

Apr 1951 | Transfer to Dudley Kingston Dowling, teacher

Feb 1963 | Transfer of Lot 1 plan 51368 to Pakuranga Motors Limited

Sep 1963 | C46205 Cancelled as to Lots 1,2, 3 and 4 plan 52174 and new
CT issued 214/1499

Dec 1963 | Transfer of the residue to Cosy Homes Limited

1A/1329 | Feb 1963 | Pakuranga Motors Limited (area 1394m®)

Mar 1965 | Transfer to Pakuranga Holdings Ltd.

Oct 1969 | Transfer to Jolce Holdings Litd.

Oct 1987 | Transfer to Kilroy Investments Ltd.

Aug 1990 | Transfer to Breadeaze Corporation Ltd.

Jul 1993 | C.501688.2 O.N.C.T

Cancelled as to Part Lot 1 Plan 149241 and new CT issued
88D/782 ‘

3A/231 Dec 1963 | Cosy Homes Ltd {(area 4.5117Ha)

May 1969 | Transfer to Leon Robert Idoine of Auckland, Company Director
and Mary Alice Idoine his wife

25D/186 | Nov 1973 | Leon Robert Idoine of Auckland, Company Director and Mary
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Alice Idoine his wife

Jan 1981 | Transfer to L.R. Idoine Limited

Aug 1983 | Transfer to Machron Nominees

Jan 1986 | Transfer to Pakuranga Motels Ltd.
Mar 1990 | Transfer to Kilroy Investments Ltd.
Aug 1990 | Transfer to Breadeaze Corporation Ltd

Jul 1993 [ C.501688.2 O.N.C.T Cancelled as to Part Lot 1 plan 149241 and
new CT issued: §8D/782
25D/184 | Nov 1973 | Sea Horse Investment Ltd. (area 1363m°)

25D/185 | Nov 1973 | Sea Horse Investment Ltd (area 601m®)

88D/782 Jul 1993 | Sea Horse Investment Ltd (area 2278m")

The title certificates for 102 Pakuranga Road indicate that the land constituting the site
(Lot 51 and 52 DP69912, Lot 1 DP199241) was originally on a single title from 1927-
1963 that was first owned by Frances Mary Simcox and the Public Trustee. The other
main owners prior to 1963 consist of farmers, labourer, retired draper, mechanic and
teacher. Part of the subject site was sold to Pakuranga Motors Ltd and the rest to Cosy
Homes Ltd in 1963. Between 1963 and 2008 the properties each had several owners,
typically owned by commercial/industrial companies. From this information it is
inferred that these sites were used for commercial/industrial purposes (including the
use as a garage and petrol service station from 1963 onwards through to 2008) from as
early as 1963 until 2008. Sea Horse Investment Ltd acquired ownership of Lot 51 and
52 DP69912 in 1973 and Lot 1 DP149241 in 1993. The main land use for these
properties throughout their history appears to be for farming between 1927 and 1963
and more recently for commercial/industrial purposes from 1963 onwards.

INTERVIEWS
Mobil Oil NZ Ltd (service station operator 1989-2008)

Ms Catherine Harris (021 815 682) of Mobil Qil NZ Ltd was interviewed about the
history of the site. Ms Harris confirmed that Mobil renovated and operated the site
from 1989 onwards. Ms Harris does not know who owned or operated the garage and
service station on the site prior to 1989, The renovation of the site that occurred in
1989 at the start of Mobil’s tenure involved the removal of the old USTs which were
located in the forecourt area. Being pre-1991 (Resource Management Act), Ms Harris
did not know of any tank removal reports. or soil sampling being done during removal
of the old USTs. Ms Harris confirmed that Mobil has two Pattle Delamore reports on
the site, namely a phase 1 report on the site history, and the 2008 tank removal report.
Ms Harris indicated that the information contained in the phase 1 report is based on
council records, aerial photographs and other readily available information. Ms Harris
confirmed that this phase 1 report is confidential and will not be released by Mobil.

Leon Robert Idoine (former owner; (09} 521-1995)

Mr Leon Robert Idoine owned a 4 acre lot and an 11 acre lot in the vicinity of, and
including part of, the subject site. The lots extended from the foreshore to the main
road which was called the Ellerslie-Howick Road in the 1960s and abutted the
Pakuranga Motors site where the old service station was located (part of the subject
site). Mr Idoine confirmed that the service station was present in the 1960s when he
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purchased the adjacent land. He thought it unlikely that the service station had a full
mechanical workshop but may have had a small workshop typical of that period which
would have fixed punctures and changed batteries. The service station would have
contained USTs for fuel.

The land owned by Mr Idoine was bare farmland used for grazing cattle prior to being
subdivided, primarily for residential lots. There were no buildings on the land at the
time of purchase by Mr Idoine and he thought it unlikely that there would have been
any sheep dips or similar contamination hotspots. Mr Idoine did not know what was
on the service station site prior to that being built. The only filling that would have
occurred would have been ‘cut and fill’ from roads during development of the
subdivision in the 1970s. Most of the topsoxl from roads was placed on residential lots
according to Mr Idoine.

Other Owners

Considerable efforts on behalf of the client to contact previous owners and others with
knowledge of the site were unsuccessful. Hence there are gaps in the historical usage
profile of the subject site. :

MCC RECORDS

MCC records on the 102 Pakuranga Road property file do not contain any information
regarding actual or suspected contamination issues. The following building consent
information related to commercial buildings, plumbing, drainage and sign works was
on file:

1962: Garage & service station 2100sqft
1982: Canopy

1989: New service station & workshop 80m’
1991: New Carwash Facility 55m’

1992: Relocate existing Mobil sign

Drainage plans from 1963 when the site was operated by Pakuranga Motors Ltd
indicate that there were three 20ft long scoria irrigation trenches onsite. One of these
was for wastewater and was connected to a septic tank.

Drainage plans from 1971 indicate that a new addition to the existing building was
constructed at this time. Stormwater (SW) and wastewater (WW) were connected to
reticulated systems with SW discharging to an existing SW line to the north and WW
discharging to a sanitary sewer manhole to the southeast. A building plan from 1971
indicates that a warrant of fitness testing facility and a workshop, both with vehicle
servicing pits, were located onsite.

A drawing from 1975 indicates the location of fuel pumps and confirms that a lube bay
and workshop were present inside the buildings on site.

Renovation of the site in 1989 is detailed in various Mobil plans and shows the
location of USTs, fuel dispensing pumps . and sales room. A workshop and offices
building along the northem boundary of the site shown on early plans are deleted on
construction plans. Hence it is assumed that this building was not constructed. The
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petroleum services plan shows the location of USTs, dispenser pumps and associated
pipework. SW and WW services are shown on the drainage plan and indicate that both
SW and WW discharge to the north through separate piped systems. SW from the
forecourt area is shown as draining to an ¢il interceptor on the western boundary of the
site prior to release to the main SW line. A demolition plan from 1989 shows the
location of the old USTs, dispenser pumps and building. Notes on this drawing
confirm that all tanks, pumps, dispensers and pipework were to be removed and holes
backfilled in an appropriate manner. Concrete slabs and buildings were to be
demolished and services were to be disconnected and abandoned, and removed if
practical.

The proposed car wash construction plan from 1992 shows an existing oil interceptor
located in the northwest corner of the site and a storage area in the northeast corner.
The new car wash is located slightly north of the centre of the site and immediately
east of the existing USTs. Notes indicate‘that the USTs were to remain, but that the
concrete slab over the USTs was to be replaced. The 1992 petroleum services plan
indicates that new pipework was to be installed in the vicinity of the USTs to reflect
the change in product in some USTs (conversion from regular to diesel and super to
regular). The 1992 car wash drainage plan shows a Type E oil interceptor to the south
of the car wash connecting to an existing sanitary sewer line.

A copy of the Mobil Demolition Plan from 1989 is attached in the Figures & Drawing
section. ’ |

ARC RECORDS

An ARC contaminated site inquiry returned references to two files (6-03-0143 and
6-03-1288) relating to a major petrol spill in May 1996. ARC was contacted regarding
viewing of the files and it was confirmed that a contaminated site report was also
present for this site. The majority of the information was not publically available
however due to confidentiality issues. ARC confirmed that a Local Government
Official Information Act (LGOIMA) request would be required to access this
information which may or may not be released. Hence these ARC files were not
viewed. : !

The consents database for contaminated site, landfill, air, borehole or industrial waste
found within approximately 200m of the site was searched. No consents were
identified. :

A search of the ARC borehole database by PDP in November 2007 identified 7
groundwater bores within lkm radius of the site. Six of the bores are listed as
proposed groundwater monitoring/testing wells, The remaining bore, located
approximately 550m east of the site is used for irrigation purposes and is reported as
being 265m in depth with a casing to approximately 157m bgl and was used for
irrigation purposes. All seven borehole consents have expired.
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5.6 AERIAL PHOTOGRAPHS

1959 (Drawing No: 31863/2, Black and white)

o]

o]

o

The site and the surrounding area appear to be in pasture. The site does not
contain any buildings.

Pakuranga Road has been formed but does not appear to be as wide as it is
now. Kentigern Close has not been formed.

There are buildings on the other side of Pakuranga Road, opposite the subject
site.

1978 (Drawing No: 31863/2, Black and white)

o

o]

o

There appear to be three connected buildings onsite surrounded by a hardstand
yard area. Several vehicles, tanks or containers are present, mainly to the east
of the buildings. The northern and western part of the site is not developed and
appears to be grassed.

Kentigern Close and connecting reads have been formed and Pakuranga Road
is now significantly wider with 2 or 3 lanes in each direction.

The site to the east has been developed with several buildings present. The site
immediately north appears to have a residential type building at the front and a
larger ‘U’ shaped building behind.:

1980 (Drawing No: 31863/3, Black and white)

o]
o

o]

The site appears to be unchanged from the 1978 aerial descrlbed above.

The Pakuranga Mall opposite the site across Pakuranga Road appears to be
fully developed with large buildings and extensive parking areas.

The other surrounding sites to the east and north are as described for the 1978
aerial above.

1987 (Drawing No: 31863/3, Color)

o

The site appears to be relatively unchanged from the 1978 and 1980 aerials
with the three main buildings and hardstand area still present on the eastern
side of the site and the northern and western parts still in grass.

The surrounding area to the east and north appears to be residential with
numerous additional houses erected between 1980 and 1987.

The lot to the north is still in grass and the lot opposite across Kentigern Close
could be a motel based on the size and shape of the building.

1996 (Drawing No: 31863/4, Color)

O

o

o

The site has changed significantly since 1987 with the three old buildings
either demolished or changed. There is now a long building located on the
southern part of the site parallel to Pakuranga Road. This is likely to be the
covered forecourt area. A small square building is attached to the long building
on the northern side. One or two additional buildings are present on the
northern part of the site (possibly a car wash).

The site is now fully developed and entirely impervious except for some
narrow landscaped strips around the boundary.

Surrounding properties are as per the 1987 aerial described above.
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2001 (Drawing No: 31863/4, Color)
o The site is generally as per the 1996 aerial.
o The location of the USTs is marked by the concrete pad and filling point
covers visible in the northwest part of the site.
o0 There appears to be a small shed, or a parked vehicle, in the northeast corner of
the site. ‘
o On the western boundary is what appears to be a truck and trailer unit.

2007/8 (Drawing No: 31863/5, Color)

o The site is generally as per the 2001 aerial.

o The location of the USTs is marked by the concrete pad and filling point
covers visible in the northwest part of the site.

o A truck is parked near the northwest corner of the site along the western
boundary. |

o0 There is a small shed in the northeast corner of the site along with some other
items (drum/container).

5.7 PREVIOUS ENVIRONMENTAL SITE ASSESSMENTS
Pattle Delamore Partners Ltd Tank Removal Report 2008

The existing PDP tank removal report titled Mobil Pakuranga, 102 Pakuranga Road,
Manukau City, Auckland — Tank Removal TRQ7/774, Site No. 002021 has been
reviewed by ARC and a CoC under rule 5.5.42 of the PARP:ALW (May 2008) issued
(No. 52100).

In our opinion, the above report comprehensively covers most of the issues on site
relating to petroleum storage and dispensing. The main tank pit, fuel pipe work,
sumps, historic workshop and most of the historic USTs have been investigated. There
is however one significant omission that should have been covered, namely the lack of
investigation in the area of the two large historic USTs shown in the Mobil Demolition
Plan from 1989 (dwg no. 002021/06/08). This drawing was on the MCC property file
so should have been readily accessible to PDP at the time of their investigation.

The PDP report did not cover any of the site history, the only heavy metal analysis was
for samples taken in the location of the old automotive garage workshop, and no
groundwater sampling was undertaken.

Stage 1 Desktop Report
Mobil Oil NZ Ltd has a ‘phase 1 desktop report on the history of the site also written
by PDP. According to Catherine Harris of Mobil this report is confidential and will not

be released. It is however on file at ARC and is available for viewing and
consideration by ARC officers only.
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SITE WALKOVER (20 APRIL 2009)

The main site walkover was undertakeén at 102 Pakuranga Road by Dr Tristan
Bellingham (Environmental Engineer, Fraser Thomas Ltd) on 20 April 2009 in
changeable weather. Site features are shown in drawing 31863/1 and summarised
below.

The site was accessed from Pakuranga Road and is presently fully fenced with either
permanent or temporary fencing. The main forecourt, canopy and retail shop are still
present. The shop is however boarded up and all the fuel pumps have been removed
from the forecourt area. The footprint of the former car wash is identifiable as a large
rectangle break in the pavement. Similarly the location of test pits and the main tank
pit are identifiable, as are the areas where fuel pipe work has been removed. The
location of the large historic USTs not investigated by PDP is to the northeast of the
existing forecourt.

The majority of the site is impervious asphalt pavement. There are narrow strips of
garden areas around the perimeter of the site. The majority of the site is flat but there is
a reasonable grade down to the low point in the northwest corner of the site. There is
an oil and grit interceptor (OGI) in the noithwest corner of the site.

LABORATORY RESULT ANALYSIS
6.1 RATIONALE

The following inv'estigation and sampling was undertaken to provide the additional
information needed for issue of a Certificate of Compliance for the site.

A test pit was excavated and four soil samples were taken in the location of historic
USTs that were not investigated by PDP in their 2008 tank removal report. The Mobil
Demolition Plan (dwg no. 002021/06/08), stamped and signed by MCC in late 1989,
shows the former location of these large historic USTs.

Twelve soil samples were taken from native soils below the hardfill from across the
site based on a 19.4m grid according to MfE guidelines for a 4,500m’ site. These
samples were tested for heavy metals.

Twelve samples of fill material were taken from the locations of historic USTs and
other areas of fill. These samples were analysed for heavy metals.

Eleven soil samples were taken from native silt/clay soils below the fill material at the
locations of historic USTs. These samples were analysed for lead.

Soil and fill samples were also analysed for TPHs and BTEX where visual and
olfactory evidence, and/or PID readings, indicated the possible presence of
hydrocarbons.

Two soil samples were taken from either side of the OGI in the northwest corner of the
site. These samples were analysed for heavy metals and TPHs due to possible
contamination of surrounding soil from leaks from the OGI.
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Three groundwater samples were taken from around the perimeter of the site from
sampling piezometers installed for that purpose. Piezometer installation for hand auger
boreholes BH1 and BH3 was generally in accordance with Figures 3.2 and 3.3 of the
MI{E hydrocarbon contamination guideline document (1999). These piezometers were
capped and sealed with bentonite to prévent surface water entering the well. The
slotted screen section extended at least 0.5m above and 1.0m below the groundwater
level. Machine borehole BH2 was drilled to a depth of 10m. The slotted section of this
piezometer was installed between 7 and 10m bgl. All three piezometers were purged
of three well volumes prior to groundwater sampling, and all three piezometers were
checked for separate phase hydrocarbons.

The sampling programme detailed above was discussed with ARC who indicated that
it was comprehensive and adequately addressed the outstanding issues not covered by
the PDP report. Subject to the sample results, it is expected that this investigation
should be sufficient for ARC to issue a CoC for the site based on Rule 5.5.41 of the
PARP:ALW (2008).

6.2 EVALUATION BASIS

Results were evaluated against Rules 5.5.41 and 5.5.42 of the PARP;ALW (2008) to
determine whether the site meets permitted activity criteria. In particular, Rule 5.5.41
of the states that hydrocarbon contaminant concentrations shall not exceed the Tier 1
soil acceptance for the current/proposed land use as specified in the Guidelines for
Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New
Zealand, MfE 1999. Rule 5.5.42 contains further conditions relating specifically to
sites used for petroleun USTs. Condition c) of this rule states that discharges of
contaminants to land or water shall not contain separate phase hydrocarbons, Permitted
activity criteria for common contaminants are listed in Schedule 10 of the PARP:ALW
(2008) and background concentrations ' were used to evaluate some heavy metal
results in soil samples.

ANZECC? trigger values for freshwater for the protection of 80% of species as
detailed in PARP:ALW (2008) were used to evaluate groundwater sampling results.

The laboratory results from the soils sampled are compared against guidelines for
residential sites, as the most stringent criteria. The site is however zoned Business 1
and it is assumed that this land use will continue following any future development of
the site. :

6.3 METHODOLOGY

The site at 102 Pakuranga Road has beeh the subject of a tank removal report and
associated investigation and remediation activities undertaken by PDP on behalf of
Mobil as detailed in Section 5.7 above. The shortcomings of the PDP report are
discussed above and this investigation was designed to complement the PDP report by

! Background Concentrations of Inorganic Elements in Soils from the Auckland Region, ARC, Technical
Publication 153, Oct 2001. .
? Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2001,
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addressing the main outstanding issues and enable a CoC under Rule 5.5.41 of the
PARP:ALW (2008) to be issued for the site.

Hence grid and targeted test pitting, augering and sampling were carried out across the
site as described in section 6.1. The test pitting and sampling was supervised and/or
undertaken by Dr Tristan Bellingham (Environmental Engineer, Fraser Thomas).
Fraser Thomas geotechnical engineers put down groundwater sampling bores, logged
soils, and installed groundwater sampling: piezometers. Refer to section 4 for further
details regarding sampling methodology.

Soil samples were analysed for HMs or lead. Analysis for TPHs and BTEX was
undertaken where visual or olfactory evidence, or PID readings, indicated the possible

presence of hydrocarbons. Groundwater samples were analysed for HMs, TPHs and
BTEX.

64 RESULTS SUMMARY

A summary of the laboratory results and sample locations are provided in drawing
31863/1, together with relevant PARP:ALW (2008) and Tier 1 guideline values for
different land uses as detailed in the MfE hydrocarbon guideline document.

Key results are summarized below:
Visual and Olfactory Evidence

«  Field visit on 20" April 2009

o There was a hydrocarbon sheen on the groundwater accumulating in the base
of the test pit excavated at the location of the large historic USTs not
investigated by PDP (sample points SHO1-SH04 and Fill7).

o The hydrocarbon odour was first noticed when the test pit excavation reached
1.5m depth, the depth at which groundwater seepage into the test pit was first
observed.

e Field visit on 9™ July 2009

o Test pits excavated at sample points Fill 3, Fill 4, Fill 5 and Fill 6 along the
southemn side of the concrete forecourt had groundwater seepage at
approximately 1.5m. ‘

o The hydrocarbon odour was relatively strong but the sheen on the water in the
base of the test pits was less obvious than in the test pit excavated on 20™
April.

o No such visual or olfactory hydrocarbon evidence was observed in test pits at
Fill10, Fill11 and Fill12 located between Fill3/Fill4 and Fill5/Fill6.

Soil Sampling

A complete list of sampling results is included in Appendix C. A summary of the
results is included below.

e  Grid Soil Samples S1-S12

J\31 series\31863 Seahorse 102 Pakuranga Rd\31863 ESA Report 090724t|Tb.d0c




14

o Heavy metal results were well within permitted activity criteria listed in
Schedule 10 of the PARP:ALW (2008) and generally at or slightly
above background level.

o PID readings were zero for all samples except for S2 (82ppm) and S8
(240ppm). Hence only S2 and S8 were analysed for TPHs, with both
recording <60mg/kg.

o No visual or olfactory evidence of hydrocarbons was observed in any of
the test pits excavated at sample points S1-S12.

. Lead Soil Samples Pb1-Pb12

o All lead soil samples, taken from silt/clay soils below hardfill at the
locations of historic USTs and pipelines, were around background
levels. '

o No visual or olfactory evidence of hydrocarbons was observed in any of
the test pits excavated at sample points Pb1-Pbl2.

e  Fill Samples Filll-Fill12

o Heavy metal results were generally near background levels and were all
well within permitted activity criteria, except for nickel. Elevated nickel
concentrations up to 240mg/kg were recorded.

o PID readings were taken for samples Fill3 to Fill6 which had visual and
olfactory evidence of hydrocarbon contamination. Results ranged from
25ppm to 880ppm. These samples were analysed for TPHs with Fill3
recording <60mg/kg, Fill6' recording 370mg/kg and Fill4 and Fill5
recording the highest results at 1,100 and 1,200mg/kg respectively.

o No visual or olfactory evidence of hydrocarbons was observed in any of
the test pits excavated at sample points Fill1-Fill2 and Fill7-Fill12.

. Gil and Grit Interceptor Soil Samples OGI1 and OGI2

o Heavy metal concentrations were at or near background level and no
TPHs were detected. .

o No visual or olfactory evidence of hydrocarbons was observed in any of
the test pits excavated at sample points OGI1-OGI2,

. Large historic USTs
o TPH concentration in the two clay samples (SHO1 and SH02) was
<60mg/kg.
Lead concentration in SHO1 and SHO2 composite was 17mg/kg.
TPH concentration in the sand sample (SHO3) was 130mg/kg.
TPH concentration in the hardfill sample (SH04) was 73mg/kg.
Visual and olfactory evidence of hydrocarbons was observed in
groundwater accumulating in the excavation cavity at depths >1.5m.

© 000

Groundwater Sampling

Separate phase hydrocarbons were not detected in any of the groundwater sampling
bores. TPHs were not detected in the groundwater at a detection limit of 0.7mg/L and
BTEX levels were either below detection limits (<1.0ug/L for benzene, toluene and .
ethylbenzene, and <3.0pg/L. for xylene), or only present at very low levels (ug/L
range). Dissolved heavy metal concentrations in all three samples were below
ANZECC guidelines for the protection of 80% of species in freshwater as specified in
the PARP:ALW (2008). The only exception was dissolved copper in the sample from
BH3 which had a copper level of 3.1pg/L. compared to the guideline of 2.5ug/L. A
complete table of groundwater sampling results is included in Appendix C.
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6.5 DISCUSSION

Section 5.7 above summarised the PDP tank removal report completed in 2008. This
report is reasonably comprehensive and addresses the majority of the issues related to
the historic use of the site as a service station. As noted above there are some
omissions from this report and these have been addressed by this investigation. This
report should be seen as being complementary to the PDP report as there has been no
attempt to repeat the work already done by PDP.

The visual and olfactory evidence detailed above indicates that there was a potential
issue with residual hydrocarbon contamination in the vicinity of the concrete forecourt.
Evidence of this was found by PDP during their investigation and some material was
excavated and removed from site. Similar evidence was found during the FTL
investigation in some, but not all, of the test pits excavated to the south and east of the
forecourt.

However, the soil sampling results indicate that concentrations of TPHs are relatively
low, even when PID readings indicate that hydrocarbons may be present. All TPH and
BTEX results are well below Tier 1 guidelines for residential and
commercial/industrial land uses for sandy soils. The highest results were clustered
around the south and east of the concrete forecourt, and there is no evidence of
hydrocarbon contamination across the remainder of the site. Similarly, TPH and
BTEX concentrations in groundwater are also very low and separate phase
hydrocarbons are not present in the groundwater sampling boreholes.

Based on this evidence, we conclude that the hydrocarbon contamination observed in
the vicinity of the forecourt is very minor and relevant permitted activity criteria, as
detailed under Rule 5.5.41, are met.

Heavy metal concentrations across the site are generally at or near background levels
and well within permitted activity criteria. Some fill samples taken from historic UST
locations have elevated nickel concentrations but these are understood to be due to
background levels for hardfill sourced from volcanic areas. Likewise, lead
concentrations in silt/clay soil below fill material in the location of historic USTs, are
well below permitted activity criteria. Heavy metal concentrations in all groundwater
samples were below the ANZECC guideline for the protection of 80% of species in
freshwater, as specified by the PARP:ALW (2008), except for dissolved copper in
BH3. The copper concentration in this sample (3.1ng/L} is only slightly higher that the
freshwater guideline (2.5ug/L). However, given the proximity of the site to the Tamaki
River estuary (approximately 100m to the northwest), and the direct discharge of
groundwater into the estuarine environment, the marine water guideline of 8.0pg/L for
the protection of 80% of species should apply. Hence all guidelines for heavy metals
are met.

Based on this evidence, we conclude that the heavy metal, TPH and BTEX

concentrations across the site meet the relevant permitted activity criteria as detailed
under Rule 5.5.41. :
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The original service station and mechanics workshop were located on the southeast
part of the subject site with the remainder of the land in pasture. The site was
refurbished in 1989 by Mobil Oil NZ (Mobil), with works including demolition and
removal of existing buildings, USTs and fuel pumps. It is our understanding that a tank
removal report was not prepared for these activities and a site investigation with soil
sampling was not conducted (pre Resource Management Act). This was confirmed by
Mobil.

In 2008 the site was decommissioned by Mobil a