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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: 

 Land and carriageway adjacent to 3 Reeves Road (EB2) 

 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 m3 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.  
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1 Introduction 

 Overview of the Eastern Busway Project 

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: 

 5km of two‐lane busway  

 New bridge for buses across Pakuranga Creek  
 Improved active mode infrastructure (walking and cycling) along the length of the busway 
 Three intermediate bus stations 
 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: 

 Panmure Bus and Rail Station and construction of Te Horeta Road (completed) 

 Eastern Busway 1 (EB1) – Panmure to Pakuranga (completed) 

The Eastern Busway project consists of the following packages: 

 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). 

 Eastern Busway 2 (EB2) – Pakuranga Town Centre, including the Reeves Road Flyover (RRF) and 

Pakuranga Bus Station (this Assessment) 

 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) 

 Eastern Busway 3 Commercial (EB3 Commercial) – Gossamer Drive to Guys Reserve, including 

two new bridges, and an offline bus route through Burswood 

 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. 
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Figure 1. Project alignment 

 Project Objectives 

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. 

 Eastern Busway 2 

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. 

 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.  

 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.   

 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.  
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 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. 

 Eastern Busway 3 Residential  

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. 

 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.  

 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.  

 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. 

 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 alignment.  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. 

 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. 

 Assessment Content 

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)1 

 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.   

 Specific Project Elements 

The Erosion and Sediment Control Effects Assessment3 (ESCEA) details areas within the proposed EBA 

packages where excavation during works is required.  

 EB2 Package 

It is understood that the approximate total volume of excavation in the EB2 package is 52,000 m3, which 

comprises of 30,000 m3 of cut and 22,000 m3 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. 

 EB3R Package 

It is understood that the approximate total volume of excavation in the EB3R package is 52,000 m3, 

which comprises of 20,000 m3 of cut and 32,000 m3 of fill.  

Approximately 1150 m3 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 m2 in the 

carriageway and 2,050 m2 in the residential area south of Ti Rakau Drive (an area of approximately 

3,400 m2 in total). Further, approximately 150 m3 of material will be required to be disturbed for 

stormwater service trenches and approximately 100 m3 for 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. 

 Regulatory Requirements 

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. 

 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 



 

Eastern Busway 2/3R | Contaminated Land Effects Assessment  14 
 

(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 HAIL4, 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’.  

 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). 

 Previous Environmental Investigations 

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. 

 Aerial Photographs 

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 Resource5, Auckland 

Council’s GeoMaps online portal6 and Google Earth Pro online services7 in conjunction with Google 

Maps8.   

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

 AC Contamination Enquiry 

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. 

 
5https://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. 

 Previous Environmental Investigations 

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: 

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

2000 

 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 

 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.  

 Data Gap Analysis, Environmental Sampling (AECOM) – 2018 

 Asbestos sampling (AECOM) – 2021. 

 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: 

 Age of the landfill 

 Type of fill 

 Leachate discharge 

 Proximity to water courses 

 Hydraulics, water level and rainfall 

 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. 
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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: 

 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 

 All landfills were generally underlain to a variable depth and with variable quality of silt or clay 

type medium of unknown permeability  

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

 The fill type at Dale Crescent was listed as cleanfill and gravel9 

 The site is approximately 100 m from the nearest watercourse (Tāmaki River) 

 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 

 Dale Crescent was given an LRF of 7.510, 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.  

 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 

 
9 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: 

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

 Selected publicly available historical aerial photographs from 1940 to 2010  

 Collection of photographs as part of a walkover conducted on 26 September 2012 

 AC contaminated sites register 

 AC groundwater borehole register 

 Readily available site investigation reports resulting from site register search 

 Readily available geology and hydrogeology information 

 Publicly available information on the environmental fate of contaminants 

 Identification of sensitive human and/or environmental receptors.  

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

 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 

 A site 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)  

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

 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  Landuse Activity  HAIL Category 

3 Kentigern Close / 102 Pakuranga 

Road 

Former service station, now a commercial 

complex 

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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 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 Oil 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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 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 

 All Heavy Metal concentrations in soil samples collected met the permitted activity criteria 

listed in schedule 10 of the PARP: ALW (2008) 

 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). 

 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: 

 Heavy metals 

 Total petroleum hydrocarbons (TPH) 

 Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) 

 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 A1 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 

Sampling 

Location 
Rationale 

Sampling 

Location 
Rationale 

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 
(12 Cortina Place) 

EHA118  Near Former New Zealand Dry 
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: 

 All analytical results were below criteria for NES‐CS, Oil Industry Guidelines and Permitted 

Activity Criteria 

 All TPH, BTEX and SVOC concentrations were below the laboratory limit of reporting (LOR 

 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 

 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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 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. 

 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: 

 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) 

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

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

 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: 

 Soil primarily comprised of clays, silts and sand  

 A metal fragment was observed in TP4 however, no other refuse was discovered during the 

remaining excavation  

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

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

 No fragments of potentially asbestos containing material (ACM) were noted in any of the fill 

material within the test pits 

 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: 

 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 

 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 

  Minor hydrocarbons were detected in samples EBA_TP1_2.0 and EBA_TP5_1.5, however 

concentrations were below Oil industry Guidelines 

 All samples returned results below the NES–CS and AC Permitted Activity Criteria 

 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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 Aerial Photographs 

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 Tāmaki 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.  

 Auckland Council Contamination Enquiry 

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 
Name/Location 

Landuse Activity  HAIL Category  Comments 

3 Kentigern Close 

/ 102 Pakuranga 

Road 

Former service 

stations, now a 

commercial complex 

F7 – Service stations including retail or 

commercial refuelling activities 

Site investigated. No 

contamination 

encountered. 

Pakuranga Plaza, 

Former New 

Zealand Dry 

Cleaners 

Former dry cleaner 

A5 – Dry‐cleaning plants including dry‐cleaning 

premises or the bulk storage of dry‐cleaning 

solvents 

No soil disturbance 

planned at or adjacent to 

this location. 

Dale 

Crescent/Paul 

Place Reserve 

Closed landfill site  G3 – Landfill sites  

Site investigated. No 

contamination 

encountered. 

141 Pakuranga 

Road 
Service station 

F7 – Service stations including retail or 

commercial refuelling activities 

No soil disturbance 

planned at or adjacent to 

this location. 

3 Reeves Road  Service station 
F7 – Service stations including retail or 

commercial refuelling activities 

No site investigation. 

Potential for migration of 

contaminants into area of 

soil disturbance within EB2. 

12 Cortina Place* 
Pakuranga Panel 

Beaters 
F4 – Motor vehicle workshops 

Addressed in William 

Roberts Road Extension 

Contaminated Land 

Technical Report. 

16 Cortina Place* 
Pakuranga 

Automotive 
F4 – Motor vehicle workshops 

16D Cortina 
Place* 

Pakuranga Auto 

Transport 
F4 – Motor vehicle workshops 

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

 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.  

 Former New Zealand Dry Cleaners 

The 2012 PSI11 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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 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.   

 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. 

 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 m3 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 m3 per 500 m2 of soil disturbance and 5 m3 per 500 m2 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. 

 Previous Environmental Investigations 

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. 

 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: 

 Ti Rakau Park, and 

 Riverhills Park. 

The report detailed the following in relation to the sites: 

 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 

 All landfills were generally underlain to a variable depth and with variable quality of silt or clay 

type medium of unknown permeability  

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

Ti Rakau Park 

 The fill type at Ti Rakau Park was listed as cleanfill12 

 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 

 No abnormal landfill gas readings were recorded during the advancement of boreholes in Ti 

Rakau Park 

 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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 The site is located adjacent to a tributary of the Tāmaki River 

 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  

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

 No refuse or abnormal gas readings were encountered during drilling 

 Table 7 of the report noted there was considerable herbicide spraying along the edge to the 

estuary, which may have posed an ecological risk 

 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.  

 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: 

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

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

 A discharge 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.  

 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. 

 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: 

 Heavy metals 

 TPH 
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 BTEX 

 PAHs 

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

 Volatile Organic Compounds (VOCs)  

 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.  

 
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 

 All analytical results were below all environmental guideline criteria 

 All TPH, PAH and SVOC concentrations were below the laboratory LOR 

 No asbestos was detected in samples analysed 

 Heavy Metal concentrations from all samples analysed were below the Auckland Background 

Concentrations. 

Riverhills Park  

 All analytical results were below all environmental guideline criteria 

 All TPH, 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 

Riverhills Park 

Ti Rakau Park 

11 Cortina Place 
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 No asbestos was detected in samples analysed 

 Heavy Metal concentrations from all samples analysed were below the Auckland Background 

Concentrations (non‐volcanic).  

 Historical Aerials 

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: 

 Much of the land is undeveloped farmland in the 1939 aerial photograph, with the exception of 

multiple residential dwellings and ancillary farm buildings 

 Ti Rakau Drive is yet to be constructed in the 1939 aerial photograph 

 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 

 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 Tāmaki River 

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

aerial photograph 

 Housing has been further developed in the 1972 aerial photograph. Residential properties have 

been constructed south of Ti Rakau Drive at the eastern end  

 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 

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

 In the 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 

 In the 1996 aerial photograph, Freemantle Place has been constructed just south of Ti Rakau 

Drive, near Ti Rakau Bridge  

 The site 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 

 Auckland Council Contamination Enquiry 

The following details the information received from the AC contamination enquiry pertaining to 

identified HAIL sites within EB3R: 
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 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) 

 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.   

 EB3R Summary 

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 

Site 
Name/Location 

Landuse Activity  HAIL Category  Comments 

Riverhills Park  Closed landfill site  G3 – Landfill sites  

Site investigated. No 

contamination 

encountered. 

Ti Rakau Park  Closed landfill site  G3 – Landfill sites  

No soil disturbance 

planned at or adjacent to 

this location. 

11 Cortina Place / 
64B Ti Rakau 
Drive* 

Former service 

station, Pakuranga 

Medical Centre 

F7 – Service stations including retail or 

commercial refuelling activities 

The site has been 

addressed in the William 

Roberts Road Extension 

Contaminated and 

Technical Report, however 

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 

 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 Oil 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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 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.  

 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 

m3 of soil disturbance within an area of 3,400 m2 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 m3 per 500 m2 of soil disturbance and 5 m3 per 500 

m2 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.  

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

following: 

 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.  

 

 

 

 

 

 

 

Site Name  Landuse Activity  Potential Effects 

Land and 

carriageway adjacent 

to 3 Reeves Road 

Service Station 

‐ Exposure to contaminated soil and/or groundwater to 

construction workers (direct contact, ingestion or inhalation)  

‐ Discharge of soil contaminant to land or air during 

construction 

The carriageway 
adjacent to 11 
Cortina Place  

Service Station 

‐ Exposure to contaminated soil and/or groundwater to 

construction workers (direct contact, ingestion or inhalation)  

‐ Discharge of soil contaminant to land or air during 

construction. 
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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. 

 Residential Properties 

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. 

 Unexpected Discoveries 

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. 

 Contaminated Land Management Plan (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: 

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

 Summary of any soil sampling works undertaken 

 Roles and responsibilities and contact details for the parties involved in the land disturbance 

activities, including the SQEP 

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

 Identify specific management procedures developed for construction earthworks including: 

o On Site soil management practices 

o Off Site soil transport and disposal 

o Erosion and sediment control 

o Management of dust and odour 
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 Contingency measures in the event of accidental/unexpected discovery (asbestos, unknown fill, 

odours, staining etc.)   

 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 m3 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. 
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Appendix A: Previous Environmental Investigations 
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Background1.

Auckland Regional Counci l  (ARC) has undertaken a rev iew of  the sanitary
landf i l l operations throughout the region to ensure that al l the necessary
resource consents are in place. As par t  o f  thi s and wi th  the assistance o f
territorial local authorit ies (TLA) throughout the region, closed landfi lls 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 landf i l l  gas f rom the old landf i l l  si tes that may be hav ing an
adverse ef fect on the environment, and Where necessary and practicable to
carry out remedial site works. In this regard, Manukau City is committed to
f inding longer term solutions to the closed landf i l ls, 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 Criteria2.

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

O

O

O

P r o x i m i t v  t o  w a t e r  c o u r s e sO

Hydraulics, water levels & rainfall

Leachate toxicitv risk factor
O

I

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

s p a c e s
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In meeting the above objectives, the following key issues were also considered
to be part of the assessment proccss:

Health and Safety of the General Public
Structural Integrity
Ecological Impacts
Water Quality
Sediment & Erosion Control

I

O

O

O

I

Air QualityO

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.

Landfill Locations3.

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 l. A map of each site is given in
Appendix A of this document.

Table 1: Landfill Names and General Locations

No.
Landf i l l  Si te
Nam e

Road Location & Suburb

I Hills Rd Hills Rd, Ma Held Park, Otara
2 Whitford Bridge Whitford Road, Whitford Bridge Reserve, Whitford
3 Pah Rd Pa » atoetoe Cemetery, Pa » atoetoe

4 Ngati Otara Park Alexander Crescent, N~ati Otara Park, Otara
5 Riverina Ave Riverina Ave, Pakuran~a

Riverhills Park Cnr Ti Rakau Dr and Gossamer Drive, Pakuran ~a
7 Leabank Park Cla more Street, Manurewa
8 Miro Rd Cnr Miro Road and Mahun~a Road, Man ~ere Brid~e

Dale Crescent Dale Crescent, Pakuran ~a

10 Kingfisher Pl Kingfisher Place, Mangere

l l
12

Coxhead Rd

Oruaran ~i Rd

Cnr Coxhead Road and Kohiwi Road, Manurewa
Oruaran~i Road, Ihumatao

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

14 Robert Allan Rd Robert Allan Wa , Pakuran ~a
15 Roscommon Rd Cnr Roscommon & McGlau~hIin Roads, Puhinui
16 Tiraumea

Reserve
Tiraumea Ave, Pakuranga

17 Old Quarry Rd Cnr Walmsel and Coronation Roads, Man~ere

18 Ud sRd Cnr Ud s and Reeves Roads, Pakuran~a
I

20 Ennis Ave
. . , . .

Ennis Ave, Pakuran~a

Manukau City Council
Assessment of Old Landfills 2Job Number: 15951

Author: RS
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~21 Kiwi Es~lanade Kiwi Es » lanade, Man ~ere Brid ~e
22 Riverhi l ls

School
Between Gossamer Dr & La Trobe St, Pakuranga

23 Millen Ave Millen Ave, Pakuran~a
24 Ti Rakau Park Between Cortina Place & Ti Rakau Dr, Pakuran~a
25 Harania Ave Harania Ave, Favona

26 Botany Rd Cnr Botany and Andrew Roads, Pakuranga

27 Tanners Rd Tanners Road, Man~ere

28 Clifton Rd Clifton Road, Beachland
29 Bairds Rd Bairds Road, Otara
30 Riverlea Rd Tamaki Bay Drive, Pakuran~a

32
33

a 4 ¢

Beach Rd

Bells Rd

, ¢

Beach Road, Favona

Bells Road, Pakuran~a

34 Elm Park Gossamer Dr, Pakuranga

35 Hillto~ Rd Cnr Hillto~ and Redoubt Roads, Manukau Hei~hts
36 Allenby Rd Cnr Allenb and Great South Roads, Pa~atoetoe
37 Manukau Yacht

Club
Kiwi Esplanade, Mangere Bridge

38 Mangemangeroa
Brid ~e

Whitford Road, Whitford

39 Gmana Park Omana Road, Pa~atoetoe

History4.

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 av ailable on the history of  some si tes is unclear. Further
monitoring has been carried out on these sites to ascertain the extent of
contamination and their ef fects on the env ironment. 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.

Manukau City Council
Assessment of Old Landfills 3Job Number: 15951
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Methodology5.

Pre liminary Invest iga t ions & Screening5.1

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 briei 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

Manukau City Council
Assessment of Old Landfills 4Job Number; 15951
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the leachate from the site relative to the strength of leachate fiom an operating
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
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

ifé
Site =

QP#
F e vte

0 :a

~" any
f:'=L.

~e2==.=.=4.;.u. " is ~.:Jg'==5Ee=s ~
fm,¢. .~ t. gf  .  : :~ f ' -~~ ~ Q,~ , ~

~ ~ ~ 3

~ ~ Leachate
Strength

hvfréeé
sn-ghgfh

Oruarangi 1

Oruarangi 1

Coxhead Rd

Coxhead Rd

Elm Park l

Elm Park I

Gt Sth 3

Gt Sth 4

Coronation Rd 3

Coronation Rd 4

Coronation Rd 3

Coronation Rd 4

Old Quarry 3

Old Quarry 3

Old Quarry 7

Old Quarry 3

Harania 4

Harania 2

Harania 3

Harania 5

Harania 2

Harania 2

Harania 3

Harania 5

B

B

B

B

S

S

B

B

S

S

S

S

S

S

B

S

S

B

B

B

S

B

B

B

10.84

7.53

33. 1 3

26.2

1.3

231.93

30.12

1 1.14

12.65

8.13

10.54

9.04

13.86

0.63

15.96

25

0.54

0.11

1.45

1.99

0.25

3.92

37.65

6.93

6.69

0

4.46

0

3.5

0.51

0

0

7.64

5.73

7.01

5.1

5.1

2.23

0

0

0.48

0.25

8.28

0.57

1.27

0

0

0

0.24

0.08

4.65

3.38

0.08

0

0. 18

1.03

0,28

0.01

0.14

0.01

0.12

0.06

1.83

0.06

0.2

0,1

0.06

0.07

0.17

0.05

0.15

0.21

0

0.1

1.4

1.24

0.06

0.93

0. 15

5.11

0.2

0.29

0.16

0.27

0.12

0.04

0.02

0.1

0.02

0.03

1.58

0

0.36

0.11

1.22

0.05

4.44

2.57

10.91

10.28

1.24

77.79

10. 1 5

5.76

5.19

3.54

4.46

3.6

4.8

0,74

5.94

8.39

0.31

0. 12

2.84

0.66

0.51

1.36

13.01

2.4

3.51

10.59

15.91

7.96

4.58

2.39
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The method asstunes that the potential for effects for each of the indicators is
equal at the concentrations in the typical landill 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 o f
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 reiiise 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:

landfill capping & ground coverI

landfill stabilityC

public health & safetyiSSI.1€SO

landfill status - closed or operationalO

landfill maintenanceC

proximity to water coursesO

landfill gasO

landfill odour levelsO

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.

Manukau City Council
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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

E Ti I ` 3 l 1 m C a  R e s e r v e Tiraumea Ave, Pakuran~a

l l Ud sRd Cnr Ud s and Reeves Roads, Pakuranva

19 Norana Rd Norana Ave, Favona

23 Millen Ave Millen Ave, Palcuranva

25 Harania Ave Harania Ave, Favona

Botany Rd Cnr Botany and Andrew Roads, Pakuran~a

27 Tanners Rd Tanners Road, Manvere

28 Clifton Rd Clifton Road, Beachlands

29 Bairds Rd Bairds Road, Otara

30 Riverlea Rd Tamaki Bav drive, Pakuranva

31 Harania Inlet John Fletcher Drive, Favona

32 Beach Rd Beach Road, Favona

'vw. J J Bells Rd Bells Road, Pakuranva

34 Elm Park Gossamer Dr, Pakuranva

35 Hillto~ Rd Cnr Hillto~ and Redoubt Roads, Manukau Heivhts

36 Allenb Rd Cnr Allenb and Great South Roads, Pa~atoetoe

37 Manukau Yacht Club Kiwi Es~lanade, Manvere Brid~e

38

39

Mangemangeroa
BridUe

Omana Park

W hitford Road, W hitford

Omana Road, Pa~atoetoe

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

I Hills Rd Hills Rd, Mayfield Park, Otara

2 Whitford Bridve Whitford Road, Whitford Brid~e Reserve, Whitford

'1_J Pah Rd Pa~atoetoe Cemete , Pa~atoetoe

4 Nvati Otara Park Alexander Crescent, N~ati Otara Park, Otara

|  ' ° |

H Riverhills Park Cr1r Ti Rakau Dr and Gossamer Drive, Pakuran~a

7 Leabank Park Claymore Street, Manurewa

E Miro Rd Cnr Miro Road and Mahun~a Road, Man~ere Brid~e

B Dale Crescent Dale Crescent, Pakuran~a

E l Kinvfisher Pl Kinvfisher Place, Man~ere

l l Coxhead Rd Cnr Coxhead Road and Kohiwi Road, Manurewa

I2 Oruarangi Rd Oruarangi Road, lhumatao

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

I4 Robert Allan Rd Roben Allan Wa , Pakuranva

I7 Old Qua Rd Cnr Walmsel and Coronation Roads, Man~ere

20 Ennis Ave Ennis Ave, Pakuran~a

21 Kiwi Es~lanade Kiwi Es » lanade, Man~ere Brid~e

22 Riverhills School Between Gossamer Dr & La Trobe St, Pakuran~ a

24 Ti Rakau Park Between Cortina Place & Ti Rakau Dr, Pakuran~a

Standards & Guidelines5.2

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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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)5.3

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 drinldng 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 signif icant 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
potent ial r i sk o f contamination is considered to be signif icant 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, i f thc 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 signif icant and the
monitoring must be carried out on a regular basis. In such cases, a regulatory
consent for discharge of  the leachate into the env ironment may be required
depending on other factors such as the sensitiv ity of  the receiving waters and

toxicity/.characteristics of the contaminant.

However, i f  t he level of  Cadm ium in the leachate is below 50% of  the
guideline value (i.e. less than 0.5 m g  /  L ) , then the ri sk  o f  any  ac tual  or
potential adverse environmental effects is considered to be not signif icant and
no regular monitoring is required. In this case there would be no requirement

for discharge consent.

Hence the measured concentrations o f contaminants i n 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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~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  P aramet ers fo r  M CC O ld  L an df i l ls5.4

In case of MCC Old Landfills, f ive contaminant parameters have been used for
calculat ion 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:

they are indicators of leachate toxicity to the environment and public healthC

reliable standards or guidelines are available for these contaminantsO

the borehole leachate data for these parameters were available for the

assessments in this report
O

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
o u t

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 signiicantly 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
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~Kinvfisher 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 42
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~Old Quar Rd 0.01 0.032 2 0.2 0.52

Ennis Ave 0.01 0.002 0.004 0.094 0.037 0.15

Kiwi Es~lanade 0.01 0.14 0.4 0.138 0.69

Riverhills School 0.01 0.002 0.02 0.0036 0.0003 0.04

Ti Rakau Dr 0.01 0.0016 0.0148 0.058 0.042

~Hafania ~ ~ 5.01 ~ ¢.:» »=a==s.==.. ==
~ ~~1 ~  ~ -~ - 0 . 6 ~ ~ 0;b66Tf

~Bairds Rd 0.01 0.006 04 0.054_ 0.11

_ _
US EPA Guideline 1.0 5.0 5.0 _
ANZECC Guideline _ ! 5.0

The cohcentration 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.

Criteria for Application of LRF5.5

For an indiv idual 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 live 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 enviroment.

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

In relation to landf i lls 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 enviromnent, etc., have also
been taken into consideration in assessing whether these landfills require any
I`€SOLll 'C€ CO1'lS€1'1t

Consideration of Other Factors5.6

The methodology for evaluation includes other key factors such as

landfill capping & ground coverO

landfill stabilityO

public health & safety issuesO

landfill status - closed or operationalI

landfill maintenanceQ

proximity to water coursesO

landfill gasO

landfill odour levelsI

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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Sources of Information6.

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 f rom the recollections of  long serv ing council  staf f .
Furthermore, such information has been supplemented in places by the
memories of the public who either worked on some of the sites, or l ived near
them at the time of f illing.

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 the 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.O. 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 "O1d 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 "Landf ill Dri lling Logs" report prepared by Groundsearch EES.
The bore hole logs for the three groundwater monitoring bores installed at Miro
Rd have been prepared by Man au City Council staff.

Information relating to visual assessments and descriptions of the existing site
surface, observable contamination, site stability, r i sk  to public health and
safety, and maintenance of the Old Landfi ll si tes, are based on site v isits by
relevant GHD consultant and Manukau Citv Council staff. These are discussed

Y

in Section 8 of this report
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Monitoring Data7

Initial Investigations & Monitoring7.1

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. Aful1 round of surface and groundwater sampling was
undertaken in March to May 1996, and October / November 1996.

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

Elm ParkHills Road-Mayfield
Park

Riverina Ave OOI

Bairds RoadKingfisher Place II

Onlarangi RoadI
Coxhead ParkPah Road IO

Harania AveO
Old Quarry RoadRobert Allan Park OI

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.

Data for Priority Landfills7.2

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 Febmary 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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0 odour

0 clarity

0 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 init ial ly monitored but discontinued fol lowing the f irst rev iew
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

Groundwater Bore Location7.3

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
f i l l) 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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Sampling Procedures7.4

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 f resh spring water rather than water that had potential ly been
pooled at the site for some time. To achieve this al l  vegetation was cleared
away f rom 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 al low settl ing 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 o f samples, whichever was the greater, for both
groundwater and surface water. Furthermore, one trip blank was taken per
sampling round.

Subsurface Investigations7.5

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 'origina1' 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.

Table 6: Drilling Investigations Summary

N o
No. of "m "

.|nBor es #Bores

Gas
(> 10%
LEL)

i n

#Bores

G r o u n d

wat er
i n

#Bores

Ground
-water
Depth

(m)

#
Piezo's

I Hills Rd 4 4 4 4 1.5 4

2 Whitford Br 11 2 2 9 1.2 6

3 Pah Rd 3 3 0 3 2 3

4 N~ati Otara 3 3 1 3 1.2 3

5 Riverina Ave 5 0 0 2 2 1
6 Riverhills Pk 3 O 1 2 l

7 Leabank Pk 0 1 2

8 Miro Rd 3 3
8 Ud sRd 2 0 2 2.5 1

9 Dale Crescent 4 l 4 3 2 1

l 1 Coxhead Rd 4 3 1 2 2
12 Ofuarangi 7 1 O 1 2.5 -

12.0
3

13 Gt. Sth Rd 4 4 1 2 5 4

14 Robert Allan 4 1 2 3 1.5 2
16 Tiraumea Ave 3 i 1 1.7

17 old Quar 7 2 5 1 2.3 I

20 Ennis Ave 3 1 0 0 1

23 Millen Rd 2 0 1 2 1.5 0

24 Ti Rakau Pk 7 O 3 2-3 1

25 Harania Ave 5 1 5 1.2-2 3

34 Elm Park 0 I 1.6
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Environmental Effects8.

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.

General Characteristics of the Landfills8.1

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 (Maytleld
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 resewes. 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

Many of the remaining sites reportedly took a mixture ofOI`1 OCCQSIOHS

materials ranging from clean-ill to illegal household refuse. For some sites it
is thought that they took clean-ill 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.

Site Inspections & Assessments8.2

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 dns 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
ained by MCC Parks. Aexotic trees. The majority of sites are well maint

summary of site inspection report is given in Table 7.

Stormwater drains cross manv 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:

Riverhills School - housesO

Hills Rd - housesO

Ngati Otara - marae buildings and housesO

Great South Rd - commercial buildingsI

Miro Rd - marae buildingsO

Harania Rd - housesI

Kingfisher Pl. - housesO

Dale Crescent - housesO

Riverina Ave. - housesO

Riverhills Park - clubhouseI

The sites, which are major recreational parlgs, 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

N Cover Stability Health & Safety M a i n t e n a n c e

1 Hills Rd GFBSS COVGI' Recent clay capping. No visual signs of
instability or soil erosion. Well developed as a
Park and sports ground.

No significant risk identified closed Well maintained. Some
further work in progress

2 Whitford Bridge
(Park)

Gr as s  c over Good ground cover in grass over all areas
including at interface with Turanga Creek. There
are signs of herbicide spraying and soil erosion
along one part of the site close to swampy area

No significant risk identified C l os ed Part of the site is well
developed as a Park.
Another pan is used as
horse paddock for Pony
Club. The site is well
maintained.

3 Pah Rd GFBSS COVGI' Signiiicant vegetation at interface with estuary
No signs of erosion or slips

No signiicant risk identified closed Well maintained

| . Q

I
Ri ver i na A ve Grass COVGT

¢ u

devel op ed  as  a P ar k

Veg et at ion al on g th e f oresh or e.  B ut  h er b i c i de
spr ayi ng leadin g t o s ig ns  of  eros ion and
ins tab i l i t y al ong t he ed ges  of  th e Es t uary

Herbicide spraying along the
edges of the Estuary may pose
ecological risk. No other
significant risk identified

Closed

I

Generally well maintained as
a Park

I
Riverhills Park Grass C OVEI ' No visual signs of instability or soil erosion. Well

developed as a Park and sports ground.
No signihcant risk identified Closed Considerable herbicide

spraying along the edge to
the estuary. This may pose
some ecological risk.
Otherwise well maintained

7 Leabank Park Gr ass  C OVBF Generally no visual signs of instability or soil
erosion.

No signiticant risk identified Closed A small Park, well maintained
as a reserve and sports field
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N Cover Stabi l i ty Health & Safety Maintenance

HMiro Rd Gr as s  CO VG I' Recent clay capping. No visual signs of
instability or soil erosion. Well developed as a
Park

No significant risk identiiied Closed W el l  main t ai ned  as  a

reserve.  S ome f ur th er  work  i n

pr og r es s

E Dale Crescent Gr as s  CO VEI ' Generally no visual signs of instability or soil
erosion.

No signiticant risk identified Closed A s mal l  P ark ,  wel l  main ta in ed

as  a r es er ve

10 Kingfisher Pl Grass cover Herbicide spraying along interface with estuary
There is very little vegetation. Evidence of soil
erosion and slumping along the interface with
estuary.

No significant risk to people
but the herbicide spraying may
pose ecological risk..

closed Well maintained, except for
the herbicide spraying

11 Coxhead Rd Gr as s  c over Good ground cover in grass over all areas
including at interface with Stream. No signs of
erosion or slips

No significant risk identified Closed Well developed and
maintained as a Park with
mature trees. Stormwater
drainage runs through the
site and is discharged into
the Stream

12 Oruarangi Rd Gf`2SS COV8I` Good ground cover in vegetation over all areas
including at interface with Oruarangi Stream. No
signs of erosion or slips

There is poor fencing to the
site. Hence a signilicant
amount of rubbish is still being
dumped at the site, including
household waste. The site is
close to residential area and
may pose a significant risk to
public health, particularly to
children.

Closed Undeveloped, overgrown
with grass and shrubs. Site
maintenance work is
currently being carried out
by MCC.

13 Gt. South Rd Grass cover No signs of instability. Significant dumping of
commercial & industrial rubbish, including
discharge of oil & grease, along the interface
with the estuary.

No signiticant risk to people
but the rubbish dumping may
pose ecological risk.

Closed Not well maintained, but
maintenance work is
currently being carried out by
MCC
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N Site Cover Stabi l i ty Health & Safety Open Maintenance

14 Robert Allan Rd Grass cover No visible signs of instability or soil erosion. No signiicant 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 estua .

15 R o s c om m o n  R d Grass cover Good ground cover in grass over all areas No significant risk identitied Closed Undeveloped, overgrown
including at interface with Puhinui Stream. No with grass and shrubs.
signs of erosion or slips Stormwater discharge into

16 T i r a u mea  R es er ve 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
oth~ ~ . ~._ ..~

17 Old Quarry Rd H b' 'de s ra ing along interface with Stream No significant risk to people closed Well maintained, except forGrass cover er  i ci p y .
ln 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 resewe
erosion.

19 Norana Rd Grass cover No signs of instability. Signiicant dumping of No signincant risk to people Closed Not well maintained
domestic rubbish along the foreshore, the but the rubbish dumping may
interface with the Manukau Harbour. ~ose ec~ » ~° . '

20 Ennis Ave Grass cover No visual signs of instability or soil erosion. No signmcant risk identitied. Closed Well Maintained
Adjacent to a tributary of Pakuranga Stream. Some herbicide spraying to get

' ~ 0 o `~ - - 0

21 Kiwi Esplanade Grass cover Some vegetation at interface with Manukau No significant risk identihed closed Well maintained
Harbour shoreline. No signs of erosion or slips
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Site C o v e r Stabi l i ty Health & Safety Open M a i n t e n a n c e

22 Riverhills School GFESS COVGI' No visual signs of instability or soil erosion
Adjacent to Stream and Estuary.

No significant risk identified C l os ed W el l  mai nt ai ned  as  a reserve

23 Mi l l en  A ve Gr as s  c over No visual signs of instability or soil erosion
Adjacent to Tamaki Estuary

No significant risk identified Closed W el l  mai nt ai ned  as  a reserve

wi t h  s ome mat ur e t r ees

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 Gr as s  c over Mostly open space with vegetation at interface
with the Stream. No signs of erosion or
instability.

No signmcant risk idcgntmed Closed Well maintained

26

27

Botany Rd

Tanners Rd

Grass cover

Grass cover

No visual signs of instability or soil erosion

Top fill cap is about 2 metres and well grassed

No signiticant risk identined

No significant risk identified

C l os ed

C l os ed

Well Maintained

Well maintained

28 Clifton Rd Gr as s  C O VBF This is a small reclaimed area developed as a
boat ramp. The landfill is surrounded by Turanga
Estuary on three sides and is subject to natural
forces from tidal flows. There is good ground
cover in grass. There are also some rocks along
the edges with the Estuary. This provides some
protection from erosion. No visual signs of
erosion or slips were identified.

No significant risk identiHed C l os ed This site could be enhanced
with planting of trees and
removing some of the
exposed solid waste. This
includes items such as steel
wire / rods left exposed in
the sandy beach area at the
boundary with the Estuary.

29 Bair ds  R d GFBSS COVGI' No signs of instability. Signiticant dumping of
domestic rubbish along the interface with the
road and Stream.

No significant risk to people
but the rubbish dumping may
pose ecoiogical risk.

Closed Not well maintained, but "
maintenance work is
currently being carried out by

30 Riverlea Rd Grass cover No visual signs of instability or soil erosion.
Good vegetation cover along the foreshore

No significant risk identihed Closed Well maintained as a reserve

31 Harania Inlet G r as s  c over Generally no visual signs of instability or soil
erosion.

No significant risk identified Closed A small Park, well maintained
as a reserve
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S i t e Cover Stability Health & Safety M a i n t e n a n c e

32 Beac h  R d Gras s  COVEV Herbicide spraying along interface with Manukau
Harbour. There is evidence of soil erosion along the
shoreline.

No signif icant risk to people but lhe
herbicide spraying may pose
ecological risk.

c losed Well maintained, except for the
herbicide spraying

33 Bells Rd Grass  c over Generally no visual signs of instability or soil erosion
Adjacent to stream

No signi f icant  ri sk identi f ied Closed A smal l  Park,  wel l  maintained as  a

res e r ve

34 Elm Park GTGSS COVEI' No visual signs of instability but weed spraying along the
steep slopes are prone to erosion. The Park itself is not a
landfill. lt is only the strip of land along the edge of a
tributary of Pakuranga Stream, that was used as a
landfill.

No signif icant risk to people
identif ied, but the herbicide spraying
may pose ecological risk.

Closed W el l  Mai ntained

35 Hilltop Rd Grass  c over Good ground cover in grass over all areas. Deep lopsoil
layer and no signs of Iandhll rubbish. A small Stream
stans at the bottom end of the landfill. No signs of
erosion or slips

No significant risk identified Closed Undeveloped, overgrown with
grass and shrubs.

D

37 Manukau Yacht Club GFBSS COVGI' No visual signs of instability or soil erosion

. I  ° '  I

No significant risk identitied

O '  l

Closed

' » . '  I

Well Maintained

38 Mangemangeroa
Bndge

Grass & shrub

cover

Good ground cover in dense bush over all areas
including the steep slopes. Without the vegetation this
site would be highly prone to erosion & slips. No signs of
erosion or slips were identified. At down-slope boundary
the landfill adjoins the Mangemangeroa River.

No significant risk identified Closed This site has signiticant natural
vegetation that is essential for
protection from soil eroslon &
slips. The steep slopes and deep
valleys limit the options for any
further development of the site.

Om ana  Pa r k GFBSS COVBI' Generally no visual signs of instability or soil erosion No significant risk identified arising
from the old iandhll.

Closed Generally well maintained as a
resewe and sports Held
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Type of Fil ls and Landfil l Area8.3

The old landfills have a range of  f i l l 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 A r e a

I Hills Rd Park Sewage Treatment Plant, Municipal Tip 2 (ha)
2 Whitford Bridge Reserve ,Pasture Municipal Tip, Demolition material 3

3 Pah Rd Park Munic ipal Tip 0.5

Ngati Otara
Park

Park Munic ipal Tip E
5 Riverina Ave Park Cleanfill 0.3

6 Riverhills Park Spons Field Cleanfill 1.5

7 Leabank Park Sports Field Cleanfill 2

8 Miro Rd Waste Land Inorganic Refuse, Cleaniill, Domestic Waste 2

9 Dale Crescent Open Space Cleanfill and Gravel _ _
10 Kingfisher Pl Reserve Inorganic Fill 0.05

I I Coxhead Rd Reserve Munic ipal Tip 0.4

I2 Oruarangi Rd Refuse Col lect ion

Ar ea

Inorganic Refuse, Sewage Sludge, Green

Waste
0.2

I3 Gt. South Rd Reserve Cleanfill, Domestic Waste 0.3

I4 Robert Allan Rd Open Space Cleant i l l 0.2

15 Roscommon Rd Road Reserve Non Household Refuse 0.2

16 Ti raumea

Reserve
Reserve Access Unknown 0.2

I7 Old Quarry Rd Reserve Municipal Tip, Cleanfill, Green Waste

I8 Udys Rd Reserve Cleanfill, Non-Household Refuse 0.2

19 Norana Rd Reserve Inorganic Refuse, Green Waste 0.2

20 Ennis Ave Reserve Cleantill, Demolition Material 0.05

21 Kiwi Esplanade Reserve Cleanti ll, _Demolition Material, Inorganic

Refuse

22 Riverhills
School

Road Reserve Unknown

23 Millen Ave Reserve Cleanfill O

24 Ti Rakau Park Reserve Cleantill 4

25 Harania Ave Park Non-Household Refuse 0.3

26 Botany Rd Reserve Non-Household Refuse

27 Tanners Rd Mar ae Bin Disposal, Cleanfill O

28 Clifton Rd Reserve Demolition Material, Inorganic Refuse 0.05

29 Bairds Rd Reserve Non-Household Refuse 5

30 Riverlea Rd Reserve Non-Household Refuse 0.05

3 | Harania Inlet Reserve Non-Househdld Refuse 0.05

.25Manukau City Council
Assessment of Old Landiills

Job Number: 15951
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No ite Current Use Fill Type Area

32 Beach Rd Reserve Non-Household Refuse 0.05

33 Bells Rd Reserve Non~Household Refuse 5

34 Elm Park Park Cleanfill

35 Hilltop Rd Road Reserve Inorganic Refuse 0.05

36 Allenby Rd Playground Cleantill, Car Bodies _
37 Manukau Yacht

Club
Road Reserve Cleanfill, Demolition Material, Green Waste

38 Mangemangeroa
Bridge

Road Reserve Illegal Dumping, Non-Household Refuse 0.3

39 Omana Park Park Cleantill, 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.

I
Leachate Discharge & Risk Factor8.4

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 forty 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 quali ty, both
between different sites and at the same site at different times. These variations
may wel l be due to cl imatic, seasonal or tidal factors, or f rom variable
contaminant loading from other sources. Furthermore, the water quality results
also confirm that seawater intmsion 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 the key indicators for identifying

Manukau City Council
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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
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. Similar ly,  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

LAND FI LL
LEACHATE

RISK FACTORS
.\.. ~

Hills Rd ~
~

. P 61.4 ~ . ~
Whitford Bridge 1.4

I - f ? '  " f f
P a h  ~ ~ .' »=

'a
~  ~ ~  ~  ~ ~ ~ ~ ~ ~ = ~

..V _,,,..uma.. m ~.=a==~ ~ -=»»»;.-:;:===;;;s;.'=¢-.r=.:-¢;=r».. ~ f ::==2==a=a==:a,.1 -~ ;;;._.___~:.='¢===;§

Riverina Ave
» ~ ~

0.7

Riverhills 0.8

Leabank 0.3
:g .,.=».. ».. .' " \M l r o  . R d ~ . ::~.zj-t.§;. . ' ; _ » ,'nf .5 7.9 ~

; ' < " . '
urs/

Kingfisher Ave 0.3

Coxhead Rd 1.4

Oruarangi Rd 0.2

=*f ~- §'='* "'§=ff" ~ ~.....====§2I==; ~  ~

R ~ ~ ~ ..  .~  ~ ~  ~  ~  ~  ~  ~  .
~ ._ ,._... &...... .  ~  ~ ...,  ~.. ~ .....~ ...........==~ ~ ~ ~

~..... ....._  ~ _ .~
~  ~ . ~  ~  ~  ~»-.-.; , - :  ~ = =;. .nfs.;;.

.-..=,.,=~ ~ -~, , , , ,.......... _.. ..... ~ ...........~
~.;===a==j.5;.,;.=: ~ ~  .
._..,...=:....:.:,. . ~  ~  : ~ ~ . . ~ _..::.:.....:...:: _ i
- ==_=.»~ ~ .  ~ * 1 .;=..==2:=. :*  ~  ; ' . . .  ~  ~ ~ ~ ~
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~ ~ . "  ~

Old Quany Rd 0.5

Ennis Ave 0.1

Kiwi Esplanade 0.7

Riverhills School 0.0

Ti Rakau Dr 0.1

Harania Rd

Bairds Rd . ~ ~ . .  ~ ~
0.1

MAV for combined effects of Eve contaminants 5.0

MAV - Maximum Acceptable Value _
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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 identif ied as those
that may pose a significant risk to the environment and hence require resource
consents for discharge of leachate to the receiving env ironment. In terms of
leachate toxicity the other landf i l ls l isted above, do not pose a r isk  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 Watercourses8.5

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 Old Landf ills. However, a small number of the old landfi lls identif ied 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 adj acent 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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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 Old 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 & Rainfall8.6

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 rainfal ls, also result in significant
di lution of  contaminants in the landf i l l leachate. This is ref lected in the low
levels of leachate contaminants measured in the respective landf i l ls and
dOW1'1SlI`€aIT1 W&l€I`S.

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 Emissions8.7

Drilling showed a range of filled materials, from substantial concentrations of
refuse to clean-till. 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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Assessment of the Surrounding Environments8.8

Most sites are in residential areas. Miro Rd is in the Mangere light industrial
area along Mahunga Drive and is adj acent 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:

terrestrial ecologyQ1'OL1nd\Nat€I` I`€SOL1I'C€S
\ - r

marine ecologyfreshwater ecology

fishing1`€CI`€&t iOI'13. l  USCS of  W 3t€I`
l n /

shellfish g a S  € X p o S l l I ` €

slope stabilitysettlement

tapu & mana II'13L1I'1

0 miscellaneous public healthphysical contact

General ly, the MCC Old Landf i l ls are well  maintained as a Publ ic Park or
Reserve wi th good ground cover i n 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), landf i l l size, f i l l -type,
Leachate Risk Factor, etc., to assess actual or potential risk to the environment

and/or to public health and safety.

Assessments of  potential ef fects of  specif ic landf i l ls on thei r 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 al l of the landf il l
sites has been degraded over time by urban and industrial development. Verbal
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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 Tamald River including the
Tamaki Estuary (whose catchment includes the remaining sites), supports
significant shellf ish banks and fisheries. Moreover, inlets into these mangrove
communit ies in the estuaries,  remain signif icant f ish 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 f low 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 o f dilution prior to

The greater the groundwater flow through a site, the more them e a s u r e m e n t

leachate will be diluted and the less the measured concentration of the
dilution it iscontaminants will he. By not taking account of the potential for

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 enviror1mental effects of the landfills on the ecosystems
compared to the Leachate Strength values.

Act ivit ies8.8.3
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

It is noted that the Otara Lake, downstream of Hills Road isw a t e r  r e c r e a t i o n

being considered for upgrading for water sports

Risk to Public Health & Safety8.9

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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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
landf i l l  si tes hav e now become publ ic reserves,  which increases the risk of
public health and safety problems through physical contact with refuse. It is
therefore important that the landf i l l  si tes 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 moni toring since
1994. This indicates that, public health risk f rom these old landfi l ls, are not

significant

8.10 Maori Values

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 Water8.1

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 of 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.

Safeguard & Mitigation8.12

Al l necessary precautions and mitigation measures wil l 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.

Consultation8.13

The assessment o f 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 in1996

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 proj ect are
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All known current and retired long-service staff were consulted about the
existence and location of sites and knowledge of the known sites.

O

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

O

undertaken with € affectedThere 3 5 been consultation partiesO

(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 Tmst 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.

Future Monitoring8.14

The extensive period of monitoring already carried out between 1994 to 1999,
show that the levels of  environmental contaminants at the old landf i ll  si tes,
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.

Conclusions8.15

Manukau City Council has carried out extensive monitoring over a long period
of  time (since 1994) to identify env ironmental risks associated with the Old
Landf i l l Sites in the M CC Catchment. The evaluations used a num ber of
methodologies, to ascertain actual and/or potential environmental effects from

the landfills. These included;

use of Condition Index (see Section 8.8.1)O

calculation of Leachate Strength (see Section 5.1)O

site inspections & assessments (see Section 8.2)C

calculation of Leachate Risk Factor (see Sections 5.3 & 8.4)O
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Some of the methodologies such as Condition Index and Leachate Strength,
have bccn 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:

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

O

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.

O

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.

I

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

Hills Road (Mayfield Park)O

Pah RoadI

Ngati OtaraO

Miro RoadI

Dale CrescentO

Great South RoadO

Robert Allen RoadI

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 f raction. 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 landtill  has clean-til l 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
identif ied. Hence, it is considered that this site should also be excluded f rom

any need for resource consents.
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In our assessments, only ive of the MCC Old Landfill sites may require further
consideration by ARC as to whether there is any justilication for any resource
consents for the sites. These sites are:

Hills Road (Mayfield Park)I

Pah RoadI

Ngati OtaraO

Miro RoadO

Great South RoadC

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 nubbish 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
enviromnental 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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Scope and Limits of Investigations9.

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 Landf i l ls prepared for Manukau Ci ty Counci l  by ESR Env ironmental
Limited 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 prov ided
from the above sources. Gutteridge Hasldns 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 obsewations, explorations and
investigations have been made. Subsurface conditions, including groundwater
levels and contaminant concentrations can change in a limited time. This should
be bome 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 GI-ID. 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

Manukau City Council
Assessment of Old Landills

Job Numbefi 15951
Author: RS
Date: June 2000

I



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

§\§\§P
-

p
i

n
u

I

o
I|§|§l §

Y

u
|

4

§
5

S
<

3
5

2
6

l

_O___<

3 @
Z

_
E

Z
<

@

C
S

____I

~
___<3

@̀
§

|

>~.»
lx

g,
2

Fig 1~

\
D

ED
una

_
'n

u
`

\
-

\
cb

.
h

av\
f"_fEAa`1~'_̀~l 3

Q
W

5
I

U
2

3
"

N

I]



R
E

C
E

IV
E

D
: 2

6
 S

en
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
en

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

==
§

3
...

E

2
S§4EX

\\\\\\\\\`
\\\\\\\"

G
.

K

P
"

"
'

/

/

L

R
f)

f

ZG

E
;

@
2

N

N
_

_
g

_
I3

L
L

J

:-<3

S:

i



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

s
><

i

x
.

f

~
"

H
"

"
\

'l
n

f
~

f
"

D
" \

u

»-
.

>T
'-»

i;

.T1
"%

"̀\
~

~
a

3

""
~

4- .

F
a

t

"
H

"
\ Q

K
`

\

I*

\

W
s

5"
Q

 *z
.,_

_
.

2
;

..

~
és

*e
f;

ja

.3
\J

\
rx

'
Y

*-

\,
r J

* 2* > g
f

*
-

I

\
»

. "
N u
l*

.)
\



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

/
f

~

/
._ .

<3
/

/\

m
o

n

Z
V

~»-.

R
j

f
;

'"\?
»

P
"{

~
 

~
 

~
1

 \
.. ~._

C
ID

f~o"
'

/

£°
L

-I3
""<

'
'¢

~
`

.'
(

_
_

m
0

"
x

0
$

4
'

Z
c

*
~

`
4

'
Q

\
,

<
,

s
'

§

'_
_Q~

H
L

N
\

\
\

,
U

¢

i
q

O
S

~
u

_
.

\
`

~
L

v
~'

~
"

"
Q

V
*~

..

H
Q

\
0

I
-

O
1

Q
Q

l

<<~
\\~

1
.

9
~

5

.

"
°

~
a

'
°

'
~

Q
~

=

.
e

(
.

é
[

)
f

-
.

"
f

'
~

-
/~

I
'

~

\
>

\
/

u
l

v
\

>
"

°

s

S
\

'2

Q
n

l
'

H

S

S
l!

I(
d

4

|§|§§§Flf)
Z

>
-

G

_
<

O
_

1m
z

_ ©Z_
M

U
 g___

I
~m

___<3
m

E_<n_<n_

é
5I

l
i

e
to

1
0

i
:

f
-

::

.
4

3
as0

ll
u

u
l

.
I



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

"~
.

O uv t
x

-
I

I
-

`

Q
,~<

;,
?

1-
-

!
"

' 51% -.
.

*
i-

"
"

'
»

"
"

-
-

\¢9-
K

.

i

E
i

\
""

\.
.

"N
fx

\
{

1

1
-

<\
\

F

Q
/

3
"

-
.

\
"*

\.
"

r
-

F
.

.22
\

gr

"H
2. g

i .

"
F

3
L

4
4

4 l
r

'

-»
._

__
__

'
».

-. ,
r

-'s
f

va
"F

"
H

%»
-

J

"
z

"\
..

_

._
_

7

IN
\

(`
\

--.

,€
\

4̀

€'/
" 1

~
f\

\
G

E
.g

u
\

R
 ,

U
xf

¢
"

é§
'

sa
f

f\
f'

,,

"
5

"\-
5

6
\

»'
li»

.

!



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

_

¢

..
.. ~ .. ____

\
.

\
\

(
\v

"';"1

.~
I

~
/

1
`

\
/I

ll
'\

\\
`\ ~

 `

\.
/I

/I
'

\
\\

`
'

\
.

"
1

I
\

\
'

f

If
\\

"
\

I
°

`
.

ll
,

\

.
'a

a
,

"

n
u

\
\

I
"

Q
"

ll
\

\
/

I

L
I

'\
\

"
`

\
'

~
/

'
'

'
~

.
`

,
\\

'\
\\

`
\

`
"

Q

_
'.

.
.

f
)

\
`

\
:

\\
.

\
\\

`
\

Q
:

.
`

\
\

:
\\

\
g

\
'

_________
/

\
.

\
~

~
g

`
/

/
,

/
f

/

1
~

_
`\

`
/

\
T

/
`

`
`

®
/

 
/

\
'

~
b

§
.

T
=

"
°

`
-

-
_

__
__

`
\

'_
o

r
a

r
a

,.
~

~
~

_
\

N
g

a
r

/
O

r
a

r
a

F
)

\
\

"
"

"
`

'

I
°

'.
-

0
'

`

I
H

1/larY
/

~
\

,
.

"
 

T
'

-
"

"

'|
'Q

"
IW

"
~

°
`

/
'

2
/

/

/
Q

"
~

\
F

Q
3'

'° ,1
.\

f"°
>

I
Q

90.
~

\
R

A'
~

'
/

'5'
"

5
/"

'
/

°

,Q~
.A

O
3

\D
§

~
/

,O
,

/
~

'
5

'
°

-
 

~
-

f
 

5
f

m
 

-
~

E
i-

H
_

m
 

~
/

\
\

 
/

/
~

'
.Q

f
@

§
H

I.
D

L
/

¢
Q

'
`

~
T

ly
d

a
m

o
'

3
 

_
i

~
\

\
~

/
)

\
/

/
,

/
'W

/
I

t
"

\
.

l
\

'
\

¢
"

"
-

 
~

f
'~

>
<

;7
.

Q
/

f
\

\
_

'
 

~
'

~
~

'
H

i
f

Q
L

E
X

A

§

\S§\§\\\Q\\§\~ FEE\§\§\2\\5LQ\ \

%
§\

an2Q'ZL
J

<
0

E
E

_
J

,
_

L
:J

C
J

Z
.

s
a

'
E

55
Z

mQ
:

LL]
|-<

1
3

-u
5

§
~

=
S

I
~

E
g

3
|

|
£

§
,-

f
f

-
f

r
:

-"
>

-
'

f
f

:
.

g

*



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

A
I

\M /\
'

I*
-

n
.

i Q
4:

~
.,,

'
I>

#
1

~ is~~
i>

1'~
qw

.

Q if
(/

»

.~

"'*
U

.

a
'

'E
°-

..
N

C
3

~
\f

Q
~

.
h 1 .
,..2

'=_

..
A

N
\..

J

F

F
Q

'

fr"
5:

iv
s

'
'

5@
'1

.._
'5

,\

f
¢ YQ

\ -.
f\

-*

I



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

I~ f ~ ~ ~ ~ @ ~ >

- u ' ~ . '? 7 o f a ~ ~ < ~

__ ' ~ _ _ _
/ Z _ _N P @

o ' - ~ r

_ V ~ ~ 9 ' Q T T

R . : < U ' Q ' b

. . _/ 5 ~ \ " \ . »

' ~
p \

' 4 ' ~ f Q / R L \ ~ . . q

. , p
I _A ( Q »

_ @ ,
. » ( Q Q 1

1 '_ " _ ~ _ E Y * / _ ,

\ \ I ° * ' ~ . ,

. ,
¢ ~ " d g e w a t e 3

C o l l e g e 5 Q /

4

Z( '94 % ~ / ~

/' <° v0 / : g a  C e e k fv ._ / /

' \ / ' Q ' P

\
/ ~

> \
\ \ / / \

\ \

\ 1<<~,

I \ \
I/ \

2 ~
~ \ 5 4 ` \

' / \ l m

I

A \

41%
I

J mx

`\ €

\
L i

N AV !

KKK! ! !

$-(AKD CAT!

D.  L a wn | 1 / 1 |

L  l» q.» u» \ n m

ILL UPRUYIU
1/ / / / / / / / / /1

N
/ / / / / f l ! / I f / / 1 / 1 1 / 1 1 / ¢ ; g ',,»gyyy

v . .
~..I A I B X M J RIVERINA AVENUEC4"""'1.§"~.'J_l\ n| ' r . r l l

I
A

G-»|u| ; ' \nio || L||

F f i p l ' hu-uqqv-»c°
¢ » ~ \ n d D o c u w w l n a

I  L g - | » ~ I p o n ,
$- ~ ' | » "~ |

WATER SAMPLING LOCATIONS

RLY [1-I,lu - a v ~» ~  S 7 0  I l !  l l l l
lu  ( O l I U  | ' J

¢ l l $ l l | | l H



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

a
3*

. 'N G
*

a
f"

'Q
W N

[3

1

\'
\

P
1 ..

`I
'\

'"-
-.

LP
FN

3
?"

""~
l I

M
J'

1

f
l

'\
Y

"
P

1"
-..

~
cf

-_
r

~
4

1
C

A ,_
\

41 i"
`>

'

;
*

T
X

X
.

.
f

\
» H

\)

~<
~ Q

':
|»

>.
-s

G
~

F
\

~
b

i

\<
(`

\5
-. L

"

K
(\

|

-Q C
b

.
"h

o

/\
»

-C
5

¢
'

\



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

5
5

5

~H~
\D

`
\

\
\

\
\

`
\

\
\

\
\

\
`

\
\

\ O
Z

 Z
<

n
_

I5
~ /

,
.I

`
\

`
/

`
\

`
f

\
`

/

I
_

\

I

/
\

I
0

»
?

\
I

I

I4
\

h
\

1
\

 
`

/
I

,
`

\

\
°'°

n
-.

.,»
o

*
m

.
.

,

I
'H

__
'.,

1
..__

`
\_

.

1
'

\
/

\

E7/56
I

a
I

IrIII

.|'|
\'

\
1,

/...
/

J
I

'
I

`

0
 .

'
\

'
/

P
I 4

I0
v_.I

/
_

,'
\\...,_,_____

\
.

\

°
'0

°
h

\
\

¢
;

`
,

_

\
683

\
\

\

\
/

\
\

S

a
I/

\
,

'

"
\

_
1

5

.
.,_

__
_

\A
\

\
.

\
\

/
/

I

\
m

o
~

`~\
A9

/
R

\
\

\
 

\
~

~
\.

\
.-....._

_
_

"
I

I
`\.

"
h

`\_
I

\
V

.

`
¢

'
I

h
s

.-n
v'

5
0

~

v
,

l
\

-
_

\'
'7

2
`

~
6

\
"

s
'

m
i

~
\

<

m
f]

.
'I

~
._

s
\\`

_.
_

.
~__̀

\
Jill

'
R

`
`

/-'
~

\
v

-
P

A
K

.
_

_,
.

`
~

"
*

"
°

°
~

'
G

7
/

4
0

f
'

`

\
I

`
\

"
)

|
'

~
(

1
\

\

`
\

"
'

;
`

~
.

_
_

°
~

\

1
"

,
`

,
l

~
\

\

\
`

\
`

l
/

m
s

". _
\

 
\

`
*

(
"

i
w

.
°~

~
,

 
/

o
m

\
`

 .
~

-
W

*
-

-
_

\
\

r
\

`
)-H

`
 

`
_/

z_
~__

(\1
_f

1
1

/
~

=
,

~
,f

=
'-~

~
.

~
I

 
»

`
\

T
"

~
"

 
/

\
\

\

A
\

I
'

\
~

'__
`

!
'~

_
_

»_
\

_.
_

`
__

__
__

I
r

.
_

y
\

"
'

`
~

~
~

_
~

_
_

3
~

.
,

j.
_

_
.

D
E

e
~

"~
2

T
4

.

.
\

`
n

a
.:

f
`

'
°

'°
¥

.
f'

u
E

W
'

~
'

~
&

~

m
s

\
\

f
~

_
1

'
~

'_
'

~
'D

'

\
f

I
\

'
'

.
'

:
I

'
'

L
t

i
n

~
`

\
f

/
f

'
l

1
"

E
1

'
r

m
Y

*
L

R
'

\
`

 
`

f
,

ll'
/

\
`

 
~

;
_I

~
.

~
*f|,é

`
,v

I

`
;

'
1

:
'

A
\

1
`-

;
'

.
,

@
~

;
f

J
'D

.
W

-
\

~
\`

_
~

3
\

\
`

I
f

/
3

W
~

'
s

$
c

h
__

~
j

.
_

_
/

.
.

.
.

_
_

_
.

..
\

~
\

.
\

_
\\

\
,

/
/

L
O

_._
4

,~
,~

.

.
.

\
.

r
-s>

\
0

1
 g

`
\

I
~

»
\

,
,

'
-

0
I <

°
-

;

-
_

\
:

1
\

,
,

»
'

\
.

.
I

»
"

A
,

Q
9

0
.

-
.'<

'Q
~

s
`

*
-

-
-

-
\

/
\

~
 

.
.

'
~

>
°

`*
Q

,
'

|
\

'.
\

,
 

/
0

~
`

»
'

J
»

~
*f

"E
,

-
0

+
"

t
w

~
'

~
'~

.
'

,
/

m
a

\
,'

~
-

.
'<»

»v
.

IN
~

x~
~f

¢
\

"
%

E
7

/
~

"
\

*
`

~
~

m
/

'
"

6
M

*
 

J
'

"
3

~
`

°

~
_

~
.

\
\

f
"

_
\~

"
/

,
(

7
~

F
llv

e
rh

ills
~

'E
'

v
L

a
g

\
 

\
"

"
_

1'
$

1
I

P
a

rk
:

1

#
\

"
é

 0
1

.5
..._

\
/

f
(

~
I

.
n

.
~

~
,

A
0

,
~

4
-4

~
r

g
a

g
4

.
"

,
\

_
(

Y
m

T
0

R
H

\
\

.1
U

H
/V

a
:

"5
a

|

\
\

~
`

_
9

1
.4

`
~

I
'

3
x

r

{
`

_
C

.
~

"
_

\
\

»
.

"~
~

___
\_

1
/

A
~

!

_
U

Q

5
_

_
;U

3
Z__n_z<

___<3
.

V_E
_:__Em

>&
.

E

_
"_

_
 ' B

A
 

-
_

_
S

i
___

!_{__

5
I

t
.

.
.

i
i

i
i

l
l

!
'_

_

E
.

;

_____

_ n _



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

L;
~

`
'

~
_

'

Fm
a

u
!

:

"*
r~

. 3

G
Hgn

..__
__

"N
E

*

.,,
_

i
"\

"
n

:

x 
,g

,

L .
1

"'¢
f*

'»
.

f'
 "

'"
'1

a

a
ir

s

'L̀~̀
F_

':

§
:̀

\
x

C

vfw >
\

"
» J

Z
; \

Y
J

u
V

 >
'x

¢
ln

u|



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

/
I

|
"

l
T

Q
I

-
'

n
g

a

t
l

1
O

t
O

¢

'

p
--

|.-
.

0
........|

f

IL
!!

Fléii~ 3 I il:
-

F

_Z®___

<
@

Z__O
_X<

V__N<&
V__Z<

_

\

59-

~_m
<

3

ri'
\

J_
J

D
.

-
-

D
.-

- |
,&

S

§
"~

E
§

1
?

5
§

;
~

E
.

E

U
I

l
l

:
J

'

U
9

1

O
-

Q
I

/

>

...
n

I'
t

-
l

i



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

"
Q

.

V
A

g
é

s
"~

.
E

\3
ss

G
H

Nrv

'C

f
.

KE
f\\

~
"

¢

k
k

.
;

(
l

~

A
.

'
N

o\>
Q>

in

§
f=f

-
(E

m
\r

\

~
»

a
i

.
~<

/'
<=

\
U

\;
{`

j
-C

N
G

-
'Z

ta
f\

/

` Q
Q

\,

"
\ *
-.

X

a
»f

(`
\

J

\
\

fl;



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

I

`

II

9
0

A

A
v\"*̀°

/5
%

W
P

D
IJ

i
w

;
'

©
o

`
~

5
7

0
1

I
~

_
©

~
\

?
"

o
s

.:
~

~

\
\.

v
'O

__
\

m
g

,
,S

-
4

;
~Z'

'

_
M

angére Bridge
nu

'
~

\
'

a
.

~
@

-
3

~
-

~
'

~
~

'
,

_
=

»
f

°
»

~
\

|

mv>:-QQ

_
.H

a
s

.

;
~

"
7.

D
S

Q
H

~
I0

'D
`

0

.
3

9
|

"
`

_
.,

=
..

-
n

Q
Q

;
V

M
a

r
n

e
~

n
9

.
°

I
R

D
_

nson
W

O
'

I'
e

%
L

°
'Z

a
I0

iii'
\

s
f

\

/L

\
\

/

/

J

J11u_
\

\1
`

`
_

`
`

f
Y

"
|

2
0

0
2

__
'

v

Q
`

`
'

@
'

\

\
 

\\
.

A
\

~
w

i '
\

\

K
,J

C
W

`
T

;
 

,
 

'
»

 3
>

o
_f

3
1

A
@

3
C

"
z

f
2

,
'

_
\

.
/

\

/
»

1
1

U
/

\
\

I
nm

©
\

y,
L

A

'
N

\\\=
\~

"
D

,, @
f»'»

_

/
;5

0
d

/
\_

1

/
f

D
L

G
§

,
,

,
/

-
/

»
~

\
\\

s
o

d
.

4
1

1
/

1
N

u
2

N
{

g
,

@
n

t
.

\
\

Q

7
5

0
2

,
-

'
,

'
J

'
_

/
'

~
D

I
.

:
_

(
W

n
\

_
_

_
,

/
/

0
4

.3
I

\

a
@

/
/

"
/

0
_

_
'

/
/

"
\

04.0
\

\
.

\

_
_

__
:

s
"

_
_

__
.

_
_

_ S
S

K
Q

 $_
i

s
_S

_
..___

g
Q

3
_

;
_

E
;

~

.
__ n

N
"

`
\

"
\

\
\

>
'

h
`

§
`

\
\

"
`

\
"

"
"

\
`

\
"

"
"

"
`

\
"

"
"

>
K

_
U

 >
U

_
 _

a
 :_

S
i

_
: _

 ' : _
_ _ U

~
~

.
E

:
3

_
:

:
;

_
Z

_
_

I



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

V
a

?\'
a fb ~=

,,_

3;
n

i

\
J

fly

XY
;

(EQ 1%
U

S
. 4

r
33 ~

{"'~
J

5
\

"C
B

Q
O

.
J

" I-\&
~

\.
/\

.
~

'N ?
`\

`\
~ll

\.
/

f
"'

°.

'-/
\

I-
\



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

5
5

o
d

'
\`§

`\\\\\h
`\\\\\\\`\\\\\\\\

BB

¢
_

\\\=
\\\\\\\\\\\

a
o

__ I



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

!'
¢

.

'>
\

\_
I

K

l"

.

'
r

LE

°w
!"

*_

\\
.

a

UG
i

n

~<»
.

x
f

"
'

l
x

'1
5

fi
:

~
>

F
\

4
)

'(
-

f
W

J

=
.9

H
.

, ~
if*

lm
W

u..

\
l

\
0

0
"

\
k

m

5?
._

_
Q

,
;-

~
:

/~
r

*f
~

a"
~

G
`\

I

W

V "3



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

\
\

cQ

'U
N

J

>
I

na.3
`\

\
5

 '
\

Q

`\
A

_
;

.
\.

X
2

2
9

.
"

E
3

~

)
m

a
'<

»
f

l
-

0
"

Z
'

"
~

-
~

°
V

g
"

fl
-

"
Q

~
E

3
.i'=2

\ \
.

'R
l

'
~

.
~

\
0

2
.

1
A

V
'

~
~

~
2

~
1

\
~

;
|'

_
.

~
21

.
_

9
\\

3
(

Q
.

'
;

P
\

5
.

5

\
_

_
.

.
.

..

\
.

_
.

_
_

_
_

f
'

.
.

\ ~
n

3
.

5
/

_
_

_
_

:
o

g
d

_
_

_
_

_
_

_
@

L
L

..
.

.
.

f
m

~
/

\
-

2
"

»
~

.»
~

°

~\
/

D
2

.
9

\
.

\
'

°\'O
»

'

|
\

\`
:

I
\\

-
\

'
.

"
~

I
"

'
':

';
,

'
`

`
/

\
\

N
N

Q
S

~
¢

.

@
o

2
.

a
-

S
,

L
@

=
O

<
\

[-
5

0
.

.
~

~
E

`
\

?
"

\
\

~
O

_
il"

'
.

"
"

'
'

0
0

'
K

G
s

i
s

f
x

s
n

P
L

\
.-

~°,
.

/
~

`

:
K

`
\

\
'

n
Y

~
P

(

=
0

1
.

4
»

'
`

\
-

-
"

"
"

'
Q

-
2

0
~

~
~

-
~

/
o

_
(

O
D

1
.

9
\

-
..,,

Q
g

~
.

"
P

-
-

-
~

»
\

»
=

~
~

\
.

e
~

<
.

_
<

,
--

-
n

n
n

n
R

|\

\\\\\\\\ \`\\\ \\\\ \`\\"
\ \\\\"

\\`\
\..\`\\\`

__
_

u
 .

?

____
3

5
W

Z
Q

Z
._

E
@

Z__O
_<W

5
<

3
__

:
-

=
_

:
:

=

.
"

' _
,

"
'

8
'

_
.

_
*

.
u

J
i

l
!

A

{
_

.
I

m
g

z
_

¥
~

_

§



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

f 
'g Z

.

.£;
;;

~
"Q ,

si'

'£"~
»i';i
"

E
h

 M
.

X

\
. U

"Q

52
\

F
l

,

.
.

~
S

,
,

:

"
l

'
n

n

$
"'

\

\
*H gn

"
X

\/_
L

>
\

if >~
,

'rf ?
|\

x
-

Q

\ \.$
~2

.
\

€'
-.

'

(x
_

`?
\

;,
.

T
I,

'
M

J

Q -a
.

`
\

&
\

C



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

\

k

\1

xB

3

ill
C

~5-f i
noBQ

\ ¢

_ f

ui
\ \

\

\t u »  ' ' - \ `

U © , » '  ' ~

\ ' ~ ' ` \

s ` \

\ .

\ l as \ A

\ A ~ \ ~

B u

s _ _ - - _ - _ _ _ - o / \ _ ,

- ~ \ I m s O O m " f

LL ST el \ ' U. Q mais,

Q UL ! \\ \

T . ' 4 5

@ \
x °

. - \ /m /

I
, \ =

\ f\
~ \\ °` \

\ I \
\

v . \ ' \ ' \ > ' g ~
1 S f 9 " '~ " ° % -

- 5 , . ~ ~ 2 I

~ E ,
~ \

; 1 g . 4 \ ' 1 \ , - . ~ \

, ~ ° = ~ ~

r ~ . ~ ' \ \ ° L -

1 . - q n f ~ \ Q ' ° ` \

4 ' \ . : : n m - _

o 4 ' 1 Q \ \ \ ¢o f \ . . , - -

`  ~ - - ~ ' p ' \ E ~ f » \

4 ~ " ~ g g cn. : _ _ » \

Q f l ~ \ - O ' . ` ` '

, _ .
' A

I
r l

, /_ . , " , D u

j ~ Q _ R e 3 . N l

. '
\ 1 I ~

- \ ~ . 4 \ A " /

, ' S / '
' i \ : .

¢ - _  _ \
° w G / / \ \

5 - F \ ' ~ O \ \ %

1 To wA / A

A > I ~ .

l l l \ | n l | | | 1 ' r h I

COXHEAU ROAD DMV!

(NURIC

l  l u t e ' 0711!

A  I n g a I 4: /1 |

IL L  M P MYID I

a n a x u - v u

l o u l - » lL | \ .
n u r - 4 \ » ~ q - . - \

C a v - v i
l L ¢ u ' \ h » \

x - . n ~ p ` \
WATER SAMPLING LOCATIONS

h i é v i VI!  2 1 |  IT M 04
r u  p u a u  n n f-. "VI 'PLAN No 11



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

"
H

~
~=f<

;~
"'f'¥

».
~

i.

~~.

H
F

.-
~

F
s

m
°

-
¢

\.
!

5

\.
..

"
-_

f\
J

I E

'
h

"
Q

-
.e

3*
"F

e
r

~
i

-
. T

L

a3
5'

U
H

Ti
f

-
_

'
J

,

5
; w

:
§

"
`

°
»

.

in
'"

\
;

*s
ri

J
:

w
e

;

a
=̀':

U
P

 m

"
'l

u
|'

-i
f

Q
-

m
~

>

~
_

C
"U

"\
_

"
"

'
P

'\
..

L
B

.

'R
X

W
H

.L
i

b
k

`\
-J

~
>

<
.

3
"

"
'

.

k
r

"
"

~

_
"x

i
\.

3
\

\.
.3

rn

Q



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

_n

I

/

~
';

A
9

~

/
~

'§
3

"
:

;
i

"
-

'F
=

.~
 J

"
~

 
'

*
7

5
"

:
'

an
\\

.
1

\
~

 =
 ~

 ~
.

v~ ~.

~t
 G

ab
fi 

I .
~

;.
~

 ~
 ~

T
h

e
 P

a
v:

/n
o

._
~

.
~

"
~

~
~

f'
~-

- '
73

 J
ill-

Q
 lf

-
"

§̀i.f
§¢

2~
Zf.

G
)

a
re

a
 .

P
»

'
~

'
~

B
 r

ll
ro

u
n

d
*5

°"
'-

l
\

._
|r

~
..

'.
~

~
_

o

1
x.

"=
 '

1
 

"
\

"
_L

s1
'»

'
x

'
.

1
~

I
:

.,
.

_
.

-
'r

"{
.

' 
' 

.
A

.
.

.
.

.
.

1
. 

I

1;
:-

..
-~

~
~

°
'

>
;

.
_

Q
_

-
_

_
~

_
_

_
_

_
_

_
_

_
_

__
_

_
h

"
3

_
_

_
_

_
_

_
_

_
_

_

.__
__

g
_W

ZQ
ZU

E
2

E
;

m
~

O
<O

_o
Z§

<D
O

__
__

__
__

__
__

1



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

F
~ 'TE
E

~
x

~
*

E

*¥
».

..
-

a
f

*
v

u

= 
~

l ?
'=

.
vw

'
\

'
H

\:
r

A
1

'f"
z.

ff
aw

*L
r~

..
""

'
;

@
~.

'

f
;

i

1
\

-L -

m
?

l

:
F

\
*-

.r
w x

"
"

-x 
-

H

5
;

:
L

!`
\

L !
»

4
s

,
1

.
~

Q
~

`\
'f

" 
\

fu
l

|

Ee
G

""
e

Q
-R

~
Jw

"̀° f"
'\

2* 55

"̀~
~s

:

f̀\»
P

\> rv

\ ( \ \

I



CEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA
!I

//S AA

_ .
moan I n u m l I

u v n n u n
l a v z l f r z x f f f l f f l l f z 1 / 1 1 / / 1 1 1 : / 1 / / / / / A r r / / I / / : I H A

| I

GREAT SOUTH ROADG h vI l

U1
_

C x h o n a l l - u n l c i n n

l l u u d i l l i t f g
l- » ~ ' r * ' | -

WATER SAMPLING LOCATIONS
¢nm nm ` RZV C)12\'*T""'.. .~.§'?.,'?»£"' I REV



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

\ I

r*
F

l
a W .9

Y
u Q

ll
Q

5
~

~¢
.

"
r

"x u

T
w

¥ 1
/'

z'
=~

» 
fx

L
'g

 ,Q
"E

k
r

;
,

k

i
i

"'*
~»

,
L

J

gf
;

*s
q ef f jg;

'Q
1,

5
*

.
e

.

J
;

_
\

.,.
.e

;, 
_

#u
,w

 w . "X \
.

\
.

/
"

W
P

Ke Y ?

.

'J
\§

\
;

G
\

"N
. J

\
`

)
\

:

5-
_J

H



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

/
~ ,U =

._~f.2'v.
P

L
Q

 E
lm

 P
a

 k
.

r
'

O
._

_
.,...

\'
T

4
\

~

f
,Q

~
" °~

~
E

S
~

-
~

»
L

.
~

4
/

E
)

~
1

0
`

¢
§

`

'
|

°
L

A
'

~
1

~

~
-

E
"

1
~

"

=;
:

"
~

\l. '

igai, =.- -

V
~

m
I

~
5

f
'/

5
/

~
E

~
~

°
¢

Q
Y

O
M

]
_\r..

°
°

.
.

'F
_

/\
Y

\
Q

Q

-

U

r
/

'

o
*

-
|

<,>
~~

.
~.

E§

.
N

.~

¢
»

~

"`
m

A7
f

p
.

.-
$

~

;
.

°

/
77.

~O

m
Z

®
_

_
<

U
3

©
Z

__E
Z

:
3

2
4

3
Z<____<

__
©N_

E
.

_
.

f
3

.
3

%
I

I
I

!
i

i

`
_

"
i

.
3

_
E

<
:

:
<

'



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

r
b -
h

i
».

~
~

 
N

"~
/*

21
% (_

.~
'

\
I

\

#w C
3

i "
3

1 . w
as

f
u 'S
h

$ F
L

f*
g

y
v

1 ,1
-

. gf
'B 1

N

J
'

`
\

\
"

h
.

JC» ~6
'\

VK
3

Q

I

I*
"

x
_

/
\

/
(5 \@ \

.
\

:
"O i

N
J



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

\ /

®A

D15

\'\5: Q I

r x. N

\
01.5 DL(© / I

1

7 7.4 C&UT l̀oR:
1ou r  no  m i m i©L7 /m m o d o n x e r h u

I \ /

o n  A l mn n l
non." = v : : ¢ n u |  u n .

i r q ' - ' o - 1 .
t u n a  h a s - u \ » ~

I  k n v l n o y
D - n - r s

§'.':'§£':': "1:n'..s°;z:?.;"'

i " { " 2 ' i " ` " " ~|I£Y IM2\

l l l l o r
: m n

01328 Aum " H I M

u / 1 1 / u k f u  a z / I !  I I / / I I I  I I  J i l l ! / I I I l l /11111/1/11

ROSCOMMON ROAD
WATER SAMPLING LOCATIONS

/ I



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

n

-1
I

.
U

/
/_

av
...

I'
\

\
`

\
`

\
"

f
/

'
/

/
°

O
\

\

\
/

f
I

/
\

\
'

/
~

/
 

$
3

1
I

\
-\

~
0

\
/

 
~

u
a

a
n

°
\

`
\

/
3

g
y

@
`

\
"

\
,

/~

L
,

f
I

-5
.

.Q
,

|

f
/

J
 

;
.

'H
'

~
\

i

-
.

,
,

.
_

_
"\

,_
¢

.
.

L
J

E
y

~
I

J
'

.
1

~
~

I
T

\

~
-

-
.

~
,

M

~
 

~
(

'c
~

.
¢

/
,

.
~

E
'

A
'

~
 

I
 

~
'

V
~

°
a

\

1
,

~
~

_
~

~
~

»
._

~
:

l
_

'
.

_
.

_
\

®
0

|

.
;

.
_

-
'x

_
~

_
;

.
»

.
~

N
\

~
.

~
3

-
,

.
.

\
.

~
~

~
m

\
;

<
`

~
.

.
.

.
__

"
.

~
~

.~
¢

~
.'

2
f~

1
§

=
>

'§
,'

,f
..

"
'

'
®

,

3
'

"
'

;
:

$
=

a~
@

$'
a§

=
~

~
'

.
¢

~
,

_
'

»
~

'
~

Y
°

Q
a

.
~

©
~

.»
.\

 -
 Q

.,
n

g
-

-
I

.'
.

_
4

'
-

f
~

~
~

~
~

~
~

<
~

~
-

~
>

~
.

'
~

Q
*

f
'

,
\

>
w

E
"

~
'

_
-

a
m

'
~

'
.

-
.

~
°

4
»

'
~

~
¢

`
~

-

~
.

.
~

~
'

;
~

°
~

4
"

~
f'

j5
`€

-;
4

-
s

'
2

,
1

0

~
~

a
f

k
s

"
i

T
>

.
~

"
~

.
p

i
'_

 
.

"
.

'
Q

"
a

t
3

 #
:

_
!'

~ 
'f

~
~

~

_
_

-f
..

~
.

~
~

,
 

:
:

.
-

.
'a

,
f

%
' 

~
L

'.
>

-
'

R
p

s

\-
.

_
.

n
-

=
r

\
-

_
I

-
.

.
;

;
-

.
.

.

2
 ~

 '
f 

~
:=§

¢a
€'L

.I"-:
 :.,~

<\
.~

 ~
 ~

"
~ ~

~ ~
f#;-;

--f,=
i¢.a

:-.',. ~
,

\

~ »
l

.:
.

,
;.

:.
 .

S
0

-
t

.
.

g
_-

I
§ 5

.
4 Q

~
5 5

`
\

\
\

\
\

`
\

\
\

\
\

\
\

\
\

\
\

\
\

\
\

\
\

\
\

`
\

\
`

\
\

\
\

\
\

\
\

\
\

\
\

\
"

\
"

\
"

S
"

:

ll K
L

f) Z C

_Z
U

C
w

>_

u
.:

O
S

C
)

Z

f/

<
X_

&_
__

}.
_

<
1

in
.. J

'
_

,
J

Z

2
1 I; "

1
C E gi

.
P

j
- .

_
_

I
.

 
H



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

fa

¢
'

:
~'

\

I

"i
l:

-~
»,

...
f

"*
-~

F
i; ~lT>

§

\
\

2
QQ

\
,

f
i

n
;

-»
~

. 
.

Sw

f\x

.H
V

»
-"

T
\

\ v~

,
'u

p

{
'

)

"\
.

C
)

'- "
5

-.
.

\ ,.» \»
'\

§
"

\

=
J

\.



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

.
.

v
'I

»
°

'

@
"

/
v

i
'

"
~

'
~

~
/

ns-
'

n
O

~
~1%

~ 'e~
"

/
_

.
_

o~
~

,U
_

~
~

'
f

~
.

U~
~ ~TO

~W
P-~

§;9;e
ll_

§
'.i

2`

~
~

,
'

"
~

E
..

4
_

(\;
.

v
_

\\P
®

"
\

.
3

0

¢
~

~
@

<><~
~<»~

.2~
\

$
`

2
0

-
'

'
'E

\
,~

A
~

*
"

'

I
.

..
\

If
®

`
D

$
"

®
.

~
'\\

\

I
~

_
i.

\
.

S
~

~
~

"
~

¢
\

~

I
'

~
,

,
.

»
-

"
\

0
7

_
'\

~
_

_
_

__
_

_
_

,.
,-

-
-

I
~

|
\

1
_\

.
.

.
-

-
-

_
_

_
_

_
_

_
_

_
,_

I
°

3
'

"
\

`
'

Q
\

"
-

.
-

E
'f

\
@

?
~

`
$

5
_

»
..

'
3

I
_

\m

1
®

\
'

\
_

\
~

>
®

\
©

~
~

/
/

\
\

~
\

~
\

f
~

~

~
|

:I
\

-
'

G
'i

~

\
ll

~

\
O

.
\

\
~

/
 

~
°

,
\

H
/\/0

/_
L

\
~

'
5

,~
`\

~
\

*
W

V
O

H
\

'
~

W
/

'
/

~
0

°
\

~
~

®
~

°
"

\
\

<
I

f
,

`
-

"
:

<
'

\
'g

al
"

'
I

\
`

»
\

.
\

.
.

ve
'

~
s

©
Q

'~
"

n
5

5
/

~

I
/

r

'
( _

_
_

__
>

>
\ \\\\\\\\\\\`\\\\\\"

\\\\\\\\"
\`\\`\\`\`\\`\`\

&
5

U

"
E

t
a

K

i
Z

Q
<U

O
©

Z
:&

X
<

&m
<

3
®

<©
@

@
Z<3G

Q
Q

_
_

_
_

 "E
E

 I:
_

:_
_

 E
 _

'
,

"
_

t
r

i
i

.
!

'
¥

1
§

_
¥

f
_

_
 

i
t

S
i

_
s

i
~

Z
:

_
_

 <
 "

<
 

x

i



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

d
u

q
.

3.IZ2~
5

"\
G

*\¢

..
D

..
2

nf?
'

u

I
*

_5
N

*=~;
~<

"\
s

e

R

m
x

s

~
~C\_

5:.
'9Q

'f

\\
:

=
.

O\¢P
*

\SE

"Ff\.

»§T"
§

\
X

f\̀J
F

".

C
H

.

I



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

1
//

U
1

§|§
B

,
-

|
4

1
1

-
Q

n
[

P
lilil

E
U

S
IS

°
c

E
2

Q
E

;
s

=
<

S
2

5
"

.

>

5
;

/

C
©

&Z<m
®<©@

>®D

Q

_
:<

3

ri

3
_

5

IiF.:

P

3
'0

1
5

inh
a

s
2

z
-

:
I

E
I

`Z
|

B
n



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

I4
.

"f
-

Q

.»
"\»

;;_~'~
..)

I
R

h

.
ia

-
~

"
'

n
¢

"
E

N'i
"w

i

~
w

f
;

»

.
5

1
~

"°>
~~»~»

"
Q

g
fg

51

5
{

`
*

}

C
- 3

F
;

'§3\,
'{>

5
.

I

v

"
\

.

~¢;_
~, _ 3

:f-.
h

r~ g,

,
a

t'><.,__2

3
-<..__,

'Tr
,___`

P
1

~
i

G
A

"
\

<
\

`\
Z

'
\

"

$1
'

\

X
'

M

$1\'%
a>

;-~
_

...
Q

,K



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

g
,:'&

¥.
"

\
.i

'~
\

`>,-*'.

~
~

<

f
f

l

L
n

-

,..

.
,_

.,.
'

_.
-,

..
-

-4
i

f
:

I
"E

"-"

~ . -
.; .\.-

f
f

"
~

ii~ 1§
`§,. 219,

_
"~~

"W

~
`v

1

E
\

5
\

.
\

NQ
*

~
G

)

Q
@

\
%

L!
©

\\
@

@
\?~3~?̀

\
@

,.,,
1

°
~...

~
\\

g
d

~
,

\
535

~
323

\

1
/

_
,

W
©

\\
3

\

`\
\

©
`

._
.~

 \»
"¥

"
'

-
'

fr
E

~
'

p
.

lr
1

*

.
'

.'
l.

"
5

|
.

m
L

`

_
.

.
_

\
"

3
i

,
i

.
"

Q
:

;
'

`
-

"
.

'
f

°
"

¢
|

|
.

|
i

¢
.

1

.
.

o
l

P
.

:
'

~
»

-
'

.

*
E

L
f

;
.

.
L

.
`

-
2

.
?

.
f

'
§

5
¢

}
"

'
l

1
°

§
_

.
,

°
"

4

.
~

5
-

?
§

'
?

:
€

.
f

€
=

%
;

'
§

4
~

i
'

7
5

=
?

*
'

f
u

'
=

f
f

*
~

.
"

 
~

;
- »

.
Q

'
'\°

°
'

'
-

 
°

:
§

\
?

'
5

.
'

i
:

"
"=

°
»

'
'

.
J

'
.

°

"
\

.
.

\
?

'
|

a
`

,
1

..
_

 
,in

:
\

"
n

f
_

 
~

~
.

`
i

a
p

h
r

-
i

f
"

"
~

H
fx

-5
"

4
5

u
3

'
\

'
°

"
'

*
l

1
5

.
9

"
'

+
e

»
»

~
m

-
-

.
.

:

~
r

l
"

"
!

3
°

"
"

:
°

Q
J

~
J

.
~

~
!

»
-

-

_
_

.
.

:
a

s
°

»
¢

N
Q

~
,

§
~

¢
=

5
;

{
;

\
r

_
f a

1
1

:
\

|
'

.~
`

"

~
f

f
-

~
~

 
'

"
~

'
f

1
f

5
"

=
f

i
i

o
"

"
'

-
=

.
a

{
,

y
i

q
p

+
.,

~
.

-r
°

-
f

.
§

.
\

;
f

1
r

'
,

 
3

~
%

1
u

i
e

.
'

f
f

~
°

"
~

 
.

r

V
"

E
f

;
=

ii
'Z

'
J

'a
f

f
"

"
;

;
'

:':\§
)'

`

:
l

f
i

f
i

~
~

'
,

f
u

,
-'f

-
,

.r
L

`
'

i
'

|
.

| o
o

.
u

i
.

.
~

I
f

4
9

' ~
 .

-
~

'
f

f
;

.
i

.
s

.
I

.,.., _
,

l
.

;
 

r
t

__

.- .
=

..
.

_
 

1
-

s
-

~
s

z
f

~
.

-
-

=

~
1

°!=
!i°,

=
.

- 
!'5

f;*
}°

-»
;'l

'
W

'
'

i
'

~
.

a
~

F
i

r
.

_
n

.
`

-
=

.

.
.

~
.

'
O

;
:

|
=

 
.

'
é

.

f
m

u
r

i
'

'
'

2
E

=
~

'
.

'
H

I

.
.

-
~

'
'

'

~
~

~
~

'

I
1

~
°

~
.

i
'

2
j

:
'

u
.

.
\

_
§

_
°

I
5

3
?

.
.

'
»

$
1

:
'

*
¢

'
=

§
§

-
.

?
§

'
.

-
'

-
:

=
¥

f
o

Y
*

B
-

 
=

»
=

#
=

-
°

=
 

4

.

_
£

r
m

\
'

.
`

g
t

g
.

I
,

I
.

~
~

a
~

a
'

¢
a

*
I

z
:

3
7

|
5

°
i

'
¢

§
j

§
f

'
|

-
'

;
"

"
"

-
"

"
 

<
'

*
"

'
=

Z
'

°
'

'
Q

T
3

°I
.

;
.

a
.

,
'

.
s

I
!

'
:

:
:

.
|

'
1

.

~
..

=
~

=
~

.
,

»
.

;
=

;
.

.
:

a
~

~
~

-
.

.
f

"
¢

.

@

¥
\n

..-

_______
_gg

m
zo

5
3

0
2

2
;

~
Q

E
m

<
Z

<
~

5
z

E
;

___________

`\\\`\\\\"\\
`\ \\=

\\`\\\`\\\\\ \\
\ \ `\

U
 >

¥
E

 
u

g
_

t
*

=
_

`
:

 
_

-
-

U

E
:

.
_

_
`



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

~
§

\

--...

I

1*̀"=f.
F

r..*"E
2

_.
a

!
li5

i
:

~
n

.,\.*I
u

Y*
\

245
i""\

ilP
i

\3

U
K

C
,N

,s»'~

'Q; ,

f\l
G

\
\

.Yf\J
U

;

_
L

"
f\\

J

<>~
'-\

Jqw

M
1

\-J
"

A
J



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

01-6
n2.a

»
'

@

~
-

.8

@

@
D

1 7
'IIIB

7
 

'@
D

"
I"

D
2

6
-1

5
0

°
:

.
-A

lg|
Q

.

I
n°

D
1.6

\
©

\
'

~
`

@
*

"
A

V
C

;
`W

.
2

;
V

\
'

»
.

:
»

'

7
\

~
~

'_
1

-~
O

~
!_

.|~
D

\

~
.

»
' ~

'°L
°"E

/m
'P

a
fk

~'.
.

<<
9

.
O

\
»»

/ '
\

G
 

"
 

`
>

"""
" 3

!m
§

P
-m

y
;¢f,

~
nf

~

- - ._
v

>
 \"~

"'f§
'§

1
'.Q

~
 -'r ~

-
'ei ..<

_
-Q

.
.

 
~

 
;

*
~

"
5%

~
Q

, ~
~

\-.Z5̀§
£

3_-
m

_.
.

g
~

L~
.r

,
S

~
~

"
{

-
Y

\
~

?
»

'
~

@
~

 
'

=
1

»
*

 
g

s
»~

~

-.
N

'
-v

'
l

f
| 'V

L
v

=
a

"
~

"
°

"
 \

n
m

~
~

,
~

,
.

.
,

-
~

~
¢

¢
,

,
~

.
`

.
Y

.
.

f
.

.

@
2

~
`

~
°

V
-

-
G

.
.

n
.

i
n

.
`

h
a

:
¢

-_
~

b
y

.:
.

Q
~

g
.

~
,

~
~

~
'

L
I

°
~

.
>

=
.

§
-

~
L

-
'

~

I
~

'
_

»
.

-'fu
~

.

1
0

_
S

V
~

.
_

4
[

;
¢

.
F

f
"

\)
Q

?
|

E
w

a
,

¢
~

~
t

s
c

h
l

i
l

~
2

"
4

}_
»

2
.

m
"

=
'

"
.

~
~

~
~

~
~

°
3

~

\
|

f
'

/
°

~
.

9
~

~

Q
#

2
,

~
~

~

_
"

f
\

7
~

~
p

~
-

~
~

~
\

>
"

v
t

~
~

°
~

_
F

I
I-

~
O

'
J

`
Q

.
¢

\
°

'»
-

'la
-

i
a

-
:

=
.

.
;

~
=

A
~

,
.

~
'

=
-

-
\

.
4

_
_ a

s
>

_
_

`
\

\
`

\
"

\
\

\
\

\
\

\
\

 
\

\
`

\
\

\
\

\
\

`
\

\
\

\
\

\
\

`
\

\
`

\
`

\
\

\
5

y

~
~

5
5

3
 Q

Z
E

W
;

~
'

B
;

m
_

Z
z

§

__
_

u_ _
u

l
}. ___

_

i
_

i
i

i
i

¥
"

j
 

I
f

_
S

i
i

l
l_

:
;

<
.

'
i



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

2»
.x

*-
n

d
h

»t
" N

rr
.

.
. b

K
"

,

\
1

.
11

:3
_.

4;
.

5
j

~
~

~
f~

,
_

g

5

.
\.~

3

'
"`

~
rv

-_
¥\

.

$
2

b
w

'Q

~
'-'f

i
ci »

-

. 
"

"

<>~
:> 2

?
"1

,

s
*~

-
,e

r-
va

l;
Q

1:
>

-'
\

.-»~̀
Q\

ff

'UQ C-

¢
`

|
`

\
' .

I

.
\

f-
"

y
In

U
\

L
f*

-
.



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

| ' ¢ \ . _ ° u ' . \ I . , ' ' x ° . ~ '
f | ; . | - " . ~ ' _ Z \ - . " , , ° : I " n a

= - . . " 4 - '- . ° ° : . ' . °  - = F = 1 : ' 1 " - ' ° ' 1 = - = f ! " ' 1 - " ~ ` = i r ; » = Z § i ' = * , . ~ . ~ - ' = -

'W . . _ I . I - l . l , ' . '  . r " \ 4 : " » "

_ 0 _ \ - . I \H - ~ k ' - - , 1 1 1 4 - 1 * ' , ; ~ \ ¢ ¢ - 3 ` F ~ " } ? , " " . ¢ , 1 f , ; " ~ '

'

I . . . " I » ' " " " - . " " " ' a ° " " ' - ' ( " " 1 » ° * f . f ' r . " '

I 0 | " . . ¢ \ ` . l l ' . o : \ ~ e ~ P O . . . .

Q I a n » 7 ` » - ~ " ' ~ ' ~ ' . " : ° "

- u f , ~ f - f . ~ < i f . - _ ~ ~ . f f ~

\ : ` . , " ~ . ' | - 0 I I U ' g ~

. ` I _ p 0 ' l o l ' ' ' " _ : l : ¢ W
. ¢ I n I a t § * _ § , § q ' : ° ; . = " = ° ;

' f _ ~ » f f " , .
° ` £ " ? . , > ; ; f - : Q  ; » ' ¢ ~ 5 ¢ a j . ; , 1 § . ' } » . .

. ~ ~ f s ' - : m i M 6 w r - ' . ; : f i > ~ v

. 7 : . ; = . ¢ 1 1 f : . r ~ , . , . , ; ;

= ? g : - a n i - { A " ; - i r ; : - H I '

f i * - , = . ` é - = * ; ¢ = ~ - » - ¢ § . ' = = § L E " - ° - - Q~ ¢ - x i i '

_ . . - . ' . » . ' . ~ . \ ' ° , ' . I ' . u l ¢ \ l , l u 1
~ ' ~ ~ ; * . \ - 5 9 . " % ' \ - . - é f - = " : ' E = ° " f  ' :

I , s l U ¢ ¢ I ` J . I P " ¢ l ' °
1 J  - . - : . : - _  : ~  °  f . ; ° ' : . ' ; 1 ¥ ' 5 ° § ' E ' . } . » 2 " ~. _ , , - E é . : - 2  ' F - . 1 " 5

'  \ ~  ' , ° ' " | '  ~ g u f . ' n . J  u ' : | f " ; | " " » .

'
. - f 1 . . * ' : = ' - Z  - 1 , E . ; i - ° - , : - i f Z - . 1 ; I » ' ' . . - r = _ " . f .

1 » . _ : , - - » g _ : ~ . \ f : ;  . . _ . , ° ~ ; . : _ _ _ - _ - E  _ . Z n 1 - ' » _ »
. . .  - .  1 ° . - ; » : »7 ~ §7 ¢ - .

¢  . ' . . :  ' Q 2  I , » , . . , . .
' ' ° ' . p o - ¢ ° . . \ . y I a c '" ' " ' - " . . . ' . ' . , . t . . ¢ ° ° = ' f ' !

- R  0 . . ~ = ° - = i - r j ;  .  ~ : = ' Z .  - - = ; - = ' : ° I ' - : =  1

- I T n I ; " . I . '  ~ : . * ~ w . ; ' . n

l ! g l .  ' . ; I - n , . : Q . .  1 1 n I ~ * ¢ l a i ~l O - . ~ : . ; = . ; , . ; - i _  ~ , ~ - r ~

O _ . =  : : _ = 3 ° ; . " : » : 1 ~ ; - - . = ; r . = - t . . @ . w . i = - . ; - ; - 3 2 1 . :

\ ° ' -  - H ¢ " ' - ; °  ~ " - f ' 3 ° f . " ' °

' ' _ ' Q ? » . . r _ 1 ' ; ' : . 9 1 H n , _ ¢ . i n
` " i T " : 1 | ~ . . ~ . : ` * ' ° E 7 § : ¢

. _ ' t . - i . : ; J - 1 ; f " _ 1 .  : - | ¢ ' \ ¢ . | F g :  - a n

Z 2 - ° - ~ r :  . ; . € ? E - . ' . ' ? § f z ? - ? - » ` - § e . ' = f

2 ' ' T : ; . ° " : f . L ' : » " ° .
- ~ 5 - n ' l v ~ - ~

2 9 . 0 2 , M m 5 . ~

D . . ~ ~

~ .

' a
' P '$ 9 ,~ \».~;\ ~ | %\ ,.

G 1

\
" \

\
I \

| ! ' J § § y " " A \
. .

' U
G

Q . -

I

tw-= -_ :
.

\\ I \

I
I A

u
\

\
\ \

A \

\
\

\ " " '

/ V-̀=

\
¢:»

\<\W\ ESP

/

A

A.

/ .

/ 3.
sf/ \\ ©

B HD

\

'

\
\
\

\\'g \
~ \

\
\

2

N

01.3 "
- O " "

'
~\

\ \
. \ 1

S
°\

\

~v

©2~

\E

\
\
1
\
|

\

E

\

@
' S nas

\

\
\

\\̀x
I I X U K H J

' \

KIWI ESPLANADE
WATER SAMPLING LOCATIONS

Y.

Du m a

nano s g

D. Lunar lz/ 1|

L  la h n u n I Y I H

ILL APPRUYID |

: w w w C- I | u- \ . ¢ . ~L . . . - . . .

G n l a l v w d  U L
h u ; - n  » . ~ ¢ . - 1 4 .

t u v m
l  h n v v o o - \

I - ' w r yU1
K

\ u n l u ; | | n | ;
I l I I I I |

v w - 1 - Q U T I l i l U
l n I C I L ! M J (PLAN NO. 21 1



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

I

A .
y|l\

\

' Y

i'\
D 'w- I

\ I "
\ P

»

-¢
- I

.».

E

v-_n
r .
'w

J an

9
DQS?

,
Q / .

q
\?

!b I
Q

| _ -

53Rakau- I
r

I»}\ x; - - " I'1

a; ~ r I

\

xt/~£l Cr .

emu: | n.~...; | u m

H I .  A H I O Y I U

I / I / . f / / I f / / / 1 : / I / l l / / I / / / / I / J i l l / J I I N I I 1 / l l k h v a

0 ¢

H I l l l l h

RIVERHILLS SCHOOL¢--¢»~ _c;¢__:_bs - su d

U1 | I " \ 4 | l l Ul n o f o l l v l l .
C.:-nu-wt

I i n- c ra b-nn.
$ 1 8 1 7 5 1

WATER SAMPLING LOCATIONS

I I I I I I J I I H r n - » -  S w !  I U  n n
I n  ( o l zu  | | _ \ \

R l v  ( n 2 `



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

"fi
?

=.

i

"

b
~

~@> -5
\

1
* f" A
*

sw
'

5
F

1
F

ii
; E \

) \J
\

-.r
N

a
L

N f'-
.

N "F £5

I



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

i

-
__

S

©

"
'~

_J
r * u

f _
\;-

_
--.

Q
L

£
'

m
,r

\
D

-
O

~
0

~

f
f

'
N

V
w

v
l

Q
'D

 \` -' "";
_

s

»

|.

"
. ~¢

,
/

d
u

~
.

5
~

-
-'

_

I
~

<
r

--
Q

-
'

.
.

p
S

W
A

N
~

'-
o

`
.

Q
~

(
.-f

Q
-

q
_

J
°

'¥
a

.
.'$

,Q
~

s
Q

..
.

'
|

'
O

~
~

.~
I

~
~

.
~

@
_

~

.
_

~
-

f
1

;
~

~
~

A
-

...
+

:»

-
|

_
~

'
V

~

_
u

l
.

,
;

2
-

s
\

_
S

a
.

'_
',m

.,_
.

q
3

2
 5

'
-=1§=

 ~
- 75' :-`.!é

4'
`

~
4

5
'

`
»

i
.

5
,

J
'

T§~3:§Q
§..

_
~

\
\

..
;_

»
.

:_
;.

:;\:;.:-:_
_

_
`

.
,

L
S

w
.

,
!

~
.,

»
,

S
v

-
.

,
.

.f._
;;,-

...`
g

§
(

.:.,.,

,
 

'
-

:._
:3

.
._

~
_

-
'

»
'

e
¥

;
f

 
~

»
~

~
f

g
.

.
~

~
~

1
"

~
/

_
.};

_Q
.'"_'i.'§p_\»

_-
'

E
'::\'r.'} fi

1
--E

_
\\;:.2

-I5
:

;\
`

{
\

`
u

v
 

'
f=

i"'~
'

~
~

°
~

"
"

"
f

''
~

~
 =

"-'-=
'f:-i»

:*f~
=

~
 -"

1
'

g
 

°
.

;§
'

~
 

~
 

~
~

-
~

z
s

. »
-.,»

,=
 ~

 ~
~

:
g._

;;.'-
~

.

,~
\'%

'?
_

e
;- ~

~
~

.
Q

'.¢
=

2
§

a
=

A
-f2

_
=

§
r~

f

~ ~ Qu
-'it-3;-.»''.'-ii -' 'E

 - .-
' '=§1';.

'5:_'\$='-S*
..

~
~

 .w
s

x
-'¥

`'iii ~
 ~

§
.:."i=

'i"'
~

. 'R

~
|

(\|

'
,<.

ff/"
¢

©

`
/

:
/

2
~

/
I

/
,

°
,/

/
,

»

/
/

/
j

s

_
_

4
*

,
f

/

/
~

/

'
\

,
I

/
It

,
;

/

\
_

/
4

/
/

@

,
. .

/
/

,

4
-

.

_
_

_
.

S
a

_
 U

>
=

_
_

:
_

 
c

_
1

.
1

1
:

:
_

.
=

_
:

-
U

`
\

`
!

`
§

\
\

`
§

\
`

\
`

5
`

L
\

\
\

\
\

`
\

 
`

\
 

\
"

\
"

"
"

`
\

"
\

\
\

\
\

\

~
~

W
ZO

E
E

Z
_;_<

m
3

~
.

§
_

>
_

D
Zm

_><
Z

m
ji

E
____:___;

'
S

l
i

_



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

<̀> \1
§:»

£3

'X*"°
b=

t
r

,
a

l

x 3
'=

'=-
.

L;
>

N
i

V
s.

1H
L

. 
,_

_
`

E
n-

s 3
.e

*'
, '*"v

\

3

~
I

R Qs V
x

'J
v '

H

U
\x

K
*

15

(
\

42



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

..
/

'
"

'*
'v

"
f~

'1
f{

.
..

;
~

-
\

 
/

,`
f`

L
 

/
'

\
/

r
\

f
"

i
.

»
~

'
..

J
.

,
 

'
"

»
"

q
-

 ~
~

-
-

"
:'

"
=

"
'

"
<

>
'

,
I

"
"

--
~

~
-

/
\

 
-

I
*

`
\

\

_
I

,
O

"
\

I
.

~
.

I
`

~
-

`
"

I

,
'

'
'

I
`

~
,

\
U

=
/

=
u

c
|

u
v

O
4

7
~

.
._

,
<

1

\
°

..
\

\
,

~
~

~
_

_
/I

\
 

\

I
I

\
.

»
~

3
'

\
0

'
N

d
'

~
~

'
f

`
~

,
\

'
f

|
S

~
f

_
f

\
\

,
1~

{
L

'
.

\
l

`
_

l
"

|
;

|
;

.
_

0
I

'
1

|
'

I
"

/

_
°

I
\\

,I
`

~

|
~

I
i

\
l

I

ls
l

-
"

§
%

|'
/

--
r

':
"

|
I

~
\

I
"

 
~

V
.

¢°Q
¢'i., 3_1

.
Y

'
b

\
.

'5
a

?
~

:;=
~

.f.H
f

~
'

'I
1

'
\

=-
.

.Q
~

..
'

'-
i

.2
1

.a
a

:.=
~

.
_

_
.

g_
1

:'
="

I
A

S
U

~<S
"

q
.

ll
~

 
-

"
f

'
'

I
O

I- \
'

\
\

\
_

L
L

'7
7

 `I
;

~
J

1
'

I
\

. 8
c

~
':1

:|h
.'

-
.

o
g

,
3

C
|

n
I

I
`

~
§'|¢~

 .
u

|
?

i?
,u

-
_

:
.

1
-

2
0

/
|

°
\

 
`

\
,

I
l

l
/

 
/

_
 

'
~

I

°
'

.-
i

é
.

~
.

f
b

"
"

`
`

=
 

~
`

'
`|'

I
N

1
"

°
~

s
'

"
.

?
;

m
*

¢
\

2
0

1
`

"
°

~
I

1
-

/
"

__
~

I
'

~
Q

~
-

»
`

'L
I

1
\

~

,
.

.
w

»
~

.
~

~
_

~
.

~
v

,
-

-
_

-
~

~
i

*
/

~
'

~
'

_
.

1
`

`
~

'
I

\
-

f
~

`
\

.

-
f

\
_

.
§

\
'

~
~

j
@

~
'3

i
.

~
'

I
/

,
m

n
I

~
Y

\

~
~

,
v

-
1

~
S

3
~

p
W

(
1

I
N

.
.

.
.

~
~

.~
I

-
-

n
:

{
5

_
,

f
~

-
I

l
I

:
~

~
é

f
'

,
~

Q
E

,I
 

'
:

-
_

I
l

l
l

"

~
~

U
A

~
f

,
.

5
,

`
L

i
'

'
~

I
~

~
,

f
f

\

._
,,._

_
~

I
o

0
m

a
P

_
_

'

~
i

O
"

M
f

\

~
_

.
M

~
l

F
:

g
\

:
l

|
,

.
_

,
.

"
1

u
\

7
-

`
`

`

-
r

'.
*

/
_

»
~

,
»

'If
7

-
-

-
`

I
"

"
~

i
"

'
1

~
a

f
-

Q
H

S
9

.
`

;
?

-
`

:
J

/
I

\
R

f
f

"
1

 
I

'
'

~
~

'
_

.4
~

.
-

.
1

:
"

-
~

~
I

$
6

9
/

1
°

0
3

=
r

3
f

:
-

r
f

'
-

2
5

'
~

.
=

@
f

;
-

»
»

¢
~

J
'

-
~

 
,

4
~

-
f

i

~
2

>
f

§
z

%
f

.
1

:
§

:
s

#
e

.
-

f
f

f
'

-
'

-
-

.
~

~
E

i
?

~
~

 
'

_
"

T
~

'
.

-
`

'
X

.
~

~
n

~
~

*
.

-
`

:
<

--
--

M
.

.
Q

'

--'
5

4
'~

~
~

.
°

-
._

-
:

"
~

_
~

.
`

~
"

-
_

_
'

q
.

.
.

.
,

_
_

~
_

_
{¢

_
_

_
~

_
.

_
_

.
.

_
||.

\
.

.

"
~

`
M

-
'

u
m

w
"

r
.

°
.

2
u

»
"

?
'=

`
~

/
'

f
}

"
=

"
'

7
"

"
`

°

J
:

'
"

\
I

h
i

|
|

)
n

h
.

|
?

.
|

.
1

I
._

\
,

`
_

,
'

\
)

\
\

=
§

»
._

S\iQ

2
~

4
~

I

§
\

nnzQ|-
=<

5
C

C
C

:
<

..|
a

un
D

Z
<

._|
X

a
.

<
2

<
r

<
_

L
n

u
:

H
J

|
_~i

3--5
-

S
l

:

l
f

*

A

;
§

~

=
3

:2
>

:
-

l

I



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

'I 22
12

> ~
1

J

\
"'

u
.

L

f»"*
=»

3
\

.
,

_

£2
""

-.

Q
T

u

4
5

,.
¢

l

l
"

\ U
7

\

i
d

v

\
"

N
5

(
\

\
.

#3 P
1

N 'N

~_
-.

..
\

"°@
*

`
\ "~

.

~
l\



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

I

/
"O ~

0 ; L U

> <4\
S
2

5
S \
~L

\

r ; / / 1

I wb'
. . . III / / U

I.-I /' U_ I

..'°¢r 2. / /
_

"

. I

I

Dx

O D1 Q
O 1

~ _`,_'; _:
01.1 `\ '

V. -
M J\ ' J \ ?

84.7

Gy m s

\

/ /`

\ \ \

\ \
\ \ I;»'

ika
\_._

f'+°'
WN\

~\h 0 4 ( A A

0W 7 $4

U. LMI# N l "

OIU IC A  l l l o l v u H / l l

PLL APPIGYIO

r / u u / / / u / / 1 / / I l l / I I l l l l / / / I l l / / / I l l / I I I I I I / / I

_ N I U ! I l l
GI

in

HARANIA AVENUE0 - l l h v u v i

l i n t - a d n :  u g
P u p ! i v u p s v g

C u - r u n  b n a u n n v
A 1- »» »~ |¢ ~ \

| ~ ¢ ~ n ~ \U1 WATER SAMPLING LOCATIONS
(lllllElT$- ' -r_(¢1\_;»_=.yv1 ||azv:F5n'\ I RI V



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

~
Q

*Q

CT
D

¥
\ *R

'N
I

n

Qs

a:

H
H

v
m

F
*-a

{:°
'1

b_
 1

*
ii Y

=r\»
\ 45

N
.

.
-

s
P

s

Q
\

.1
-

"R
l#

N
'b

C E
\

'A T
\

;T
\

5>

><
`\

'v
w /
N

f\
»

W C"̀
*~

.>
\

r ?>
~.

"
\ '
~

/.
:



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

o
V

'

-
'i

.|_
_

l
l

u
n

.
_

H
~

:
,'

v
:

'
.

y
v

V
5

..
.

5
~

P
0

.
0

r
'

f

1

4
i

'
`

~
'

~
at

éfqm

°
~

~
'f

'~
'

.
~

~
-|

..

°
.

/¢~
s

~
°

5
?

~
D

S
ds~

.

~
~

'
~

-3\~
|sg|dU

~4

~~ _~PS "~
I

U
'

3
/

J
J

3
\

r
'

'
V

F
 

'
4

/
\

S
`

'
\

I
'

Q
O

4
7

~
\\

»
 ` `

4
.

.
\

,1
Y

"
\

.
I

1
'

p
\\

Q
~

9
 

~

0

Y
"

_Z
s zu

0

If
s

'
`

0
`

\\
O

'
\\

V

\

a
Jaw

/ :farm
\\\

\
$

1

|'\

-

U
lllltln

 ~

~
"0

I
I

I
I

I
I

I
I

I\
I

I
é

I
I

.I
I

I
I

I
I

I

.
_

_
_

\

-
_

~
O

\
\

"
\

\
\

\
\

$
\

\
\

\
`

\
\

\
\

`
\

\
\

`
\

\
\

`
\

\
\

\
"

\
\

\
`

\
\

`
\

\
\

`

_
d

u
g

~
~

mZ©_
©

;Z
_

_<
_

~
2

5
0

I.

p
o

s
 

"
"

~
NU

3

~

-
-

_
"

5
'II

E
I

"

/
II

8
'

/

/
.

I

Z0

-
LIIIII

"
`

 
"

_
»

_
I

~
IIII

.__
IIIIIII

/

~'~Q><>~\
\

9N

C
10

- C
C

u.J
|

-<12
3.1

U

$13 i
i

f

U

.



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

IM
.

i"=
e

Q
,

,
\C1

<
<> "f~

».

\ il
w

*
h

u

¥=-
=

\.
.

i4
.

.
'

\

J

W ~
-

.
1

K

.3
T

.
U

m
! g

V
!

.
Q

)
9

L

'D
Q

.

.
I

'<
\. I' E

Q
05 \

.
-

'<
~_

"
N

X

\
\!

\
;\

,

. \

(\

'-
-

\

\ .
\

,
J

v



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

"\`\\\\`_
`\\\

\\\\\`\\`\`\\`

E
:

_
______.

_`@;
_

\\\\\\\\\\"
\\\

3
)

3
_

B
S

H
S

g
i

n

C
)~

` ~@
01.0

\

/

I

O
*

U
3

'Q
K

L
n

Z<
3

C

_
g

Z_
X

<

G
S

_Z<

'8D
'0d

-
n

-
1

_
:

l
u

n
a

-
I

g
-

:
_

I
l

I

u
w

_
r

u
i

|
|

-
n

g
-

n
g

:

g
l

"
.

-
I

*
-

n
.

_
.

p
r

_
_

-
1

»
¢

-
B

-
l

.
¢

;
-

1
n

n
p

v
i

-
-

-
|

_
.

J
¢

_
|

|
u

n
l

¢
-

p
I

g
¢

.
|

.
-

|
-

.
.

-
-

n
o

:
m

7006

\
|v

"
"

"
"

uf ~

'f,E
*

/
@

/
,

¢
l

u

Q
and

~_
<

3

@
\

f
f

/
'I

i
s

:
\

1
K

A
N

fx f:
.L

u
!

»
'

J
' 'a

f
\

-
1

1

,
/

.¢
-

.
<5

/
/

*
~

?
,

/
I

/

Z
/

~
/

I

\
I

\
I

6
D0.7

\
D

1
2

\,\.O\
\

\
\

L
D

\

/

,
L

,, -
;

 
~

~
,

I
 

_
 

~
Q

D
~

 
|

=
i

`
'

&
%

:
\£

°
\

';
':

:
;

|
'::»

.'°
b

i
;

P

.
|

~
 |g

°
%

' »
 -

f
°

I
.

, g;

"
\

|
l

'
"

'
°

lu
:

.
l

"
'

l.
.

'
.

'

51
.

:
_

\
l'°

\
Q

 .5

T
A

l
~

nr- ~~
»

=:f=== ~
..

.
-

-

\"l\;"H
'

'iu
f

'
e

f
. A

.°

'L
\

o
,

,
'.|_

;-.-
~

~
~

Y
_fj-

N
q

(
.

B
.

_
.

5
.

,
.

.
\

\
\

:
f

z
:

.
#

'
o

m
;

.
:

.
.

.
F

.
'

'
»

'
.

.
f

o
"

»
°

.
x

M
°

°
'

°

U
°

3
E

B

O
1,

.
, _

~
,

._
.

\
"

'
1

.

1
,

~
7

t

..:;,
'

Q
'

~
~

f..
'

.
-

\
5

§
2

~

.
ij'_

;
.

\
..1

~
\

,
.

.
.

__ '
.

_
 '

\
__r

»
'

M
~

~
~

f
=

f
~

.
=

"
=

~
-"'-'

.
.

.
\

,
e

;
'

.
.

.
»

.
.

¢
"

'
-

r
~

W
e

~
&

 :=
"<

»;.".
9

:
°

',
:.

'
.

i
.

`
)

.
I

;
.

.
I

r
-

:
'

-
.

'

°
'

I
"

.
.

\
'

.
'

|
'

E
p

~
»

»

.
.

`
0

fs?u>-rf

3
if21

1
4

,
-c

r
*

i
n

"
L

-
Q

. \n
l



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

~5
1:

*f
f

Q *N »\

% ~"
\

'r
s

1 .-

D

;
~

~
"`

°'~
»

"`
i°̀:~

-5
-

8 6a

*L
4

'
f

\
'P

Q
,

f
'"

\.
~

-z
\;=

,,,
5

1 a
L

f
'

1"

. 1
L

F

=
,,

\'?
>

y
"m

n 1

. 
~ f x

U
*T

i
-~

x
-

l
u

'Q
*m

'
\

.
g

m
*

.f
 ~

?;*
.

R
J

3
;¥

\"
'

\`
\

)
\

x
`?

E
Q

éf
ra 2*

1
.

%
f

f
~

\
f

` $75

-a
Y

N
<

(`
1

I 
i

v
a

`-
\ 1
:

-
»

Q

,`
J

\ \l



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

Q
~.

\
.»

_\

V
Q

\
§

»

\.1

~
C

L/FTO
N

 R
D

"
"

"
"

"
"

\
"

"
 

"
"

 
`

\
"

"
\

"
"

`
\

"
"

\
"

`
\

"
.

_
E

 
E

 
_

,

_
_

g
l

g
m

ZO
;<U

O
__

O
z__

Z<m
~_

<
3

8
~

m
O

g
Z

o
g

~
_ E_

:
:

;
<



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

lm
.

~
:W

L

-
_

,
.

.q
's

i

r

*L

1

U

$25
1

'f=
x"

° <3

I
6

-»
-"

"
w

e

.}
;"

°=
=

.

"1

x
1

1
f 

§
{'

O
;

'31
/° ,
J

v"
"»

C
a

'FY

U
N »<
> m
.

V
x

<1
 _

D
/r

~
,

51
\X

<
)\

\~

N
zc> D



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

1W

: . ,

O

\

7 /
/7

"5<>Q<

D2.0
" / \ \J // \ © /

\ _ .
I

Va/ve

r§~ _' f D1 .5

¢ - " " " " " - ' -

/ . _ - - _ - l " " " " " " _ " - - _

¢ - - l " " "
- _ _ . . | - I - " " " " " ' _ _ ' - .

/ * - , , , - _ - '
/

/

775) _ -I
/ I , a

.

' W G °*  '

DMV! D. Lauer Ol l l l

CHICIZO A.loonuf . UV"

KL vrama Q |
I I  l f l l l f l l l

' \

l l l I l l l l ! TITLE
BAIRDS ROAD

[UI
§|_|5nnnx

O A l ! v \ ¢ v v \ |

s f n u n n u l u b .
Dn p l\ \ u u p s » u \ L

C o wv d h u u n o i wu
lim -v \ |o io \ .

S w - $ 4

' 7 :  t wg c v u n g l x n

WATER SAMPLING LOCATIONS

( T[W W



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

g
.

.
_

.
»

"

`?
'»

.=

\
\

. 
'

vs
_(

Q
 »

"»
~ ~»

».
f=

<
>

~
¥

1
;

;-

*
u

.

=.
».

.
Q

in
~

i
\

1
r

v
"

w

~
/B

3 ~
Ce

S

w
\ /-

E
§

i%
>

"
E

\
)

<

\
V

J '-
s

/

N
\J

W 0



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

M
2

.
|

_
 '-.

\
.I

'

.
_

_
.

_
_

_
~

.
_

.
.

.
- .

.»
~

~
~

-
~

 '
~

<> <<~
~

.
4

<
6

5
 

.
~

~
~

'
€

'
£

"
°

§
?

'
?

p
''§`i;_:

_,
.

~
>

~
"

'
ii

"f\a
»

2
»

§
=

\'
f

®
~

~
~

'
_

g
~

~

`
(

;*;
r=

._
'

~
 

`
'

`
f

|
§

=
H

|
f'-

r
r

f

Q
,

1
:

W

"
'U

M
.

[_
g

`
'

"
n

u
\

"
"

A
H

..
.-

`
n

.
.

~
k

179
-

-
E

i
'

\
@

-.
.

U,
.

\
$

W
.,

.
"

\
_

O
.

'
\

`
ll

\
I

I

\
A

\
s

m
n

vm
-

Q

'W
,

5
:

\
1

D
u

0
J

 
5

\

f

1
_

,
\

a
v

\
/

1

'
0

V
/

[I
/

~

@
ll

.

l
r

.'
'

~
@

`
 

`
€

C
1

n
u

 W
/

.
\

.
,

4
1

@
n

u

D
u

 ®
>g

/

>
_

O
./

a
f

/
\

`
\

`
i\

\
§

`
\

\
\

\
\

\
`

\
\

\
\

\
\

 
\

\
\

\
\

`
\

\
\

\
\

\
\

\
`

\
\

\
\

\
\

\
\

\
\

`
_

"
H

E
 

d

_
g

3
5

3
O

Z
_§_

;
H

i
_

'
B

_..__
O

g
<

3
__

~
_

_
<

::<



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

_

-4
;

~
~ ~

41 <~
\

~
M

"x
~

~-
~r~ f*

Bs
'lb

A
I

N
N

w
i ii

; K

\.v

\ LQ
,

\

~'
\

N
5

*
|'\

J `
\ YE
: .



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

/,»
©

'""
-~ Q

I
s\

,
»

©
~

"
"

"
°

'"
-

-
-

©
@

oz.:
"1-°

015

..
/

s

.

-
"

l
_

_
 

_
*

_
_

-
_

sJ
,

"'
lu

-
-

.
.

.
.

`
_

_
iv

.
r It

"
r

n
5

-
`

_
.

_
-

_
 

d

-.
P

\
l

'
.

"
:

~
=

»
;

[
.

:
,

_
 

:
g

l
`

|
5

.
`

I
I

~
 

u
.5

.

H
,

'
5

'a
| 

|-
:I

:
.

.
)

»
J

|
J

°
'

°
:

-
l

l
il

i
f

l
£

5
2

1
~

~
-

_
_

 
_

_
_

_
.

`
_

_
_

Q

~
1

:
¢

~
.

`
I

"
q

-
"

"
"

"
l

|
:

~
.

~
'

~

b
'~

l
l

1
'

If
|

-
-

»
"

"
"

"
"

"
-

»
_

-
`

_
`

°
`

 
*

"
-

-
-

.
.

.
_

_
_

-
K

0
ll

.
\

*
I

~
 

2
_

-
-

_
_

-
`

.
'

~
I

.
J

+
,

x
f

.
»

.
-

'
.

.
¥

u
-

.
;

.
.

~
0

1
.

2
`

_
)

_
|

;
~

~
,

~
'

g
t

m
-¢

:
:

.
_

o
'

I
f

¢
=

~
~

.
U

1
~

-
\

,
~

§
¥

'
*

'
1

a
r

*
~

'
`

~
-

3
r

©
"

W
/

F

r
~

~
"

~
~

§
f

=
=

>
=

f
f

~
-

Y
/

w
o

v
a

.
~

"
?

!
=

-
~

~
 

.
¢

E
0

1
.

4
'

~
f

l

~
:

:
-

,
~

`
J

~
\\

I
!

:Q
'I

S
»

'!:
¢

_
,

r
!

1
..

-.|
:

'
:

f
'

:
:

t
r

 
_

{?
¢

'if'\
l.

\
 

\
\

a
l

f
a

#
'

'f
f

L
.

l

r
.

-1
,

.
~

.-
.

.
.

,
r

fy
.,

.
.

.
,

;
/

-
.

J
I

.2
1

.
r

-
1

\
,

.
\

'
f

_
i

u
n

i
'

r
l

n
'

{
;

_
r

p
l

 
m

'
N

 
_

~
*

;»
3

.
Q

.
.

*
;

»
,

»
.

.g
'.

.
.

.
.

-
.

.
~

\
.

_
3

}
.

1
?

-
;

;
.

;
,

§
;

.
-

-
,

a
:

.
;

,
.

_
1

g
':\¢

h
..

<
.

`
\

3
H

):;¢
_

.
~

»
f

.
;~

-
:

_
-

»
°

_
_

.
|{

.
\

_-
,_

m
.

\
\

'
~

"
"

.
"

'\'.`;Z
"

'i
=

'*
"

.
€

.
°

"
-

~
A

v
\

°
~

.
I.

Y
,

1
,

»
.

»
.

.
¢

.
~

.
.

|
5

\
M

~
~

~
#

~
»

~
-

-
~

.
-

-
-

.
.

.
n

v
_

\

"
"

»
~

>
:

'
~

r
~

~
_

'
l

l
.

.
.

,
.

-
-

~
¢

-

1
-

z
.

i
'

1
"

=
¥

f
"

*
?

?
f

°
:

?
*

!
'

<
-

~
?

,
f

'5
"

"
f=

}:°.iT
~

a
i=

'.
~

 
P

~
H

;
.

7
7

__
/

»
»

f
4

`
"

f
'_

!_
.r;-

f'§
'§

L
'!

.,
.{:*

e
|§

:
.

.
':

s ,;.
.

1
_

;
;

 
~

,
\

.
.

.
-

f
m

.
,

~
~

~
~

\

.
.

r
r

_
t

:
,

-
,

"
,

»
\

~
.

.
'

.
u

.
f

\
_

_
~

»
~

-
0

~
~

~
~

_

-
'

~
`

.
/

"
~

`
"

`
»

L
"

.
3

-
f

I
~

"
s

;
.

.
.

P
Q

'
\

(
)

`

"
`

.
.

.
|

.
t

i
'

F
5

`
1

1
%

,
~

'
5

1
Y

i
'

-
'

.
r

§
?

~
`

4
4

°
"

s
c

o
u

n
-

-
_

.

"
|

r
'

.
-

,
.

.
S

p
,

¢
'

~
r

.
i

'
E

:
L

l
~

W

§
?

f
"

=
:

;
`

.
\

:
'

'
~

'
F

'
s

1

§
$

§
5

?
.

,
;

¢
.

-
2

5
5

~
.

~
~

'

-
7

|
.

|
.

_
,

_
.

'

l
 

~
.

~
|

~
-

u
g

.
.

.
°

.
~

.
m

r
;

'
m

f
.

~
-

~

~
~

'
E

E
S

*
-

,
'

5
f

>
"

~
=

"
I

S
f

*
-

"
'

-
?

i
=

L
~

~
=

'
;

"
»

f
t

'
»

"
°

'

i
s

i
_

.
*

i
w

f
;

_
'

~
_

_
;

\
;

.
°

{
;

;
.

.
'

_
|

,
.

-
.

:
*

-
,

-
-

.
u

n
w

a
r

m
.

S
U

P
P

U
H

P
S

s

p
g

,
5

»
,

.
_

;
~

.
.

'
g

,
-

.
.

.
_

;
.

~
~

x
s

P
o

s
m

o
u

z
o

m
o

n
w

m
a

g
f

i
f

.
.

,
.

.
-

,
»

.
'

\
5

,
.

~
;

|
°

-
.

.
_

-
!

~
'

.
'

;
;

'
;

-
1

-
_

s
u

m
r

z
c

a
r

A
m

A
n

o
i

s
1

~
*

~
1

-
§

=
.

.
'

_
-

.
r

y
g

=
'

j
-

.
;

.
.

;
;

§
.

-
'

P
o

s
m

o
u

c
u

r
c

x
f

n
r

n
m

f

:
s

=
~

'
~

=
<

*
°

B
'

E
-

'
-

"
'

5
.

f
`

€
»

'
-

'
=

l
'

.

',
l

\
_

»
.

|
.

.
|

~
~

.
~

.
i

;
I

'
.

\
.

:
i

.
g

'
:

~
-

-
=

-
=

=
¢

&
i

s
.

;
;

»
a

l
=

r
:

:
.

-
-

.
g

f
f

'
N

~
~

1
-

~
.~

~
'

'

'
»

.
l

|
¢

'
'

,
.

~
'

l
.

`
.

°
.

.
'

¢
.

I
3

g
'

.
'

_
'

|
'

:
.

»
a

_
-

.
;

~

Q
'

:
.

`
0

.
°

\
0

~
'

'
|

'
_

'
°

!
:

"
¢

¢
§

¥
;

$
f

k
§

§
'

"
f

~
.

"
-

|
~

°
'

.
-

|
.

.
1

,
-

:
|

'
"

!
L

|
£

.
,

.
;

!
}

.
$

f
:

:
l

'
l

.
0

l
'

l
.

~
:

T
'

|
°

.
|

-

~
=

:
<

"
-

»
-

=
=

.
'

1
1

=
;

~
;

-
.

.
~

.
-

.>
\\\\\\\\\`\ \\ \`\\ \ `

`\ \
"`\\\\\`

'

__:___='

=
`

:

"
\

\
\

\
\

\
\

`

g
2

oz
z

E
;

E
Z

 <
_Z

§<
I

_
_

 :_
_

3
 '_

tt _
_

_
_

_
E

£
I

g
t

i
 

'
s

a
_

E
 

l
x

_
-J

l
l

.
._ <

:_
_

:

I
vZ

g
l

.
1

_¢e.

I
;_\,̀

»
1

U
\



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

D

N
a

I

1

©
?

59'_
-

R
\

|

1)
'0$
-

00
\ 0

-

\
'5

a
~

9
'

\

a

35'

K1..
ria

`
9

, .

ffref..
--

R
es~

H...1

0
`

a
...€

z

,
1

,
E

S

-V ~
~

~
m

c
A

M
E

S
F

L
T

H

1-E
¢

J
'-

'-
I

_
¢

ll""'

.

"
"'

1
©

\
\

\
\

\\
\

\
U

'
"

 
\

\
\

\`
\\

\
`

\
\

\
\\

\
r

\
~

\
\\
\

`
\

\
\

Z
A

`
\\

\

\\
\

\

\\
"

'
D

1
 9

~
0

<
`

\

\`
`

\
\

\
`

\
\.

'
D

1
 4

\
,

Q
\

_
\

\
\

\
/

I
C

~

\
/

\
\

'
\

'
®

@
r

~

Q

X
. X

\.

.
`

\
\

\
\

\
\

\
\

\
\

\
\

`
 

\
 

\
\

`
\

 
\

\
\

 
\

\
\

\
`

\
\

\
\

`
\

\
\

\
\

\
`

\

_
~

~
m

z
o

;
3

O
Z

_
Z

<
m

E
;

~
~

§
§

Q
o

m
_

_
U

m
E

;
i

_
_

:
_

_
_

_
_

_
_



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

\» ' » 'X " \
\ ' O

\ .

\ x
|

fél. ~ _» '°==-=

u i ___ ~
_ , f . d \_ , , \ * " . - " \

O ' t .

v u
Q - P \ \

`

\

, \ .
\

_ _ . » - ¢ ~ \ |

\ \
' : 9 ~ * T *

/ ' \ \

Q5
E
r-eS

F
~»

, l fI
' 2 ,

f_ ; ' 1 ' v - " 5
,i f ' § \

1 ` \

§\©
E
a n ~, \

.v
g \ \

\

E
an E @I 1
= I

ig' , . \

_rv » ' \
, . @ ,

' _.»-\ v° '  \ ¢

, u l M
` \

55'- TCS §,

. . . l
\

5 a
Id

A § O \ N

az: \.

3 \ N

E /

\é - f\

\5 E\
l a . A I

Z R B I I F Y

h w U UY P n h | \ U u u | 0

. = | .
' k a n l n n b a u - u n

° '» - ' 2 '
» - .

" " `

" .'! '."! ! '! "°72'i'..\'Z'.,"i.

BELLS ROAD ' : H . r
D l u v s

f p ! K1

U Llnlcr

H v

I2/1|

| : ' nT C D Q A M D 1 m n l f ` | f / \ T I

r.: urnavu I Q
I / I I / l ' l l / / l / I /, _ _ - . ,



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

`<e

~»
\

~
1

¢
` a- G

U
U

4.
f~

,,

#¢ Q
N

!
§

i>
N s\

Q
:

'~» V
x.

.
J

N
E

A
'\ f

\
\.

."
\

)\»
;'

L
.

"N

. .;

.._ ¥\
J

.p
\

a

1
h

\\
'i

\
M

/

!`
5

£
\

*



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A

s
f

I
n

g
-

>
_

y
-

f
~

--.
,..,

`
\

`
(

.
 

`
-

\
"

.
N

._
` _

;
:

 
`

.
_

.
\

_
.

l
_

-
_

_
_

l
.

»
-

/
"

"
t

J
s

ix
u

l "
_

"

E
"

"
\

4
`

(
n

|
Q

@
||.|

"
-

-
'

'

h
-

-
-

'
\

'
i

»
\

"
\

'
~

f

`
/1

1
.,

,
'

C
D

/
\

,
,

E
I

l
l

A
~

\
\

\
\

/
n

\
\

M
;

Q
.

/
-

_
.

-

`
'

7
_

'
F

i
@

\
a

n
\

p
F

S
'

5
Z

6
'

\
'

n
.

.
.

D
P

5
5

Z
?

°
¢

\

*
 

~
5

 
"

"
"

\
@

`

¢
»

'
.

Q

>
I

,Y
Q

1
~

.
:

'
M

.
l

_
.

S
_

....1
f>

~
.:'

1- ¢;§:.
'

-
.

W
°r3

\2
\*

L
2

,
'

f

a
t

-
~

o
o

w
N

~
~

~_
'

~
_

§
,H

 - -fu
'

~
i-

'
~

 
~

.6

.
. ~ _ .

..
.

_
.

,
(D

~
3

 -
f

2
f¢,.

g
v

i
!

m
§

h
(k

\',
'~

/
/

~

_
_

 -P
~

 
/

~
'

~
.¢

lf\..!~
Q

..
.1

_
n

f
'

i
f

f»
»

-
;

~
~~

"
"

4
"

~
"

'
 

~

L
..._

.,\;'|
~

.
I

:
~

~r.
.|"

\
D

_
,

'
~

`
0

|
¢

:i
im

L
~

.
~

\
°

`
'

..
,

n
l

(
Q

~
P

L
0

c
i

~
"

Q
I

*

'
~

_
~

'
~

E
L

`
'?

~
.

~
.

9

`
~

-
f

e
#

l
.

.
.

\
..

~

|
;

~
1

¢
,

~
"

®
I

M
1

 -
~

~
.

\
m

\
/

_
B

Q
~

_
~

L
 Q

1
~

\
\

_
_

~
<

.....
\

-
~

_
~

-
_

_
-

F
-

-
.

.
-

-
-

-
-

'
'

'
'

`
~

°
l

4
1

,
~

"
I

 
@

T
;

_
_

_
-

.
:

.
:

_
=

.
:

'
.

f
|

T
°

|
-

T
-

-
:

"
E

s
~

..
~

~

S
>

\
\`

\`\\\`\`\\\\\\\\\`\\`
\`\`\`\\`\\\`

_ "
a

g
;

s

i
 

.
~

~
§

_
_

_
m

z
o

u
g

Z
_

<
m

;

V&<h_
X

;
______

_____

'
a

 
a

_
_

=
`

:
>

o
.

U
;

:
E

__
"=

l



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

~
C3 ¥"-.,__

-=»... ~ __

' < ` G
§ } 1

9 3Q. \f \

Q
€;§ _;~_3 (\J

?

i r

~»f

J

X

i i .

* Q* - . .

1 ~

, g .

V3

9

'Ps ~ * sv

W L

\
C - .

x / \ ".;\
5

.
\JH

>< i f>'<.'
-Q
Vw

\ I
.. .. ._

,Q E



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

» ..

- .- .. _ m f
: ~ .. ' s

. ~ ~ ' ~ ' ~ _

L : ' ~ ~

G ' ` \ ' N | J ' . l § 5 ' . " ` ;

[ | ; » ~ ~ 4' 7 '

I ~ 0 b t L S G N %v / 7 6 5 / a d I

0 ~ s ~ U R N - ~ ~ * f n .

M a l - u . v P L é ~ ~ - i

o ~ fl " 6
~ S u l ' ~ Q O U O .

Q \,3\P~ 6 * - L ~ G ~

w 4 -y  Qs l
` \ l

n . . , ` .

O r 1
AI s O L E

E i g ° ~ j < ' § E '

» \ ~

L

g a - .

` 7 \
\ Q

¢

. .

if
Q

J
\

N I
f 1

' 1

9

I

/

o

~<\ .-

I
I
I

/

v u | n m

NA V !

lP¢ C

9.  L I I# n m

A |.»mi»- n m

ILL IIPRUYID

1/ / / / / / / / / / / / /N I l l ! ! / / I / J i l l / I I / / I / l l / / / / / / I ! l l '

I I A I U K I U
Q | | & n c h a |

L i .

T|T;!

HILLTOP ROAD

il |...»Y4.~|f# n a n \ » - q - J - - . L _
be - u r hr d c h w

I I- » -v ~ ll i¢ n,
|u|f \ 1|§ ' l|,

WATER SAMPLING LOCATIONS
L

/ _ ' - ' Z



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

ii 3;
- N L u

N ff'*N D

A5 \> \ `<>

f~ ?

.

U
y.

O

é" 53
2%

"K J~i ;;;/
Qv \ \

- s

> \

-m

ix)>» ixiff
\\

'

4 v

\

CTN.

- g n n



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

l
'I " | . Q . - \ 'o m \

-a

I.

. . \ _ . - '

I

. n ' `  7 'N ' ~ ' ; ` ` ._ 5 . ~ ~ `. Q '  . . ' rg ' ;
1
° "1 2 J r ~ I ; F .-.__._ . _. ' : 7 5 ~ -_' \\ . ~ I l l .  \ »W \ _

\ h ' ~ t , v "_»..___.5 . I \ El x ¢ . _ _ _ _ .

- ) ~ .  ~ 4 *  . \ ~ n l ! _ , ~  V ~ ~ _ g. Q ) ; \ 1 - n T 5 .  7 " ` ~  ~ _. ( \ J

I 'U ~ \  ` :-_ ~ ' ua -~  | | » - ' l l , _ \ ` T '
\ ) ° : , f i \ \ Q) ¢= \ , M ' . \ ;

I \ . | ! ' . , lul \ " _ _ _ Y < " " _l 5 § : ' ¢ » ~ " d 5 3 \ N \ \ " \ ' \ \ I

I : I j i l l u ~ ~ \  \
_ , - " ' I ( \ | ~ ' ~ ~ U " \ \ \ 1 ¢ \ \ I

` 1 ` - " " 1' d ~ ° o ` 3 5

/ . . - - \ I m I M I L ` , _ y °~ '

- I " ? \ ` D " ° " ' - I l l I |

-
_ ` \ \ x I

\ \ I ' '\ _ \ ~ \ " I l ' I d \

. . _ " ` \ \ U ` I .

\ \ S  ~ \ ~ " I '

'

.  ~ .  m ` \ . 3 1 - " " " ' '\ I .

` z \ \ \ \ f ,

\ w , » " " .
\ 7 I \ . /

\ ~\ ... ... ..
t , ' . - - -

~ \

5 " K " " " ~ " r - $~:f-§-;+. `~ f '? | T ' 2 6 3 5 ~  ~ 2 5 2 1 : 4 `° - . '

4 ° ' 0 ' A 5 / H 7 d - . L " - "£T5s '§ ` 1 '

° " ' / ° 7 .~7 ' W f o ° "" "5=» \
I " ' ° < Q " P . , / § \ & 1 " 7 g I

_ _ _ ~

' l . A f . 3 4 914 H g , _Q 7 I

5 ° ' P ~ I f 5 .~ HM ~ ~ " M ' 5 8 ~ " > '* _ 1 1

Z » ~ - » ~ ~ . 2 ~ f
- * 0 ---13 ~ a a ] ~ e , '4 . .  - ~ ,_ 0 ) | - ~ . ~ 5

' 9 ) =.z.' ' / 7 , . . ¢ " 4 ? \

av » ~,. ,  w #Q H o~ g ~ f~ .-
123 0-fo ff "4/-b ~ . c ~ \

-b'>}` 9 ff - _F ' ~ ~»= - 1 v r f v ' . :'

" Q ' ' " ~.5 . )
. . _ ' ..  #'\ ' ~

- -
. . = : - - ' i . ~ f i r i "

' M " ' S l . ~ . . _ ' r

- . ~ " . -{'\-_- . \ _.. ; . . - . _ . - _'`- -:

" .;- 1' .
~ .sa..

P.

_ " g r
_________ n_____ m Z O _ _ < U O _ D Z _ _ E z < m a ;

~ mad E; :<V_DZ<__

i i
. i i  '

\ = $ ' 8  Y é
I t . ;  L Q . ;

_ ' _ _  l ' i ' 8
£ 3

. Q Q K  I I "
___



R
E

C
E

IV
E

D
: 

2
6

 S
ep

 2
0

1
2

 S
C

A
N

N
E

D
: 

2
6

 S
ep

 2
0

1
2

B
O

X
: 

5
2

B
A

T
C

H
: 

9
6

4
9

4
 D

O
C

: 
A

C
L

A
A

O
Z

A

U
m

)
C

J f-
4

Q
I

l
\

'
F ""

§`
\l

Q

V
X Q U
Q C
0 \>

v
'

ea

"
\

.

/
\

$

i
l

"
\

,L ,a
u

C
5

§
.,

@
\1

j§
,\3

Ja
"

f
'\

"'
'A

»
\

\
_

/
!

~
X

*

~J
0 N

Q
éf

2
~.

J \

_,
Q

\
.

-

5̀
\

) 0
\

U
Q

\
f

3

=~
\. ,. J
*

?̀
<

3

~
fb

M \/

Q
a>

\
\

0
\\

Q

~.

3̀f9
1"

3

Y
5?

N

5
It

r 5

\9

\



R
E

C
E

IV
E

D
: 2

6
 S

ep
 2

0
1

2
 S

C
A

N
N

E
D

: 2
6

 S
ep

 2
0

1
2

B
O

X
: 5

2
B

A
T

C
H

: 9
6

4
9

4
 D

O
C

: A
C

L
A

A
O

Z
A6/

(
\

l
.

~

~
o

z
z

<
_

_
.

._
_

_
_

.
g

l_
_

_
_

:
_

_
.

_
_

_
\=

_
>

"
"

\\\\`
\`

\
\

`
=

`
\

\
\

`
,

E
5

 >
u

-
E

 
U

"
L

_
-_

_
_

-.v

f
i

'
.

.
H

2
5

3
©

2
2

E
;

g

~
.

E
H

g
g

<
3

<
_

5
Z

é
Z

_
§

_
m

§
u___E_

_
 _

_
 u

 _
:

I



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

II

Appendix B

Chemical Analysis Data for

Bore & Surface Water

HH

§
I

Manukau Ciiy Council
Assessment of Old Landfills

Job Number: 15951
Author: RS
Date: June 2000
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Appendix C

Data for Stream Water Samples

Job Number: 15951 Manukau City Council
Assessment ot Old LandfillsAuthor: FIS

Date: June 2000
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Manukau City - OLD LANDFILL TESTING

RIVEFUNA AVELocadon

STREAM SAMPLING
I
I

P ar amet er E E Re u l t s

S i te _
T ~eofSHe _ U~ s tream Down Stream

_
Date - of sam ~ling 30.10.99 30.10.99
Time - sampnng _ 8.07am 8.3 0am

Low tide _ 6. 0 3am 6.03am

Weather _ Fine Fine

_ _
MEASUREMENTS _

~H 7.3 7.66
Dissolved Oxygen mg 11.99 11.33

Conductivity
Ciarit

mS / m Exceeds limits of t
I I

e ~ortab le machine

Opé~ ue

Visual Inspedion _ Tida Tida

SAMPL E Nu mb er
_
_

_
_

_
_

Lab sample No _ 121AN 122AN

Lab Used SGS SGS
Method of collection 2 Bai ler Bai ler

I

i

DateTested by: SPJ
Checked by: TF;

30.10.99
e.\a.qqDate

ETC] SEQ 'ON ' ES" [C= 'Q7 Q bca 4. c m x - | | " | n : t » | n - x n\..~r»»_¢\_»~ F 1 1 - .  » ' 7 | ' l ' . | ° | ' T : P H T
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Manukau city- OLD LANDFILL TESTING

RIVERINA AVELdcahon

LABORATORY RESULTS

P ar am et er R Sulfs

Si te

T ~e of  Si te _ U~ St ream Down  St r eam

1 S
S A MP L E

Lab s am~l e No
_

121AM 122AM

Method of coilection _ Baller Bailer

Lab Used SGS SGS

Z
ANALYSIS Z _
Boron mg / L _
Ch r om i u m mg / L _
C o ~ e r mg/L
Lead mg/L

Mang an es e mg / L _
Zinc mg/L _
FOO mg/L _

Cadmium m ~ / L _
TOC
Nitrate - N

Q ~ fn

mgNO-N/L
0.6 8

0 4

Niirile - N mgNO,-N/L 0.01
0.8

0.02
0.3Total Ammoniacal Nitrogen

Chloride

mgNH,-N/L
mg/L

_
_

13450 14 975

3 0 , 1 0 9 9S Date

Date
Tesied by:

Checked by

12-NOU-1999 145 52 +649 2723379 9 5 2 P.@2
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Manukau City - OLD LANDFILL TEST|NG

KINGFISHER PLACELocauon

STREAM SAMPLING

Parameter R e ults
Si te _ _
T pe of  S i te _ U » stream Down  S t r eam

_
Dale - of sam~ling
Time - sampiing

_
_

29.10.99
8.50am

29.10.99

9.1 5am

Low t ide 8.17am 8.1 7am

W eath er F i ne Fine

MEASUREMENTS _
_
_

_
_

~H 6.54 6.75

Dissol ved O ~ en m 9.82 9.28

Conductivity mS/m 260.00 378.00

Clarity _ Clear Clear
Visual Inspection Flow s tead Flow s tead

SAMPLE Number _
Lab  samp le No H 113/KN 114/\N

Lab  Us ed Q SGS SGS

Method of collection ! Baller Bailer

29.10.99SPJ & OH Dat eTes ted by

g . u . C P 1DateChecked by 'TB
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M§|*1ukau City - OLD LANDFILL TESTlNG~

KINGFISHER PLACELocadon

LABORATORY RESULTS

Parameter
Site

_ _ Res ul t s

T pe of Site _ U~ St ream Down  St r eam

_
SAMPLE ` _
Lab sample No H 113AN 114AN

Method of collection _ Bai ler Bal ler

Lab U sed Z SGS SGS

_
ANALYSIS _
Bor on mg/L
C h r om i u m mg/L
C o ~  ~ S r mg/L
Lead mg/L
Man ~ an es e mg/L
Zinc mg/L
(O n m~/L

Cadmium m ~ / L

TOC m 7.2 9
Nitrate - N mgNO,-N/L 1.5 1.5

Nitrile - N mgNO,~N/L 0.04 ` 0.04

Total Ammoniacal Nitrogen mgNH,-N/L 0.3 0.8

Chlor ide mg/L 1170

_
_ _

_

29.10.99SPJ & DH DateTested by:
Checked by Date

12 - NU U - 19 9 9 1 4 1 5 1 +649 2723378 96 2 P.@4
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N|a_lf|ukau City - OLD LANDFILL TESTING

PAH ROADLocation

STREAM SAMPLING

P ar am et er Units u l t s

SHS
Type of Site U~ s t ream Down S t ream

_ _
Date - of sam ~ling 28.10.99 28.10.99
Time - samplin~ _ 10.30am 11.00am
Low iide 7.55am 7.55am
W eath er C Overcas t Over c as i

MEASUREMENTS
PH 7.21 2
Dissolved Ox gen mg / 14.06 13.99
Conductivit mS / m 24.5 95.6
Clar i ty C lear Clear

Visual Inspection Flow stead Flow stead

_
-

H _ _
Lab sample No _ 965/\M 966AM
Lab  Us ed 2 SGS SGS
Method of  collec tion Bai ler Bai ler

Tested by: SPJ

Checked by: '1 6

Date

Date

28.10.99

6 |- ' i

12-NOU-1999 131 33 +649 2723378 96 2 P.BE>
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Manukau City - OLD LANDFILL TESTING

PAH ROADLocation

LABORATORY RESULTS

P a r a m e t e r Units Results
Site
Type of Site _ Up Stream Down Stream

_
SAMPLE _ ~
Lab s ampl e N o _ 965AN 966/\N

Method of collection _ Bailer Baller

Lab Used _ SGS 'ses

_
ANALYSIS _
Bor on mg / L 0.024 0.099
C h r om i u m m~/L 0.0011 0.0015
Cop p er mg/L 0.0034
Lead mg / L 0.0011 0.0012

Man g an es e mg/L 0.118 0.32

Zinc mg/L 0.011 0.017

| '0f\ mg/L 0.88 1.55

C a d mi u m

T O C

m g / L

» n fT\

<0.00005 <0.00005
10.8 12.2

Nit rate -  N mgNO,-N/L 0.9 1
Nitrile - N mgNOz-N/L 0.03 0.2

Total Ammoniacal Nitrogen mgNH,-N/L <0.2 <0.2

Chloride mg/L 35 295

_

28.10.99Tested by:
Checked by

SP Date

Date

12-NOU-1999 14551 +649 2723378 97% P.Z3
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Manukau City - OLD LANDFILL TESTING

ROBERT ALLAN PARKLocation

STREAM SAMPUNG

P ar am et er U n i t s Results
Sire

T pe of  S i te _ U~ stream Down  St r eam

Date - ofsampling 26.10.999 26.10.99

Time - sam~ling _ 3.50pm 4.05~m
LOW iide 3.28~m 3.28~m

W eat h er 1 Overcas t Overcas t

MEASUREMENTS _
pH 7.03 7.21

Dissolved Oxygen |"l"\ 94 8.24

Conductivit mS / m 1883 Out of range

Clarity H Clear Clear
Visual lns~ection _

_
Odourless Odourless

SAMPLE Number I _
L ab s a m~ l e N o I 086/-\N 087AN
Lab Us ed

Method of  collec tion
_
H

SG S SG S

Bai ler Bai ler

Tested by:
Checked by

SP Date 26.10.99
au.<v\'FB Date
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Rgpqn Number
R a g e ~f»-;>\ r

Manukau cigy- om LANnr=|LL TESTING
I
I

ROBERT ALLAN PARKLocation

LABORATORY RESULTS

Parameter Units Results
Site _
Type of Site Up Stream Down Stream

_
SAMPLE _
Lab sample No _ OBGAN 0B7AN
Method of  col lec i ion Bai ler Bai ler

Lab Used F SGS SGS

_
ANALYSIS Q

I I

Ch rom iu m mg / L <OD05 <0.005
Copper mg / L 0.006 0.007

P m ~ / L 0.002 0.002

Man~anese
Zinc

mg/L

mg/L

0.443 0.340
0.000 0.07

Iron

Cad mi u m

mg / L

mg / L

' 07
<o.ooos <o.ooos

T O C

Nit rate -  N
P ~fn

mgNO,-N/L
0 12

07 0.8
Nitrite - N mgNO,-N/L 0.04 0.02
Total Ammoniacal Nitrogen mgNH,-N/L <O.2 <0.2

I

_
_ 2 _

I

26.10.99Tested by:
Checked by

SPJ Date
Date

f
|

11- NUU -19 99 142 25 + 6 4 9 27 23 37 8 9 6 2 P.@5
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Manukau City - OLD LANDFILL TESTING

HILLS ROAD - MAYFIELD PARKLocauon

LABORATORY RESULTS

P ar am et er U n i t s R e u l t s

Si te

T ~e of  Site _ Up Stream Down S t ream

Q _
SAMPLE _ _ _
Lab sam~le No 987AM 988/XM
Method of collection Z Bai ler Bailer
Lab Used SGS SGS

Z
ANALYSIS _ _
Bor on mg / L 0.058 0.093
Ch rom iu m mg/L 0.0023 0.0019
Copper m~/L 0.0039 0.0039
Lead mglL 0.0014 0.0017
Man gan ese

Zinc

mg / L

mg / L

0.0613
0.024

0.0712
0.028

F00 mg/L 1 9
Cadmium mg/L <0.00005 <0.0000S
TOC n o ~ 3.6 3.9
Nit rate -  N rngNO,-N/L 1.5 2.2
Nitrile - N mgNO2-N/L - l 0.04
Total Arnmoniacal Nitrogen ~ 0.8 0.3
Chloride C

Salinity mg/L 172 4

_ _ _ _

Tested by:
Checked by

Si- 'J 26.10.99Date

DateT 3
9..||.'='!¢i
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Manukau city - OLD LANDFILL TESTING
ORUARANGI ROADLocation

I
STREAM SAMPLING

Parameter Units

Site
T ~e of  Site _ s t ream

_ _
Date - of sampling _ 20.10

Time - sampling 2.00~m
Low tide _ \ ' | ~

W eather _ Fine Finé

MEASUREMENTS
~H _ 7.34

Dissolved Ox gen

C0\'\dUCIiVii

mg/\

m S / m 34.5
Clarity ! C ear ea

Visuai Inspection 2 No flow flow

_
SAMPLE Number _
Lab sam~le No _ 064A

Lab Used

Method of  col lect ion _
SGS SGS
Bailer Bai\er

Date: 20.10.99Tested by: TB & RT

Checked hy: T 9 Date: 9 .u.°r'=1

19-NUU -1999 135 32 +649 2723378 96% P.@3
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Manukau cifgf- OLD LANDFILL TESTFNG

Locahon ORUARANGI ROAD

LABORATORY RESULTS

Parameter
Si te

C

Type of Site Z
1

U~  S t r eam Down St ream

S A MP L E

Lab sam ~le No _ 064AN OGSAN
Method of  col lec t ion Baller Bailer
Lan Used SGS SGS

ANALYS IS _
Boron mg/L 0.055 0.057
C h r om i u m mg/L <0.0005 <0.0005
c°D~er mg/L 0.0031 0.0032
Lead mg/L 0.0004 0.0003
Manganese mg/L 0.0735 0.0759
Zinc mg/L 0.016 0.016
F00 TTI~/L 0.37 0.3

Cadmium
TOC

m~/L

_ B
<0.00005

13.6
<0.00005

13.6
Nit rate - N mgNO,-N/L 0.2 0.2
Nitrite - N ~ <0.01 <0.01
Total Amrnoniacal Nitrogen mgNH,-N/L <O.2 l i
Chloride mg/L 53 H

_
_ _ _

Tested Dy: TB
Checked by:

Dat e 20.10.99

Date

1 1 -NUU-1 999 14225 97% P.@2+ 6 4 9 27 2 3 3 7 8
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Manukau City - OLD LANDFILL TESTING

HARANIA AVELocation

STREAM SANIPLING

P ar am et er Units Results

Site _
T ~e of Site _ U~ stream Down St ream

Date - of sampling _ 19.10.99 19.10.99
T ime -  sampl ing 1 11.15am 11.45am

Low tide 11.5 8am 11.58am

W eath er _ ine Fine

-
MEASUREMENTS !

~H 6.32 6.91

Dissolved Oxy~en
Conduciivity

mg/ I

mS / m
7.52

25.90

8.03
44.30

Clarit _ C\ear Clear

Visual lnspeciion _ No fmw SlightfOW

S A MP L E  N u mb er
I _

_
Lab  s ampl e No I O44AN 045/RN

Lab Used

Method of  col lec t ion
I
Z

SG S

Bal ler

SG S

Bai ler

Tested by TB Date

Data

19.10.99

8 . l \ . ' P \Checked by 1 3

1@-NOU-1999 131 34 +649 2723378 Z P.13
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Manukau City - OLD LANDFILL TESTING

HARANIA PARKLocation

LABORATORY RESULTSI

P ar am et er Units R e u l t s

ite _ _
Type of Site Up Stream Down  St r eam

_ _ _
SAMPLE Z _
Lab sam~le No Q O44AN 045AN
Method of colleciion Bal ler Bailer

_ _
ANALYSIS Q _
Boron mg/L 0,041 0.076

Copper m~/L 0.0094
0.6058

Lead mg/L 0.0007 0.0007

Manganese rn~/L 0.0742 0.0313
Zinc mg/L 0.041 0.060
F011 m~/L 0.26 0.15

Cadmiu m m~/L 0.00008 <0.00005
TOC
Nitrate - N

_ ' !
mgNO,~N/L 10.1

' 7.6
4.4

Nitr ite - N mgNO,-N/L 0.01
Total Arnmoniacal  N it rogen mgNH,-N/L <0.2 <0.2

Chloride mg/L 28 i
I _ _

_ H _

l

I

Tested by:
Checked by

TB 19.10.99Date
Date

1 1-NUU-1999 141 25 +649 2723378 95% P.@3
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Manukau City - OLD LANDFILL TESTING

LocaGon OLD QUARRY ROAD

STREAM SAMPLING

Parameter Units Re u l t s

S i te I
Type of Sile Up st ream Down S t ream

_ Z
Date - of samplin
Time - sam~ling

U
_

19.10.99
12.00~m

19.10.99
12.aopm

Low tide 11.58am 11.58am
W eath er F ine F i ne

_ _
MEASUREMENTS H
p H ~ 7.07 7.00
Dissolved Oxygen m9 0 9.24
Condudivity mS/m 26.30 27.90
Clarity I Clear C lear

Wsual lnspeciion I Flow Sli~ ht f low

SAMPLE Number
!
i

_
_

_
_

Lab sample No
Lab Used
Method of colleciion

046AN

SGS
Bailer

047AN
SGS
Bailer

Tes ted by TB Date
Date

19.10.99
TBChecked by

3.n. '°H

12-NOU-1999 131 35 +649 2723379 Z P.15
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Manukau Cityf"OLD LANDFILL TESTING

OLD QUARRY ROADLocation

LABORATORY RESULTS

P ar am et er R es u l t s

ite Q
T ~e Of Site Z Up Stream Down Stream

SAMPLE Z _
Lab sample No

Method of  collect ion _
O46AN 047AN
Baller Bailsr

Lab Used ~ SGS SGS

ANALYSIS _
Bor on m~/L 0.037 0.038

Chromium mg/L <0.005 . <0.0005

C o ~ e r mg/L 0.0019 0.0020

Lead mg/L 0.0007 0.0005

Manganese mg/L 0.0169 0.0176

Zinc mo/ L 0.025 0.026

TON mglL 0.2 0.22

Cadmiu m m ~ / L <0.00005 <D.0O005

TOC _El 6.7 72

Nitrate - N mgNO,-N/L ` 0.3 0.2

Nitr i le - N mgNO2-N/L <0 ,0 1 <0.01

Total Ammoniacal Nitrogen mgNH,-N/L <0.2 < 0

Chloride mg/L 28 ' 25

_ _
_ _ _

19.10.99TB Dat e

Dat e

Tested by:
Checked by

I
I

1 1-NOU-1999 141 25 +649 2723376 6% P.@4
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Mariukau City _ oLD LANDFILL TESTING
I

ELM PARKLocadon

STREAM SAMPLING

P ar am et er U i t s ~

T ~e ofSite Up stream Down Stream

Date - of sampling 12.10.99 12.10.99

Time - sam~ling
Low tide

2. 3 5~ m 2. 5 5 p m

4. 1 6~ m ' 4. 1 6 p m

W eath er I Over cas t Over cas t

MEASUREMENTS

DH OB 7.12

Dissolved Oxygen 8.50 8.40

Conduc tivi ty m 72.10

Clarit Clear C l ear

Visual lnspeciion Flow s tead Fl ow s tead

SAMPLE Number
Lab sam ~le No 992AN| 993AM

Lab Used SGS SGS
Method of collection Baller Bailer

12.10.99
9 - W ?

DateSPJTes ted by:

Checked by TB Date
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RECEIVED: 26 Sep 2012 SCANNED: 26 Sep 2012 BOX: 52 BATCH: 96494 DOC: ACLAAOZA

SBE! -  . .  . , - . . : -r5!=:z~ ._ B L E I E Z L Z 6 V 9 + . ; ; = ; ; .

-. :JI -11: FL . j° gp \--2-69'
-- , . ; - ~»_¢'f|-_ .-.LJ

.u
T:;.-T;§- 1, . :,:--=

N u m b e r ~

X96 BV :ST 6661-DUN-BT
..¢¢.,
. ; , ._

~  ~ 4"
s -~1

. _  l  5 4 3 1 ;
., _1- tv - ; . 1 l , . Repod

Page$:.

Nlahukau City _ QLD LANDFILL TESTING
ELM PARK ILocation

LABORATORY RESULTS
i

Param eter Units Results

Si te _
T ~S Of Sn _ Up Stream Down Stream

_
SAM PLE
Lab  s ampl e No _ SQZAM 993AM

Method of  col lec t ion _ Baller Bailer
Lab  Us ed _ SGS SGS

_
ANALYSIS _
Bor on mg/L

mg/L

0.33 0.060
0.0006 0.001 3

C o ~ e r mg/L 0.0027 0.0047

L ead mg/L 0.0007 0.0019

Man~ anese m~/L 0.0897 0.102

inc rng/L 0.048 0.059

FOG mg/L 0
C ad mi u m rn~/L <U.00D05 <0.00005

TOC n o ~ 7.2 4.7
Nit rate -  N mgNO,-N/L 4.6
Nitriie - N mgNO,-N/L 0.02 0.02

Total Ammoniacal Nitrogen

Chloride

mgNH,-N/L

mg/L

<0.2 <0.2

25 100

Salinity mg / L i 181

SP Date
Date

12.10.99Tested by:
Checked by "DS 8 °  I h q q
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Manukau City - OLD LANDFILL TESTING

BAIRDS ROADLocation

STREAM SAMPLING

P a r a m e t e r Units Re ults
Si te _
Type of Site Z U~ s t ream Down Stream

_
Date - of sam ~ling 11.10.99 11.10.99

Time - sarn~ling _ 1.20pm
2 . 0 5 ~ m

Low tide _ 3.35pm

Weather ! Fine Fine

ME A S U R E ME N T S

p H 6 6.42
Dis solved  O - en mg / 20 6.10
Con duc i iv i t mS/m 19.71 14.41
Clari ty H Clear C lear

Visual  Inspect ion Flowing Flowing

I _
SAMPLE Number
Lab samp le N o

Lab Used
l
!

989AM
SGS

99OAM
SGS

Method of collection I Bal ler Baller

11.10.99SPJ Date

Dat e
Tested by:
Checked by 3,\ \ .°Fi1%

1@~NC1U-1999 131 33 +649 2723378 Z P.@8
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Manukau City - OLD LANDFILL TESUNG

BAIRDS ROADLocation

LABORATORY RESULTS

P ar am et er Un i t s Results

Si te

Type of Site _ Up Stream Down Stream

Q
SAMPLE _
Lab sample No Q 989/\M 99OAM

Method of  col lec t ion _ Bal ler Bai ler

Lab Used _ SGS

_
ANALYSIS Z _
B or on mg/L 0.056 0.056

Chromium

Cooper

mg/L

mg/L

0.0009 0.0008
0.0048 0.0037

L ead m~/L 0.002 0.0014
Man g an es e mg/L 0.107 0.104

Zinc

I ron

mg/L
mg/L

0.074 0.074
0.86 0.79

C ad mi u m
m~/L

0.00006 0.00005

TOC l l ~ 6.2 6.4

Nitrate - N mgNO,,-N/L 2.5 2.6

Nitr ite - N mgNO,-N/L 0.01 0.02

Total Ammoniacal Nitrogen mgNH,-N/L 0.6 0.3

Chlor ide mg/L 15 15

Salinity mg/L 27 27

11.10.99SPJTested by:
Checked by

Dai e
8.\\.qqT9 Date

19-NUU-1999 131 33 +649 2723378 96% P.@9
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Manukau City - OLD LANDFILL TESTING

COXHEAD PARKLocadon

STREAM SAMPLING

Parameter Results
Si te

T - e of  Site
!
I U~ s tream Down St ream

Z
Date - of samplin I 11.10.99 11.10.99

Time - sampling _ 3.00PM 3.20PM

Low iide ! N/A N/A

W eath er ina Fine

_ _
MEASUREME _
DH
Dissolved Oxygen mg/I 8.

6.806.78
40 8.60

Condudivit mS/rn 17.25 - 1776
Clari ty C lear Ctear

Visual lns~ec t ion I Flowin~ Flowin~

_ _
SAMPLE Number H _
Lab sample No ! 957AM 968AM

Lab Used ! SGS SGS

Method of collection _ Bai ler Bai ler

11.10.99DateTes1ed by:
Checked by

SPJ
g . | | - 'Date'IB

19-NOU-1999 132 34 SZ+649 2723378 P. 16
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~ Manukau City - OLD LANDFILL TESTING

Location COXHEAD PARK

LABORATORY RESULTS

P ar am et er Re u l t s

H6 _ _
Type of Site Up Stream Down  St r eam

_ _ _
SAMPLE _ Q _
Lab sam~le No _ 967AN| QSBAIVI
Method of collection Z Bai ler Bai ler

Lab Used SGS SGS

_ _ _
ANALYSIS 1 _
Bor on mg/L 0.045 0.046
Chromium mg/L 0.0008 0.0007
CO~ST mg/L 0.0014 0.0012
Lead

Man g an es e
mg/L

mg/L
0.0005
0.0378

0.0003
0.0384

Zinc mg/L 0.032 0.032
Iron

C ad mi u m

mg/L
mg/L

0.26

<0.00UD5

'O.22
<0.00005

TOC ITT 1.5 2.2
Nitrate - N mgNO,-N/L 3.1 3.6
Nit r ite -  N ~O , -N / L 0.01 0.01
Total Ammoniacal Nitrogen mgNH,-N/L 0.8
Chlor ide m~/L 15 15
Salinity mg/L 27

_ _ _ _

Tested by:
Checked by

SPJ Date 11.10.99

TB Date
e-H- '

16- NOU -19 99 13¢ 34 +649 2723378 96X P. 11
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Appendix D

Data for Great South Road

Borehole Samples

Manukau City Council
Assessment oi Old Landfills

Job Number: 15951
Author: RS
Date: June 2000
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GREAT SOUTH ROAD OLD LANDFILL
BOREHOLE MONITORING RECORD

SGS LAB NUMBER; 0834/OO Page 2 of 4
GHD REPORT NUMBER1 21 2530 OO

PARAMETER

| 9 0

Depth to water level

Date sampled

Time sampled

DH

Conductivity

Temperature

Observations

Organochlor ine Pesticides

Alpha - BHC
Beta - BHC

Lindane

Heptachlor

Aldrin

Heptachlorepoxide

Endosulfan I

DDE

Dieldrin

Endrin

Sample Numbers

UNIT Borehole 1 Borehole 2

H1 6.23 6 0 7

m 30 9

2 4 3 0 0 24.3.00

12.00pm 11.25am

_ 5.93 6.64

mS/m 28.4

Deg C 7.8

Rusty smell. Sulphurous
cloudy and odour, cloudy

orange and yellow grey

mg/kg <0.01 <0.01

mg/kg <0 .0 1 <0.01

mg/kg <0.01 <0,01

mg/kg <0 .0 1 <0.01

mg/kg <0.01 <0.0'I

mg/kg <0.01 <0.01

mg/kg <0.01 <0.0'l

mg/kg <0.01 <0 .0 1

mg/kg <0.01 <O.C1

mg/kg <0.01 <0.01

_ 427/XR 428/\R

Sampled by T B & R ( Dat e ;  24 3. 00

Date ; \7»O-4'-'TBTranspositions Checked By
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SGS LAB NUMBERS 0834/OO
Report Number 21 2530 OO

Page 3 ' of 4

0 . .

Benzo(b)fluoranthene mg/It <0.01 <0.01

Benzo(k)fluoranthene mg/It ' <0.01 <0.01

Be"Z°(a'PV'e"e mg/It <o.o1 <oo1
Indeno(1 ,2,3-cd)DYrene mg/It <0.01 <0.01

Dibenz(a,h)anthracene mg/It <0.01 <0.01
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SGS LAhB NUMBERI 0834/OO

PARAMETER UNIT Borehole 1 Borehole 2

Phthalates
`

Di m et hy l ph t ha l a t e mg/It <o.o1 f <o.o1
Di et hy l pht ha la t e mg/It

|

<o.o1 I <0O'
Di bu t y l ph t ha l a t e

mg/It <0.01 <0.01

Benzylbutylphthalate

Bis(2-ethylhexylmhthalate

mg/It

mg/It

<0.01 <0.01

<0.01 <0.01

Di -n -oct y l ph thal at e
mg/It <0.01 <0.01

PCB's _
PCB mg/It <0.004 <0.004

Phenols

Phenol mg/It <0.01 <0,01

2- Ch l or opheno l
mg/|t <0.01 <0.01

2- Met hy l pheno l mg/It <0.0'1 <0.01

3  &  4 - Met hy l p heno l
mg/It <001 <0.0'I

2-Nitrophenol mg/It <0.0'l <00'I

2 , 4 - D i m et hy l pheno l
mg/It <0.01 <0.01

2, 4 -D i chl o ropheno l
mg/It <0.01 <0.01

2, 6 -D i chl o ropheno l
mg/It <0.01 <0.01

4- Cho l r o- 3 - m et hyl pheno l
mg/It <0.01 <0.01

2,4, 6-Trichlorophenol
mg/It <0.01 <0,01

2,4,5-Trichlorophenol
mg/It <U.U'I

4- N i t r opheno l
mg/It <0.0'| <0.01

2,3,4,6-Tetrachlorophenol mg/It <0.01 <0.01

2-Methyl-4,6-dinitrophenol
mg/It <0.01 I <0.01

Pent ach l or opheno l mg/It <0.01 <0.01

2-sec-Butyl-4,6
Dinitrophenol

mg/It <0,01 <0.01

Sample Numbers 427/\R 428AR

Methodology GC/MS after solvent extraction
GC/ECD after solvent extraction

Sampled By T B & R C Date 24.3.00

' T B \ ' / .o4~~6DTranspositions Checked By Date
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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:

basic data on the site and the condition index valueI

description of the site itself, and the historyO

a narrative of the main investigation and resultsl

a descriptive assessment of the importance of the siteO

site mapO

chemical analysis resultsI

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
locations of the investigation bores are also shown in the maps.

The

Hills Road (Mayfield Park)1.1

Hills RdSite Name

HouseholdFilltype
Estimated Fill Volume (1113) 100000

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 5

Hills Rd, Mayfield ParkRoad Location

OtaraSuburb

Manukau City Council
Assessment of Old Landtills 42Job Number: 15951

Aumor: RS
Date: June 2000



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

~_ ...

Adj acent Watercourse Otara Creek

Open 963

Close 1967

Underlying Geology Sedimentary materials o f the Tauranga

group

Legal Description Allot 356 (SO 45686)

Leachalc Strength (%) 11.01

Condition Index Value 6041

l`he area of the main body Mayfield Park that contains the landfill isN ote
about 3 ha. However the depth of f ill will vary over the site. The greatest depth
of f ill will be found in the former riverbed (where the bores installed on the site

have been dug). The area located wi thin the former bend of  the riv er, was
excavated for cover material being placed in the creek bed. This area was later
lilled also with refuse but the depth of refuse would be much less. To al low for
this change in depth we have only allowed for a 'representative' f i ll  area of  2

ha.

Location and Description1.1.1

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 rnudflats.
The eastem 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 landf il l  gas or
leachate influence. The eastern bank of the Otara Creek has reeds, f lax, 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.

Manukau City Council
Assessment of Old Landfills

Job Number: 15951 43Author: FIS
Date; June 2000
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1.1.2 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 f rom present and past residents show that
local  residents complained of  many operat ional problems which resulted in
such nuisances as rats mosquitoes, f lies, dust and odour etc.

Surface Water and Ecology1.1.3

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 nunoff  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 flnned fish have been observed in the stream
biological evaluation of the stream has not been done yet.

A proper

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.

1.1.4 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.

Manukau City Council
Assessment of Old Landtills 44Job Number: 15951

Author: HS
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1.1.5 Surrounds

The Otara area is predominantly f lat and low lying with some gentle rol l ing
hil ls. There is residential housing on the southern and northem 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. I n
addition the drainage reserve to the creek runs further north and south.
Mayfield school is within a couple of  blocks of the site.

Water Sampling1.1.6

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 l 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 l imitations namely that leachate
wil l only be present in the culvert if  it can get into the culvert. If  the f low is
not continuous then sampling on any particular day may not detect leachate.
However the increased length of  culvert through the f il l area should increase

the chance that leachate will enter the culvert.

Pooled Water Sampling1,1.7

It is common for water to ool on this site durin winter. MCC became. P 3
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.

Manukau City Council
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Table 10 : Parameters in Pond Water at Hills Rd

Paramwer
§̀*'f-Q 2 ~
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:iii 8~
~  ~ ~ 1;ésii;ì

Cadmium mg /1 <0.003
Copper mg /1 0.02
Chromium m~/1 0.03
I`OI'1 mg /1 35

Lead mg /1 0.03
Manganese mg /1 1.8

Zinc m~/ l 0.1
Nitrate m~NO3 _ M/L 0.027

Nitrite m~NO2 _ M/L <0.005
Total Ammonia Nitrogen mgNH3 _ M/L 1.9
Non- ~urgable or~anic carbon mg /1 27

Subsurface Investigations1.1.8

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 ill 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 ill 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 Consul ta t ion

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.

Results and Conc lusions1.1.10

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

Manukau City Council
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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, Man au City Council stated 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.

Pah Road (Papatoetoe Cemetery)1.2

Pah RdSite Name

HouseholdFilltype

Estimated Fill Volume (1113) 30000

Estimated Fill Area (ha) 0.5

Estimated Average Depth (M) 6

Papatoetoe CemeteryRoad Location

PapatoetoeSuburb
Waokauri CreekAdj acent Watercourse

unknownOpen

965Close

Pumiceous deposits of the Tauranga groupUnderlying Geology

PT LOT 2 DP 11565Legal Description

20.94Leachate Strength (%)

Condition Index Value 2927

Location and Description1.2.1

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
and the southwestern motorway to the east.

The landill 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 smface 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.

Manukau City Council
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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 obstnuctions typical of old dumps. The till 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.

Surro unds1.2.3

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 msty 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.

Subsurface Investigations - Landfill Investigation1.2.5

Manukau City Council
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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 hdgh 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 Investigations1.2.6

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. lt 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.

was in the range 70 - 130 mg/1, whereas theAmmonia in the landfill
background groundwater showed levels of approximately 0.05 mg/1

Nitrate measured in the landfill was less than 0.1 mg/l, Whereas it was
measured as 15 g/1 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 f rom the bores in the landf i l l  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 indicat ive data obtained for the site in relat ion to the levels o f
environmental contaminants, were found to be below or close to the detection

limits of the various parameters measured.

Ngati Otara (Otara Park)1.3

Ngati OtaraSite Name

HouseholdFilltype
"

Estimated Fill Volume (IH) 24000

Estimated Fill Area (ha) 0.6

Estimated Average Depth 4
IT I

Alexander Crescent, Ngati Otara ParkRoad Location

OtaraSuburb

Otara LakeAdj acent Watercourse

1967Open

Close 1969

Inter-tidal mud and thick, fine and bedded ashUnderlying Geology

Pt Allot 520 Manurewa PSH (SO 53719)Legal Description

14.80Leachate Strength (%)

Condition Index Value 2162

1.3. I 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.
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~~ ~ ~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. 'l`he 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 f ields. None of  the vegetat ion 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 por1ion of the
reclaimed area.

There are msty 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 die landlill area.

1.3.2 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, mbbish, 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 Ecology1.3.3

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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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
I

Land Use.Zopes ii A°ea.(ha)

Residential 23.0

Business 12.0

Future Develo ~ment 16.0

Rural 28.0

Roads 8.0

Public O~en S ~aces 6.0

Miscellaneous 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 swirmning 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 lirmed 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

1.3.4 Drains

Flows in the extensive network of stormwater drains underneath the northern
playing f ield 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 nnming out from beneath the marae grounds
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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.

Surrounds1.3.5

There are single storey marae buildings within the marae grounds just to the
southeast of the known till 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 Man au
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 Sampling1.3.6

The main f i l l ing 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 probabil i ty of showing any contamination. Si te 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 mudf lat, 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 buil t within or very close to the
fi l led area. There is a dist inct v i le smell in the manhole at  site 5 whose
chamber walls are heav ily encrusted with rusty deposits at the joints. The
joints constantly dr ip wi th inf lowing 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 ofiill 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.

Subsurface Investigations1.3.7

Three bores were dug on the site along the former inlet. 'l`he 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
The other two bores were found to be underlain by Waitemata groupclav

materials. This suggests that Waiternata 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 Consultat ions

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.

Results and Conclusions1.3.9

The surface water quality monitoring results indicated a low level o f
contamination at the site. Combined results of groundwater samples and
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sample from the spring at the fiont face of the H11 showed that the average
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 i n relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measuured.

Miro Road (Te Puea Marae)1.4

Miro RdSite Name

MixedFilltype

Estimated Fill Volume (1113) 30000

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 1.5 ha

NW Cnr Miro And Mahunga, Within TeRoad Location
Puea Marae

Mangere BridgeSuburb

Manukau harbourAdj acent Watercourse

982Open

Close 987

Inter-tidal mud containing some sand, silt
and shell

Underlying Geology

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

4.46 (extreme result excluded)Leachate Strength (%)

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 inadequate
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 wil l 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. A l l
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.

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

Council

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.

Surface Water and Ecology1.4.3

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 mn underneath the site discharge.
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1.4.4 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.

1.4.5 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 Sampling1.4.6

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
` hnorthernmost culvert on the site. Sites 2 and 3 are between them. During hig

tides the seawater level came up at lea
at site 2.

st as far as site 3 but was never observed
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In the middle culvert there are two sites, denoted 5 and 6. Site 6 is the culvert
outlet. A soakage trench constnucted 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-
landiill 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 ll, are intended to
provide background analyte levels.

Subsurface Investigations1.4.7

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 refiise is concentrated mostly in the top north-
western half of the site and along the Mahunga Drive boundary.

Resul ts and Conclus ions1.4.8

Unly 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.l7%.

Recently the site has been capped and grassed

The indicative data obtained for the site i n relation to the levels o f
env ironmental contaminants, were found to be below or close to the detection

limits of the various parameters measured.

Dale Crescent1.5

Dale CrescentSite Name
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InorganicFilltype

Estimated Fill Volume (m3) 15000

Estimated Fill Area (ha) 1

Estimated Average Depth (m) 1.5

Between Waipuna Motorway and Dale
Crescent

Road Location

PakurangaSuburb
stormwater discharges to tributary
Tamaki River other side of motorway

ofAdjacent Watercourse

unknownOpen

unknownClose

Sec 1 SO 52269Legal Description

17,56Leachate Strength (%)

faDCondition Index Value

Location and Description1.5.1

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
SW &I I1py  a I ' €3 .

Surface Water and Ecology1.5.2

The site is approximately 100m from the Tamaki River at its closest point.
This is just downstream of the confluence of the Pdmranga 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.

This isAquatic fauna is scarce and does not display species diversity
characteristic of the ecosystems in degraded urban waterways.

1.5.3 Drains

Stormwater lines nun 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 pan of the site. Bulk power transmission lines
also run overhead.

1.5.4 Surro unds

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.

Subsurface Investigations1.5.5

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 till. In the
other bores marine / estuarine deposits were found.

In two bores where marine sediments were found, the till also contained plant
fragments. lt 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.

Result s and Conclusions1.5.6

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 die 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 till was not entirely clean clay. This indicates in
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itself  that the f ill 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
env ironmental contaminants, were found to be below or close to the detection

limits of the various parameters measured.

Great South Road1.6

Great South RdSite Name

HazardousFilltype

Estimated Fill Volume (II13) 15000

Estimated Fill Area (ha) 0.3

Estimated Average Depth (rn) 5

Great South Rd, South Bank/West Side onRoad Location
River

OtahuhuSuburb

Tamaki RiverAdj acent Watercourse

1977Open

1982Close
Inter-tidal mud and sedimentarv materialsUnderlying Geology
of the Tauranga Group

Allot 523 & 540 Manurewa PSH (SO
55438) T.B.A.

Legal Description

Leachate Strength (%) 7

Condition Index Value 545

Location, Description and History1.6.1

The site is on the southern bank of the Tamadd 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 completely except possibly for a small layer. Illegal
mbbish 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 al-1 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
ObStI' l .1CtiOI1S

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 f low 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 thewest.

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 till 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.

lt 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 hardlill.

The site was supposed 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.

Surrounds1.6.3

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

1.6.5 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 till was 4.5m
and 5m for the two bores. The groundwater table was intercepted just above the
till / natural ground interface. The fill contained an assortment of refuse.
Marine mud was found beneath the till 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 nubbish. 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.

1.6.6 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.

Robert Allan Road1.7

Robert AllanSite Name

MixedFilltype

Estimated Fill Volume (m3) 5600

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 2.2

off Robert Allan Way, almost opposite
Nan Pl.

Road Location

PakurangaSuburb

unnamed (to Pakuranga Creek)Adj acent Watercourse

unknownOpen

unknownClose

Moderately WeatheredUnderlying Geology Soft mud and silt
Tauranga group silt and clay close by

Allot 386 Pakuranga PSH (SO 49436)Legal Description

Leachate Strength (%) 8.55

Condition Index Value 199

1.7.1 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 Riverhi lls 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 Tamald 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 rurming parallel to the filled area
along the length of the site before discharging into dmc 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

Subsurface Investigations

Four bores were dug in a rough l ine along the site, up to three metres deep.
The depth of H11 encountered was around three metres, with greater depths
being found at the back of  the site away f rom the creek where the ground is

slightly higher.

1.7.3

The water table was encountered at about 1.5m depth in every bore except the
bore closest to the creek, which was dri l led at low t ide. Piezometers were
installed in the two bores 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.

Results and Conclusions1.7.4

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 i n relation to the levels o f
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

Harania Ave1.8

Harania AveSite Name
MixedFilltype
6000Estimated Fill Volume (M3)
0.3Estimated Fill Area (ha)
2Estimated Average Depth (M)
Harania Ave Resewe Opposite Tinkler
Ave

Road Location

FavonaSuburb
Manukau HarbourAdjacent Watercourse
unknownOpen
unknownClose

Underlying Geology
Lot 61 DP 61809Legal Description
2.3Leachate Strength (%)
58Condition 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.

Fi l l ing took place in the former ex tension 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 td<en 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. I1
logging along the depression where the old creek used to be.

is prone to water

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

There are two further stormwater outlets probably beyond the extente s t u a r v

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 Tmst 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 landtilling 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 bv sedimentarv materials of the

~ _ _ _ _ _ _ _ _ J _ _ _ ____

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 f lushing and mixing of the area and thus may
blur any possible difference between sites 2 , 3 and 4 by either di lution or by
propagating contamination upstream. This possibi l i ty has been mitigated to
some extent by taking samples at  or near  low t ide. Site 1 is beyond the
mangroves upstream and should be clear of  any sal ine inf luence. However
because i t is not saline site l is not necessarily a good control o f  the
downstream sites. Thus the detection of  contamination at sites 1,  2 and 3
would not necessarily be due to the landf i l l . The non- detection o f
contamination downstream would however show that the landf i l l is not
affecting the marine environment

Sites 5 and 6 are in the stormwater culvert running west to east f rom near
These sampling sites would only detect leachate if  i t can enterTinkler Ave

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 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 ill 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.

1.8.4 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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RATTLE DELAMORE PARTNERS LTD
Level 4. POP House
235 Broadway, Newmarket, Auckland
PO Box 9528, Auckland, New Zealand

Tel +9 523 6900 Fax +9 523 6901
Web Site http://www.pdp.co.nz
Auckland Wellington Christchurch solutions for your environment

8 August 2008

Office of Legal Counsel

Mobil Oil New Zealand Limited

P 0 Box 1709

AUCKLAND

RECEIVED

LAW DEPARTMENT

PRIVILEGED AND CONFIDENTIAL

PREPARED FOR THE PURPOSES OF

OBTAINING LEGAL ADVICE

MOBIL PAKURANGA, 102 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND - TANK REMOVAL TR07/774,

SITE NO. O02021

1.0 Introduction

Mobil Oil New Zealand Limited (Mobil) has engaged Pattle Delamore Partners Limited (POP) to carry 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 petroleum 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 Petroleum Hydrocarbon Contaminated Sites in New Zealand

(MfE, 1999).

The assessment was completed during multiple site visits by POP 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 located at 102 Pakuranga Road, on the comer of Pakuranga Road and Kentigern 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 Plan.

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 corner of the site. For the locations of individual UPSS components, please refer to

Figure 1.

At the time of the POP site visits, site infrastructure included a small, centrally located service 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 POP

site visit.

A02093101R001.doc
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Stormwater disposal 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 southern 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 Kentigern 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,OOOL diesel UST were removed from the site by

Petroleum 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 40,OOOL USTs were removed from an unlined pit excavated to a depth of approximately 4.5m

below ground level (bgl). The tanks were overlain 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 (4.3m - 4.5m bgl) 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 no indication of any holes within the tank.

Tank 2 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 holes within the tank.

Tank 3 40,OOOL, 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

A02093101R001.doc
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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 western property boundary, and were removed from the site.

3.3 Soil Sampling

To provide a preliminary assessment of the environmental effects of any petroleum hydrocarbon 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 laboratory and kept in chilled storage prior to submission to RJ

Hill Laboratories Ltd, Hamilton, New Zealand for analysis, under POP chain-of-custody procedures.

The samples were analysed for total petroleum hydrocarbon (TPH), and benzene, toluene, ethylbenzene and xylene

(BTEX) compounds. Duplicate soil samples 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 (PID1)]. These soil samples were placed into laboratory supplied glass jars

which were half 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 samples 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

TPJL/1, TP1/5, TPiyiO, TP1/14, TP1/17, TP3/20, TP1/23, TP1/26, TP1/29, TPJ732, TP1/35, and TP1/38);

:• Twelve samples were collected from natural soils from the walls of the excavation between 1 - 4m bgl

(samples TP1/2, TPiye, TP1/11, TP3/15, TP1/18, TP1/21, TP1/24, TP1/27, TP1/30, TP1/33, TP1/36, and

TP1/39);

:• Twelve samples were collected from natural soils from the walls of the excavation at depths below 4 m bgl

(samples TP1/4, TP1/7, TP1/12, TPiyiS, TPrL/19, TP1/22, TP1/25, TP1/28, TP1/31, TP1/34, TPiy37, and

TP1/40);

:• Five samples were collected from natural soils at the base of the excavation (samples TP1/3, TP1/8, TP1/9,

TP1/13, and TPJL/41);

:• Five samples were taken from the backfill material, which was returned to 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);

1A 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.
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I
I
I

I

I
i

I
t

I
I
I
I

I

I
I
I

I

I
I
I
I
I
I
I

R A T T L E D E L A M O R E P A R T N E R S L I M I T E D

M O B I L P A K U R A N G A , 1 0 2 P A K U R A N G A R O A D , M A N U K A U C I T Y , A U C K L A N D - T A N K R E M O V A L

0 7 / 7 7 4

:• 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 to Section 4.0;

The soil samples that were collected from the site following the removal 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 natural 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 to have a green colour and a strong petroleum odour. Photo-ionising

compound readings were measured at 1893 ppm within the soil samples (TST8/1, l.lm 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 around 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 returned to the tank pit following the removal of the tanks.

4.0 Site Investigation Activities - 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 drainage 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 observations.

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 bgl through 0.2m of asphalt underlain by sandy gravel fill (0.2 - 1.4m bgl), brown clay fill from 1.4

- 4.1m bgl 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

bgl through 0.2m of asphalt underlain by gravel fill (0.2 - 1.4m bgl), grey mottled orange clay fill from 1.4 -

3.4m bgl and grey brown clay from 3.4 - 3.8m bgl. 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 bgl through 0.2m of asphalt underlain by gravel fill to 2.2m bgl.
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Groundwater seepage was noted at 1.4m bgl. Test Pit 3 was excavated in the approximate location of an

historic UST.

Test Pit 4 Test Pit 4 CTST4) was located immediately to the east of Dispenser Island 2. TST4 was excavated to a

depth of 2.8m bgl through 0.2m of asphalt underlain by sandy gravel fill (0.2 - 0.4m bgl) and green with

orange mottle clay from 0.4 - 1.3m bgl, and green clay from 1.3 - 2.3m bgl, and grey green clay 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 Test Pit 5 (TST5) was located approximately 10m southwest of the store directly beneath the removed fuel

line. TST5 was excavated to a depth of 3.8m bgl through 0.2m of asphalt underlain by sandy gravel fill (0.2

- l.lm bgl), dark grey clay (1.1 - 2.9m bgl), and sandy clay from 2.9 - 3.8m bgl. No groundwater was

noted in this test pit. Test Pit 5 was excavated in the approximate location of an historic UST.

Test Pit 6 Test Pit 6 (TST6) was located on the south-east corner 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 bgl, and grey clay from 2.9 - 3.2m bgl, light grey sandy clay fill from

3.2 - 3.8m 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 to 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 TST6 were subsequently excavated and removed from site. Please refer to Test Pit 14

for further details.

Test Pit 7 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 bgl through 0.2m of asphalt underlain by

gravel fill (0.2 - l.lm bgl) 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 bgl. Test Pit 7 was excavated in the location of an historic UST. No

groundwater was noted in this test pit.

Test Pit 8 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 bgl through 0.2m of asphalt underlain by gravel fill (0.2 - 1.0m bgl),

green clay from 1.0 - 1.9m bgl, and grey with orange mottle clay from 1.9 - 3.0m bgl, 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 soils encountered within TST8 were

subsequently excavated and removed from site. Please refer to Test Pit 11 for further details.

Test Pit 9 Test Pit 9 (TST9) was located approximately 10m southeast of the eastern corner of the fuel line that ran

parallel to the canopy. TST9 was excavated to a depth of 4.2m bgl through 0.2m of asphalt underlain by

gravel fill (0.2 - 1.0m bgl), green mottled orange clay from 1.0 - 2.8m bgl, light grey sandy clay from 2.8 -

4.0m bgl and brown clay from 4.0 - 4.2m bgl. 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 underlain by gravel fill (0.2 - 1.3m bgl), grey mottled orange clay

from 1.3 - 2.8m bgl, light grey sandy clay from 2.8 - 3.9m bgl, and brown clay from 3.9 - 4.2m bgl.

Groundwater seepage was noted at 3.6m bgl.

Test Pit 11 Test Pit 11 (TST11) located on the south-east corner of the fuel line that ran parallel 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 soil was removed from site and disposed of at Envirowaste
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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 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 underlain by gravel fill (0.2 -

0.8m bgl), light grey clay from 0.8 - 2.4m bgl, light grey silty clay from 2.4 - 3.4m bgl, 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 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 to a depth of 4.2m bgl through 0.2m of asphalt underlain by gravel fill

(0.2 - 0.9m bgl), 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 Test Pit 14 (TST14) was located at the south-east comer of the fuel line that ran parallel to 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

Services Ltd, Hampton Downs Landfill. The geological log of this test pit is appended as TST6. The soil

disposal dockets are appended.

Test Pit 15 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 asphalt underlain by gravel fill (0.2 - 1.0m

bgl), grey mottled orange clay from 1.0 - 3.4m bgl and light grey sandy clay from 3.4 - 4.2m bgl.

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 Test Pit 16 (TST16) was located approximately llm 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 Test Pit 17 (TST17) was located approximately 13m north of the north-eastern comer of the store.

TST17 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 soils under a removed drainage sump associated with the former carwash.

Test Pit 18 Test Pit 18 (TST18) was located approximately 17m north-east of the north-eastern corner of the store.

TST18 was excavated to a depth of 1.6m bgl through gravel fill of various sizes from 0.0 - 1.2m bgl 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 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.

TST19 was excavated to a depth of 2.0m bgl through 0.2m of concrete, sandy gravel fill from 0.2 - l.lm

bgl, grey, with occasional orange and green mottling, clay from 1.1 - 1.5m bgl and grey clay from 1.5 -

2.0m bgl. 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 soil 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 fJPH) 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 to 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 soil samples were held in cold storage at the laboratory in case follow-up polycyclic aromatic hydrocarbon

(PAH) analysis was required.

Details of the soil samples collected from each area and analysed are as follows (details for individual sample depth,

soil type, PID reading, and location are provided in Tables 3, 4 and 5; locations are also shown on Rgure 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 bgl, and TST1/8 from 4.3m bgl.

:• 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 bgl.

:• 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, TST5/7 from 3.5m bgl.

:• Four samples were collected from test pit 6 (samples TST6/1, TST6/2, TST6/6 and TST6/8). Sample TST6/1

was collected from soils at a depth of 0.5m bgl, TST6/2 and TST6/6 from l.lm 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 bgl, TST7/4 and TST7/7 from 2m bgl and 3m bgl respectively.

:• Three samples were collected from test pit 8 (samples TST8/1, TST8/2 and TST8/7). Sample TST8/1 and

TST8/2 were collected from soils from l.lm bgl and 1.5m bgl respectively, and TST8/7 from 4.1m bg. 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 collected from test pit 9 (samples TST9/1, TST9/2 and TST9/8). Sample TST9/1 was

collected from soils at a depth of 0.5m bgl, TST9/2 from l.lm bgl and TST9/8 from 4.1m bgl.

:• Three samples were collected from test pit 10 (samples TST10/8, TST10/3 and TST10/7). Sample TST10/8

was collected from soils at a depth of 0.5m bgl, TST10/3 from 2m bgl and TST10/7 from 4.1m bgl.
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:• Eight soil samples were collected 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 bgl, from each side of the pit. Sample TST11/7 was collected at 2.0m bgl, and TSTliys, TST11/9,

TSTll/10 were collected from 2.5m bgl, from each side of the pit.

:• Three samples were collected from test pit 12 (samples TST12/1, TST12/2 and TST12/8). Sample TST12/1

was collected from soils at a depth of 0.5m bgl, TST12/2 from between l.lm 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 bgl 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 TST14/5 was collected from 2.8m bgl and samples TST14/6, TST14/7 and

TST14/8 were collected from soils at 3m bgl, from each side of the pit.

:• Two samples were collected from test pit 15 (samples TST15/2 and TST15/8). Sample TST15/2 was collected

from soils at l.lm bgl and TST15/8 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.

:• 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 l.lm bgl.

:• 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 l.lm bgl, TST19/3 at 1.5m bgl and

TST19/4at2mbgl.

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 TST8. 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). Another 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 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'.

A search of the Auckland Regional Council (ARC) borehole database in November 2007 identified 7 groundwater bores

within a 1km 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 im'gation purposes and is described as being

265m in depth with casing to approximately 157m bgl. 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 to 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 bgl to 3.6m bgl

likely to be a perched water table. Given the distance from the site to the Tamaki River Estuary (70m 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 bgl; 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 ecosystems.

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 MfE (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 commercial/industrial, residential

and agricultural. The criteria have also been developed to account for the protection of maintenance/excavation

workers and for the protection of groundwater. In addition to 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 MfE 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 criteria for continued petroleum use, the Tier 1 soil

acceptance criteria (All Pathways) for commercial/industrial land use (MfE, 1999) have been applied as conservative

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 applicable 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 Soil 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, TP:L/20, TP1/23, TP1/26, TP1/29, TP1/32, TP3/35, 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 corresponding laboratory level of detection, 60mg/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,

TP1/7, TP1/13, TP1/16, TP1/19, TP1/22, TP1/25, TPJ/31, TP1/34, TP1/37, and TPV40) returned TPH and BTEX

concentrations below the corresponding laboratory level of detection (60mg/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 returned to Tank Pit 1 (samples BF1, BF2, BF3, BF4, and BF5)

returned TPH and BTEX concentrations below the corresponding 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,

FL15 and FL16 returned TPH concentrations below the corresponding laboratory detection levels (60mg/kg). Sample

FL10 recorded a TPH concentration of 940mg/kg, 95 % of which was reported within the C15-C38 carbon band. The

gas chromatogram for sample FL10 was similar to that of diesel.

Only 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.

All 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 total xylenes above the laboratory levels of detection at concentrations of 0.18mg/kg, 0.21mg/kg,

and 0.2765mg/kg respectively.

6.2.4 Test Pitting

All twenty-two soil samples collected from soils within the top metre of the test pits returned BTEX concentrations of

less than the corresponding laboratory detection limits (up to 0.150mg/kg). Eighteen of the twenty-two samples

collected returned TPH concentrations below the laboratory levels of detection (60mg/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 C15 - C36 carbon range.

Fourteen of the twenty-six samples collected from natural soils between 1 and 4m bgl returned TPH and BTEX

concentrations below the laboratory levels of detection. For the remaining soil samples, maximum TPH and BTEX

concentrations were reported as follows; TPH at lOOOmg/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).

Rve of the six samples collected from below 4m bg) within the test pits returned TPH concentrations below the

laboratory levels of detection (60mg/kg). Sample TST1/8 recorded a TPH concentration of 180mg/kg, approximately

100 % of which was found within the C15-C36 carbon range. The gas chromatogram for TST1/8 is similar to that of

lubricating oil. All six samples returned BTEX concentrations below the laboratory levels of detection (up to

0.255mg/kg).

6.3 Comparison of Soil Sample Results with Tier 1 Soil Acceptance Criteria - All Pathways and

Protection of Groundwater Quality

6.3.1 All Pathways Criteria

All samples collected from the site following the removal of the UPSS returned TPH and BTEX concentrations below the

applicable Tier 1 soil acceptance criteria via All Pathways in the context of commercial/industrial land use.

7.0 Laboratory Results and Comparison to Applicable Criteria - Heavy Metals

Three soil 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 Soil Acceptance Criteria - Heavy Metals

National soil quality standards for heavy metals are currently under development by the MfE. In the absence of a

National Environmental Standard, there are a range of New Zealand and international guidelines that could be applied

to 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 Region'.

The heavy metals for which the soil samples have been analysed are all listed within Schedule 9.

The three samples analysed for heavy 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 fill materials) and as such the background concentrations for a volcanic soil (ARC, 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 heavy

metals are summarised as follows:

:• Concentrations of arsenic were all below the laboratory level of detection of 2.0mg/kg.

:• Concentrations of cadmium ranged from below the laboratory level of detection (O.lOmg/kg) to a maximum

of0.11mg/kg(TST14/l).

:• Concentrations of chromium ranged from a minimum of 41mg/kg (TST13/1) to a maximum of 44mg/kg

(TST14/1).

:• Concentrations of copper ranged from a minimum of 54mg/kg (TST13/1) to a maximum of 60mg/kg

(TST14/1).

:• Concentrations of nickel ranged from a minimum of 170mg/kg (TST14/1) to a maximum of 190mg/kg

(TST12/1).

:• Concentrations of lead ranged from a minimum of 1.5mg/kg (TST13/1 and TST14/1) to a maximum of

2.1mg/kg (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 reported concentrations of arsenic,

cadmium, chromium, copper, lead, nickel 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 MfE 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 petroleum 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 petroleum 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 applicable.

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 (silty 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 properties to be entered to

determine the concentration of dissolved petroleum compounds in the surface water receptor CTamaki 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 soil concentration of benzene; 2.4mg/kg (assumed to be uniform over source volume)
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:• Source zone volume; 392m3 (assumes 1m thick layer of source benzene at 2.4mg/kg beneath entire tank pit

footprint)

:• Soil type; Silty loam (approx. hydraulic conductivity 1 x 10'6 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 test pits not

considered to be representative of wider site hydrogeology)

> Volume of surface water; 20,000m3 (conservatively assumes a small arm (area) of the Tamaki River Estuary

approximately 20,000m2 is the receiving water body - i.e. not the entire Tamaki River).

:• Fraction of surface water volume available for mixing; 10% (10% of the above water volume is available for

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 be in the order of O.OOOlmg/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 Council 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 40,0001 diesel UST, three 40,0001 petrol USTs, associated pipework, dispensers and

vents has been removed from Mobil Pakuranga, 102 Pakuranga Road, Manukau City, Auckland. A total of nineteen

test pits were also excavated in order to assess soils in the vicinity of the UPSS components, in locations where

historic USTs were thought to be located and in areas where a 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 soils 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 returned 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

river system, or coastal water (such as the Tamaki River Estuary), sites with petroleum residues within 100m 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

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 Limitations

This report has been prepared on the basis of visual observations of the excavation of a tank pit containing four

40,OOOL 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 Oil 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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Table 1: Soil Sample Results • Tank Ptt & Bedding Material - ALL PATHWAYS

Soil Samples Collected at a Depth of <1 m Below Ground Level

Sample Name
.aboratory Reference
Sample Location
Soil Fate
Soil Type - Field
Soil Type - MfE (1999)
Sample Depth (m bgl)
PID Reading (ppm)
C,-CS hydrocarbons

CIO-CH hydrocarbons

C15-C3a hydrocarbons

IPH
Benzene
Toluene
Ethylbenzene

Total xylenes "'

TP1/1
629497.1

Ewall
Remaining

silt
Sandy Silt

0.9
0.2
< 11

< 20

<30

< 60

< 0.075
< 0.075
< 0.075

< 0.225

TP1/5
629497.5

Ewall
Remaining

silt
Sandy Silt

0.5
OB

<8.4

<20

<30

<60
< 0.055
< 0.055
< 0.055

< 0.165

TP1/10
629497.10

Wwall
Remaining

clay silt
Sandy Silt

0.5
0.5

< 11

< 20

<30

<60
< 0.069
< 0.069
< 0.069

< 0.209

TP1/14
629497.14

Nwall
Remaining

silt
Sandy Silt

0.5
0.3

<8.5

< 20

< 30

< 60
< 0.054
< 0.054
< 0.054

< 0.164

TP1/17
629497.17

Nwall
Remaining

clay
Silty Clay

0.5
0.6

< 10

< 20

<30

<60
< 0.070
< 0.070
< 0.070

< 0.210

TP1/20
629497.20

Nwall
Remaining

clay silt
Sandy Silt

0.5
0.3

<9.9

<20

<30

<6O
< 0.058
< 0.058
< 0.058

< 0.178

TP1/23
629497.23

Nwall
Remaining
sitty clay

Sandy Silt
0.5
0.1

< 11

< 20

< 30

< 60
< 0.059
< 0.059
< 0.059

< 0.179

TP1/26
629497.26

Swall
Remaining

clay
Silty Clay

0.5
0.3

< 9.1

< 20

< 30

< 60
< 0.050
< 0.050
< 0.050

< 0.150

TP1/29
629497.29

Wwall
Remaining

clay
Silty Clay

0.5
1.0

<9.9

< 20

<30

<60
< 0.068
< 0.068
< 0.068

< 0.208

TP1/32
629497.32

Swall
Remaining
silty clay

Sandy Silt
0.5
0.5

<8.8

< 20

<30

< 60
< 0.058
< 0.058
< 0.058

< 0.178

TP1/35
629497.35

Swall
Remaining

clay
Silty Clay

0.5
0.1

<9.2

<20

<30

<60
< 0.059
< 0.059
< 0.059

< 0.179

TP1/38
629497.38

Swall
Remaining

silt
Sandy Silt

0.5
0.5

<9.6

<20

<30

<60
< 0.053
< 0.053
< 0.053

< 0.163

BF1
629497.83

Backfill
Remaining

(•ravel
Sand

24.7

<8.0

< 20

<30

<60
< 0.050
< 0.050
< 0.050

< 0.150

BF2
629497.84

Backfill
Remaining

gravel
Sand

-
22.1

<8.0

<20

<30

<60
< 0.050
< 0.050
< 0.050

< 0.150

BF3
629497.85

Backfill
Remaining

gravel
Sand

-
10.3

<8.0

<20

<30

<60
< 0.05O
< 0.050
< 0.050

< 0.150

BF4
629497.86

Backfill
Remaining

gravel
Sand

15.6

<8.0

<20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

8F5
627497.87

Backfill
Remaining

gravel
Sand
.

14.7

Tier 1 Soil Acceptance Criteria"
Commercial/ Industrial Land Use

ALL PATHWAYS

Sand

<1 m

< 8.0 I! 120 (m)

< 20 (1,500) (6,x)

< 30 NA (4)

< 60 II

< 0.050
< 0.050
< 0.050

< 0.150

3.0 (m)
(94) (6,m)
(180) (6,v)

(150) (6,m)

Tier 1 Soil Acceptance Criteria'13

Commercial/ Industrial Land Use
ALL PATHWAYS

Sandy Silt

<1 m

(500) (6,m)

(1,700) (6,x)

NA(4)
-

Tier 1 Soil Acceptance Criteria2-3

Commercial/ Industrial Land Use
ALL PATHWAYS

Silty Clay

<1 m

(8,800) (6,v)

(1,900) (6,x)

NA(4)

3.6 (v) II 7.2 (v)
(270) (6,v) (670) (6,v)
(200) (6,v) (350) (6,v)

(200) (6,v) 1 (510) (6,v)

Soil Samples Collected at a Depth of 1 • 4 m Below Ground Level

Sample Name
-aboratory Reference
Sample Location
Soil Fate
Soil Type - Field
Soil Type - MfE (1999)
Sample Depth (m bgl)
^D Reading (prjm)
C,-C8 hydrocarbons

C10-C14 hydrocarbons

CIS-CM hydrocarbons

TPH
Benzene
Toluene
Ethylbenzene

Total xylenes "'

TP1/2
629497.2

Ewall
Remaining

silt
Sandy Silt

3
0.3

<9.3

< 20

<30

< 60
< 0.061
< 0.061
< 0.061

< 0.191

TP1/6
629497.6

Ewall
Remaining
silty clay

Sandy Silt
3
1

<9.5

<20

<30

<60

< 0.060
< 0.060
< 0.060

< 0.180

TP1/11
629497.11

Wwall
Remaining

silt
Sandy Silt

3
24.4

<8.7

<20

<30

<60

< 0.057
< 0.057
< 0.057

0.34

TP1/15
629497.15

Nwall
Remaining

silt
Sandy Silt

3.1
0.3

<8.8

<20

<30

<60
< 0.053
< 0.053
< 0.053

<0.163

TP1/18
629497.18

Nwall
Remaining
silty clay

Sandy Silt
3

0.4

<9.5

<20

<30

<60
< 0.053
< 0.053
< 0.053

< 0.163

TP1/21
629497.21

Nwall
Remaining

clay silt
Sandy Silt

3
0.6

<9.6

<20

<30

<60
< 0.056
< 0.056
< 0.056

< 0.176

TP1/24
629497.24

Nwall
Remaining

clay silt
Sandy Silt

3
21.3

<9.1

< 20

<30

<60
< 0.054
< 0.054
< 0.054

< 0.164

TP1/27
629497.27

Swall
Remaining

clay
Silty Clay

3
0.5

< 11

< 20

<30

< 60
< 0.076
< 0.076
< 0.076

< 0.236

TP1/30
629497.3

Wwall
Remaining

silt
Sandy Silt

3
7.4

<8.9

<20

<30

<60
< 0.054
< 0.054
< 0.054

< 0.164

TP1/33
629497.33

Swall
Remaining
sandy silt

Sand
2.9
0.1

<8.8

<20

<30

< 60
< 0.050
< 0.050
< 0.050

< 0.150

TP1/36
629497.36

Swall
Remaining

silt
Sandy Silt

3
0.3

< 8.7

<20

<30

<60
< 0.057
< 0.057
< 0.057

< 0.177

TP1/39
629497.39

Swall
Remaining

silt
Sandy Silt

3
0.2

<9.0

<20

<30

<60
< 0.061
< 0.061
< 0.061

< 0.191

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Sand

l - 4 m

120 (m)

(1,900) <6,x)

NA(4)

3.0 (m)
(94)(6,m) •

(300) (6,8,v)

(150) (6,m)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
. ALL PATHWAYS

Sandy Silt

l - 4 m

; (500) (6,m)

(2,200) (6,x)

i NA (4)

7.2 (v)
(480) (6,m)
(300) (6,v)

(420) (6,v)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Silty Clay

l - 4 m

(20,000) (6,m)

(8,900) (6,x)

NA(4)

(20) (6,v)

(3,100) (6,v)
(2,600) (6,v)

(2,300) (6,v)

Soil Samples Collected at a Depth of >4 m Below Ground Level

Sample Name
Laboratory Reference
Sample Location
Soil Fate
Soil Type - Field
Soil Type - MfE (1999)
Sample Depth (m bgl)
PIO Reading (ppm)
C7-C9 hydrocarbons

CIO-CH hydrocarbons

Cis-Cae hydrocarbons

TPH
Benzene
Toluene
Ethylbenzene

Total xylenes '"

TP1/3
629497.3
centre base
Remaining
silty sand

Sand
4.5

11.6

<9.2

<20

<30

<60
< 0.055
< 0.055

0.74

< 0.165

TP1/4
629497.4

Ewall
Remaining

silt
Sandy Silt

4.3
0.1

<8.5

<20

<30

<60
< 0.054
< 0.054
< 0.054

< 0.164

TP1/7
629497.7

Ewall
Remaining
silty clay

Sandy Silt
4.3
1.8

<9.9

<20

<30

< 60
< 0.070
< 0.070
< 0.070

< 0.210

TP1/8
629497.8
NWbase

Remaining
sand
Sand
4.3

53.8

<8.8

<20

<30

<60
0.14

0.11

0.18

0.85

TP1/9
629497.9

ME base
Remaining

silt
Sandy Silt

4.3
10.3

< 11

< 20

<30

< 60
0.15

0.26

0.13

0.81

TP1/12
629497.12

Wwall
Remaining

silt
Sandy Silt

4.2
50

<8.8

<20

<30

<60
0.12

1.5

0.45

3.19

TP1/13
629497.13

SEbase
Remaining
silty clay

Sandy Silt
4.3
13.9

<9.5

< 20

<30

<60
< 0.056
< 0.056
< 0.056

< 0.176

TP1/16
629497.16

Nwall
Remaining

silt
Sandy Silt

4.3
2.2

< 11

< 20

< 30

<60
< 0.062
< 0.062
< 0.062

< 0.192

TP1/19
629497.19

Nwall
Remaining

clay
Silty Clay

4.3
5.3

< 11

<20

<30

<60
< 0.069
< 0.069
< 0.069

< 0.209

TP1/22
629497.22

Nwall
Remaining
silty sand

Sand
4.2
1.7

<8.2

<20

<30

<60
< 0.050
< 0.050
< 0.050

< 0.150

TP1/25
629497.25

Nwall
Remaining

silt
Sandy Silt

4.2
1.5

<9.6

< 20

<30

< 60
< 0.054
< 0.054
< 0.054

< 0.164

TP1/28
629497.28

Swall
Remaining
sandy clay
Sandy Silt

4.1
6.8

<8.8

<20

<30

<60

< 0.052
< 0.052
< 0.052

0.956

TP1/31
629497.31

Ewall
Remaining

clay
Silty Clay

4.3
0.8

<9.2

< 20

<30

< 60
< 0.056
< 0.056
< 0.056

< 0.176

TP1/34
629497.34

Swall
Remaining

silt
Sandy Silt

4.2
0.1

<9.9

< 20

<30

<60
< 0.063
< 0.063
< 0.063

< 0.193

TP1/37
629497.37

Swall
Remaining

silt
Sandy Silt

4.3
0.9

<9.0

<20

<30

<60
< 0.050
< 0.050
< 0.050

< 0.150

TP1/40
629497.4

Swall
Remaining

silt
Sandy Silt

4.3
3.9

< 11

< 20

< 30

< 60
< 0.060
< 0.060
< 0.060

< 0.180

TP1/41
629497.41

SWbase
Remaining

clay
Silty Clay

4.4
66.3

39

110

220

370
2.4
4

5.8

23.6

Tier 1 Soil Acceptance Criteria
Commercial/ Industrial Land Use

ALL PATHWAYS

Sand

>4 m

(12,000) (6,8,v)

(2,100) (6,x)

NA(4)

9.3 (8,v)

(770) (6,v)
(390) (6,v)

(580) (6,v)

Tier I Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Sandy Silt

>4 m

(12,000) (6,v)

(3,400) (6,x)

NA (4)
'

i 9.3 (v)
(790) (6,v)
(450) (6,v)

(590) (6,v)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Silty Clay

>4 m

NA(4)

NA(4)

NA(4)
-

(54) (6,v)
(10,000) (6,v)
(9,100) (6.V)

(7,300) (6,v)

Note:
1. All results in mg/kg.
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, 'sand1, 'sandy silf and 'silty clay1 soil types and contamination depths of <1 m, 1 - 4 m and, >4m 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 criterion: m - maintenance/excavation, v - volatilisation, x - PAH surrogate ,
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 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.
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 sand are set equal to the criteria 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 calculated 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 i;
taken to be half the detection limit.
10. NO - none of the individual PAH compounds were recorded above the laboratory limit of detection.
a. Contaminated soil layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the soil column occurs
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Table 2: Soil Sample Results - Dispensers, Remote Fill Points, Fuel Unes, Vents • ALL PATHWAYS

Soil Samples Collected at a Depth of <1 m Below Ground Level

Sample Name
Laboratory Reference

Sample Location

Soil Fate
Soil Type - Reid
Soiljype - MfE (1999)
Sample Depth (m bgl)
PID Reading (ppm)

C7-Cg hydrocarbons

C10-C14 hydrocarbons

Cjg-Caa hydrocarbons

TPH
Benzene
Toluene
Ethyl benzene

Total xylenes (7)

FL1
630362.1

Vents

Remaining
gravel
Sand
0.5
17.6

<8.0

< 20

<30
<60

< 0.050
< 0.050
< 0.050

< 0.150

FL2
630362.2

Vent Lines

Remaining
silty clay

Sandy Silt
0.5
0.2

< 9.3

< 20

< 30

< 60

< 0.062
< 0.062
< 0.062

< 0.192

FL3
630362.3

Fuel Line

Remaining
sandy gravel

Sand
0.5
0.5

<8.0

< 20

< 30

< 60
< 0.050
< 0.050
< 0.050

< 0.150

R4
630362.4

Fuel Line

Remaining
sandy gravel

Sand
0.9
0.1

< 8.0

< 20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

FL5
630362.5

Fuel Line

Remaining
sandy gravel

Sand
0.9
0.5

<8.0
< 20
< 30
<60

< 0.050
< 0.050
< 0.050
< 0.150

R6
630362.6

Fuel Line

Remaining
sandy gravel

Sand
0.9

65.7

< 8.0

< 20

< 30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

RIO
630362.13
Dispenser
Island 3

Remaining
sand
Sand
0.6
10

21

26

900

940

< 0.050
< 0.050
< 0.050

< 0.150

R16
630362.18
Dispenser
Island 1

Remaining
day

Silty Clay
0.9
2.8

<9.0
< 20
< 30
<60

< 0.056
< 0.056
< 0.056
< 0.176

R18
630639.41

Fuel Line

Remaining
day

Silty Clay
0.7
2.6

< 9.6

<20

< 30

< 60

< 0.059
< 0.059
< 0.059

< 0.179

R19
630362.35

Fuel Line

Remaining
day

Silty Clay
0.7
4.7

<9.7

< 20

<30

<60

< 0.062
< 0.062
< 0.062

< 0.192

Tier 1 Soil Acceptance Criteria2-3

Commercial/ Industrial Land Use

ALL PATHWAYS

Sand

<1 m

120 (m)

(1,500) (6,x)

NA(4)

3.0 (m)

(94) (6,m)

(180) (6,v)

(150) (6,m)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use

ALL PATHWAYS

Sandy Silt

<1 m

(500) (6,m)

(1,700) (6,x)

NA(4)

-

3.6 (v)

(270) (6,v)

(200) (6,v)

(200) (6,v)

Tier 1 Soil Acceptance Criteria "
Commercial/ Industrial Land Use

ALL PATHWAYS

Silty Clay

<lm

I (8,800) (6,v)

(1,900) (6,x)

NA(4)

-

7.2 (v)

(670) (6,v)

(350) (6,v)

(510) (6,v)

Soil Samples Collected at a Depth of <1 m Below Ground Level

Sample Name
Laboratory Reference
Sample Location
Soil Fate
Soil Type - Reid
Soil Type - MfE (1999)
Sample Depth (m bgl)
PID Reading (ppm)

Cr-Cg hydrocarbons

C10-C14 hydrocarbons
ci5'C3e hydrocarbons

TPH
Benzene
Toluene
Ethyl benzene

Total xylenes '"

FL20
630362.36

Fuel Line
Remaining

clay
Silty Clay

0.6
23.8

< 8.9

< 20

< 30

< 60

< 0.062
< 0.062
< 0.062

< 0.192

FL22
630639.42

Vents
Removed

clay
Silty Clay

0.7
1.2

< 8.2

< 20

< 30

< 60

< 0.052

< 0.052
< 0.052

< 0.162

FL23
630639.43
Vent Lines
Remaining

clay
Silty Clay

0.6
0.5

< 11

<20

< 30

< 60

< 0.065
< 0.065
< 0.065

< 0.195

FL26
630362.24

Fuel Line
Remaining

clay
Silty Clay

0.8
0.8

< 8.5

< 20

< 30

< 60

< 0.051

< 0.051

< 0.051

< 0.161

FL27
630362.25

Fuel Line
Remaining

clay
Silty Clay

0.7
0.5

<9.3

<20

< 30

< 60

< 0.063
< 0.063
< 0.063

< 0.193

FL28
630362.26

Fuel Line
Remaining

clay
Silty Clay

0.6
0.1

< 8.5

< 20

< 30

<60

< 0.056
< 0.056
< 0.056

< 0.176

FL29
630362.27

Fuel Line
Remaining

clay
Silty day

0.6
0.1

< 8.6

< 20

<30

< 60

< 0.057
< 0.057
< 0.057

< 0.177

FL30
630362.28

Fuel Line
Remaining

clay
Silty Clay

0.5
7.4

<9.6

< 20

< 30

< 60

< 0.066
< 0.066
< 0.066

< 0.206

FL31
630639.44

Fuel Line
Remaining

clay
Silty Clay

0.5
3.4

< 8.4

< 20

< 30

<60

< 0.050
< 0.050
< 0.050

< 0.150

FL32
630639.45

Fuel Line
Remaining

clay
Silty Clay

0.6
0.9

<8.4

< 20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

R33
630639.46

Fuel Line
Remaining

clay
Silty Clay

0.5
1.8

<9.3

< 20

<30

<60
< 0.050
< 0.050

< 0.050

< 0.150

FL34
630639.47

Fuel Line
Remaining

clay
Silty Clay

0.7
0.3

< 9.4

< 20

<30

<60

< 0.057
< 0.057
< 0.057

< 0.177

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Sand

<lm

120 (m)

(1,500) (6,x)

NA(4)

-

3.0 (m)

(94) (6,m)

(180) (6,v)

(150) (6,m)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Sandy Silt

<1 m

(500) (6,m)

(1,700) (6,x)

NA(4)

-

3.6 M
(270) (6,v)

(200) (6,v)

(200) (6,v)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use
ALL PATHWAYS

Silty Clay

<1 m

(8,800) (6,v)

(1,900) (6,x)

NA(4)

7.2 (v)

(670) (6,v)

i (350) (6,v)

(510) (6,v)

Soil Samples Collected at a Depth of 1 - 4 m Below Ground Level

Sample Name
Laboratory Reference

Sample Location

Soil Fate
Soil Type - Reid
Soil Type - MfE (1999)
Sample Depth (m bgl)
PID Reading (ppm)
C7-Cs hydrocarbons

C10-C14 hydrocarbons

Cjs-Caj hydrocarbons

TPH
Benzene

Toluene
Ethyl benzene

Total xylenes '"

FL13
630362.15

Fuel Line

Remaining
clay

Silty Clay
1.9
17.5

<8.5

< 20

< 30

< 60

0.18

< 0.053
0.21

0.2765

R14
630362.16
Dispenser
Island 4

Remaining
clay

Silty Clay
2

9.1

< 9.9

< 20

<30

< 60

< 0.060

< 0.060
< 0.060

< 0.180

ais
360362.17
Dispenser
Island 2

Remaining
clay

Silty Clay
1.2

19.8

< 8.5

< 20

< 30

<60
0.33

< 0.055
0.19

0.3275

FL25
630362.23

Remote Rll

Remaining
clay

Silty Clay
11
0:4

<9.2

< 20

< 30

<60

< 0.060
< 0.060
< 0.060

< 0.180

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use

ALL PATHWAYS

Sand

l - 4m

120 (m)

(1,900) (6,x)

NA(4)

3.0 (m)

(94) (6,m)
(300) (6,8,v)

(150) (6,m)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use

ALL PATHWAYS

Sandy Silt

l - 4 m

(500) (6,m)

(2,200) (6,x)

NA(4)

7.2 (v)

(480) (6,m)

(300) (6,v)

(420) (6,v)

Tier 1 Soil Acceptance Criteria2'3

Commercial/ Industrial Land Use

ALL PATHWAYS

Silty Clay

l - 4m

(20,000) (6,m)

(8,900) (6,x)

NA(4)

-

(20) (6,v)

(3,100) (6,v)
(2,600) (6,v)

(2,300) (6,v)

Note:
1. All results in mg/kg.
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 silt1 and 'silty clay1 soil types and contamination depths of <1 m and 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 criterion: m - maintenance/excavation, v - volatilisation, x - PAH surrogate.
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 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.

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 sand are set equal to the criteria 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 calculated 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.
10. ND - none of the individual PAH compounds were recorded above the laboratory limit of detection.
a. Contaminated soil layer is in direct contact with groundwater and hence no attenuation associated with vertical migration through the soil column occurs. i
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Table 3: Soli Sample Resufti - Tank Pit & Bedding Material . ALL PATHWAYS

Sod Sample* Collected at a

-aboratorv Reference
>ample Location
Sod Fate
SoS Type - Field
5oU Type - MfE (1999)
iample Depth (m belt
ID Readiruz {own)
VCg hydrocarbons
:ii>-C.« hydrocartions

'!!-£» hydrocartions
T«H

Benzene
Toluene
ilhytbercene

Total xvlenes (7)

Soil Samples Collected at

iample Name
jjboraiorv Reference
Sample Location
JoilFate
>oil Type • FiekJ
Soil Type- MfE (1999)
iarnple Depth (m bgt)
^D Reading (pom)
-rCs hydrocartions

'io-Ci4 hydrocarbons

'ir^3o hydrocarbons
™
Benzene
Toluene
Ethylbenzene

Total xvlenes (7)

Itepth of <1 m Below Ground Level

530639.1
Test Pit 1
Remaining

gravel
Sand
0.5
8.6

<ao
<20

<30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

a Depth of 1 -

Test Pit 1
Remaining

day
SiltyCtay

2
597

<8,6
33

< 3O
<60

< 0.055
< 0.055
< 0.055
< 0.165

630639.3
Test Pit 2
Remaining

gravel
Sand
0.5

<8.0

<20

<30

< 6O

< 0.05O
< 0.050
< 0.05O

< 0.150

1m Below Gr

Test Pit 2
Remaining

day
SittyCtay

2
2024

<9.3

< 20

< 30

<60

< 0.065
< 0.065
< 0.065

< 0.195

630639.71
Test Pit 3
Remaining

gravel
Sand
0.5
0.4

<8.0

< 20

< 30

<60

< 0.05O
< 0.05O
< 0.05O

< 0.150

Mtnd Level

Test Pit 3
Remaining

gravel
Sand
1.5
0.2

19

<20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

630639.81
Test Pit 4
Remaining

day
SiltyCtav

0.5
10.5

12

110

< 30

140

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 4
Remaining

day
SiltyCtav

2
113

< 10

< 20

<30

< 60
< 0.065
< 0.065
< 0.065

< 0.195

63O639.5
Test Pit 5
Remaining

gravel
Sand
0.5
3.7

<8.0

<20

<30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 5
Remaining
sBtyctay

Sandy Silt
3.5
0.8

<8.5

<20

<30

< 60

< 0.051

< 0.051

< 0.051

< 0.161

630639.105
Test Pit 7
Remaining

gravel
Sand
0.5
4.2

11

<20

370

390

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 7
Remaining

day
SiltyOav

2
84.9

<9.7

91

150

250

< 0.058
< 0.058
< 0.058

< 0.178

630639.119
Test Pit 9
Remaining

gravel
Sand
0.5

63.2

<8.0

<20

<30

< 60

< 0.050
< 0.050
< 0.050

< 0.15O

Test Pit 7
Remaining

day
SittyCtay

3
85.1

18

360

630

1000

< 0.061

< 0.061

< 0.061

< 0.191

630639.122
Test Pit 10
Remaining

gravel
Sand
0.5

37 1

<8.0
<20

<30

< 60
< 0.050
< 0.050
< 0.050
< 0.150

TST9/2

Test Pit 9
Remaining

day
SiltyCtav

1.1
219

<8.0

25

58

88

<O.O50
< 0.050
< 0.050

< 0.150

631O51.1
Test Pit 11 S
Remaining

gravel
Sand
0.5
6.4

<8.0

< 20

< 30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

TST10/3

Test Pit 10
Remaining

day
StltyOay

2
356

< 11

< 20

<30

< 60

< 0.065
c 0.065
< 0.065

< 0.195

631O51.2
Test Pit 11 N
Remaining

gravel
Sand
0.5
10.6

<8.0

<20

<30

< 6O

< 0.050
< 0.050
< 0.050

< 0.150

TST11/7

Test Pit 11 E
Remaining

day
Silty Clay

2
92.3

14

<20

<30

< 60

< 0.079
< 0.079

0.62

2.83

631051.3
Test Pit 11 W

Remaining
gravel
Sand
0.5
8.8

<ao
< 20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 11 W
Remaining

day
SittyClay

2.5
10.3

14

<20

< 30

<60

< 0.057
< 0.057
< 0.057

< 0.177

631051.8
Test Pit HE
Remaining

gravel
Sand
0.5
10.2

<ao
<20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 11 S
Remaining

day
Silty day

2.5
50.5

<9.0

<20

<30

<60

< 0.058
< 0.058
< 0.058

< 0.178

63105L23
Test Pit 12
Remaining

grave!
Sand
0.5
0.3

<8.0
<20

210

210

< 0.050
< 0.050
<: 0.050
< 0.150

Test Pit 11 N
Remaining

day
SittvCtav

2.5
39.7

<8.5

< 20

<30

< 60

< 0.056
< 0.056
< 0.056

< 0.176

631051.77
Test Pit 13
Remaining

gravel
Sand
0.5
53

< 8.0

41

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 12
Remaining

day
SiltyCtav

1.1
10.5

<9.7

47

<30

<60

< 0.055
< 0.055
< 0.055

< 0.165

631051.93
Test Pit 14 W

Remaining
gravel
Sand
0.5
1.1

<8.0

<20

<30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

Test Pit 13
Remaining

day
Sittvdav

2
82.1

<9.8

<20

<30

<60

< 0.057
< 0.057

< 0.057

< 0.177

631051.94
Test Pit 14 S
Remaining

gravel
Sand
0.5
5.2

< ao
<20

<30

<60

< 0.050
< 0.050
< 0.050

<0.1SO

631051.97
Test Pit 14 W

Remaining
day

SilrvClav
2.8
5.5

< 9.9

<20

<30

<60

< 0.056
< 0.056
< 0.056

< 0.176

631051.95
Test Pit 14 E
Remaining

gravel
Sand
0.5
0.4

<aO

< 20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

631051.98
Test Pit 14 N
Remaining
sandy day_
SandvSilt

3
6.5

<8.7

<20

<30

<60

< 0.053

< 0.053
< 0.053

<: 0.163

631051.96
Test Pit 14 N

gravel
Sand
0.5
1.7

< 8.0

< 20

<30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

631051.99
Test Pit 14 E
Remaining

day
Silty. day_

3
1.3

<. 8.2
<20

<30

<60

< 0.052
< 0.052
< 0.052

< 0.162

631051.53
Test Prt 16
Remaining

gravel
Sand
0.5
0.7

< ao
< 20

< 30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

63105L1
Test Pit 14 S
Remaining
sandy day
Sandy Silt

3
0.6

< 9.7

<20

< 30

< 60

< 0.056
< 0.056
< 0.056

< 0.176

631051.55
Test Pit 17
Remaining

gravel
Sand
05
0.5

< ao
<20

<30

< 60
< 0.050
< 0.050
< 0.050

< 0.150

631051.39
Test Pit 15
Remaining

day
sittvdav

1.1
300
< ae
71

250

320

< 0.051
< 0.051
< 0.051
< 0.161

63105L57
Test Pit 18
Remaining

gravel
Sand
O.5
0.5

< 8.0

<20

<30

< 60

< 0.050
< 0.050
< 0.050

< 0.150

631051.54
Test Pit 16
Remaining

day
Silty day

1.5
as
11

<20

<30

<60

< 0.064
< 0.064
< 0.064

< 0.194

631051.59
Test Pit 19
Remaining

gravel
Sand
0.5
1.1

< 8.0

<20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

631O51.56
Test Pit 17
Remaining

day
Siftydav

1.1
0.6

<9.4

<20

<30

<eo
< 0.065
< 0.065
< 0.065

< 0.195

631051.58
Test Pit 18
Remaining

day
SiltvClav

1.5
0.7

<9.0

< 20

<30

<60

< 0.055
< 0.055
< 0.055

< 0.165

63105 1.6
Test Prt 19
Remaining

day
Silty Clay

LI
10.6

<ao
<20

<30

<60

< 0.050
< 0.050
< 0.050

< 0.150

631051.61
Test Pit 19
Remaining

day
SiltvClav

1.5
5.4

< a7
<20

<30

< 60

< 0.057
< 0.057
O.O67

0.179

631051.62
Test Pit 19
Remaining

day
Silty day

2
0.3

< 11

< 20

<30

<60

0.56

0.2
0.51

2.76

Commercial/ Industrial Land Use
ALL PATHWAYS

Sand

<1 m

120 (m)

(1.500) (6.x)

NA(4|

3.0 |m)

(94) <6.m)

(ISO) |6.v)

(150) I6.m)

Tier 1 Soil Acceptance Criteria'1*
Commercial/ Industrial Land Use

ALL PATHWAYS

Sand

1* 4 m

120 (m)

11.900) (6.4

NAM)

3.0 (m)

(94) (6.m)

(300) I6.8.V)

(150) (6,m)

ALL PATHWAYS

Sandy Silt

<lm

(500) (6,m)

(1.700) (6.D

NAI4)

3.61V)
(270) (6,v|

1200] (6,v|

1200) I6.V)

Tier 1 Soil Acceptance Criteria1^
Commercial/ Industnal Land Use

ALL PATHWAYS

Sandy Silt

1-4 m

(500) I6.m)

12.200) 16.x)

NA|4)

7.2 M

(480) (6.m)

1300) I6.V)

1420) I6.V)

Commercial/ Industrial Land Use
ALL PATHWAYS

Silty day

<lm

(8.800) (6.v)

11.900) (6.x)

NAI4)

7.2 (V)

(6701 (6.V)

(350) |6.v)

(510! (6.v)

Tier 1 Soil Acceptance Criteria2"*
Commercial/ Industrial Land Use

ALL PATHWAYS

Silty day

l - 4m

120.000) (6.m)

(8.900) (6.x)

NA(4)

(20) (6,v)

(3.100) (6,v)
12.600) (6.v)

(2.300) I6.y)

Soil Samples Collected at a Depth of >4 m Below Ground Level

Sample Name
-aboratory Reference
Sample Location
Soil Fate
Soil Type - Field
Soil Type - MfE (1999)
Sample Depth (m bgl)
>ID Reading (ppm)
-T-CB hydrocartx)ns

'io*C14 hydrocarbons

-i5-Cjo hydrocarbons
TPH

Benzene
Toluene
Ethylbenzene

Total xvtenes <7)

TST1/B
630639.56
Test Pit 1
Remaining

day
SiltyCtav

4.3

< 13

<20

190

180

< 0.085
< 0.085
< 0.085

< 0.255

TST6/8
630639.55
Test Pit 6
Remaining

day
Silty Clay

4.1

<8.6

<20

<30

< 6O
< 0.053

0.19

0.058

0.27

TSTS/7
630639.59
Test Pit 8
Remaining

day
Bitty day

4.1

<8.9

<20

<30

<60

< 0.052
< 0.052
< 0.052
0.166

TST9/8
630639.12
Test Pit 9
Remaining

day
Silty day

4.1
40.1

< 9.9
< 20

<30

< 60
< 0.066
< 0.066
< 0.066

< 0.206

TST10/7
630639.12
Test Pit 10
Remaining

day
Silty Clay

4.1
1.5

<9.5

<20

<30

< 60
< 0.058
< 0.058
< 0.058

< 0.178

TST12/8
63 103 L 25
Test Pit 12
Remaining
sandy clay
Sandy Silt

4.1
1.5

<8.0

<20

<30

< 60

< 0.053
< 0.053
< O.O53

< 0.163

TST13/8
631051,84
Test Pit 13
Remaining

day
Silty day

4.1
0.6

< 11

<20

< 30

< 60

< O.O81

< 0.081

< 0.081

< 0.251

TST15/8
631051.4
Test Pit 15
Remaining
sandv day
Sandy Silt

4.1
0.5

<9.2

<20

<30

< 60

< 0.060
< 0.060
< 0.060

< 0.180

Tier 1 Soil Acceptance Criteria^
Commercial/ Industnal Land Use

ALL PATHWAYS

Sand

>4 m

112.000) I6.8.V)

(2.100) (6.x)

MA (4)

9.3 (8,v)

(770) (6.V)

1390) I6.v)

(580) (6.V)

Tier 1 Soil Acceptance Criteria'1*
Commercial/ Industrial Land Use

ALL PATHWAYS

Sandy Silt

>4 m

112.000) (6.V)

(3.4001 (6.x)

NA(4)

9.3 M
(790) (6,v)

(450) (6.V)

(590) (6.V)

Tier 1 Soil Acceptance Criteria1'"'
Commercial/ Industrial Land Use

ALL PATHWAYS

Sihy day

>4 m

NA(4)

MA (4)

NAM)

(54) (6.v)
110.000) (6,v)

(9,100) (6.V)

(7.300) (6.v)

Note:
1. All results in mg/kg.
2. Criteria from Guidelines (or Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (MfE, August 1999).
3. Criteria assume commercial/industrial land use. 'sand', "sandy silt1 and "silty clay" soil types and contamination depths of <1 m, 1 - 4 m, and >4m betew ground level
4. NA indicates contaminant is not limiting as health based criterion is significantly higher than may be encountered on she (i.e. 20,000 mg/Xg for TPH, 10,000 mg/kg for other contaminants)
5. The following notes indicate the limiting pathway for each criterion: m - maintenance/excavation, v • volatilisation, x - PAH surrogate
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 results of the individual xytene isomers. Where one of the xytene isomers was below the detection limit, a value of had 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 sift soil type. Therefore, the criteria for sand are set equal to the criteria for sandy sih
9. Risk associated with mixture of carcinogenic PAHs assessed by comparison with criteria based on the benzo(a)pyrene equivalent concentration and is calculated by multiplying each of the seven PAH concentrations by toxic equivalence factors and summing the result. Where a laboratory result for en individual PAH compound is below the laboratory detection limit the concentration is taken to be half the detection limit
10. ND • none of the individual PAH compounds were recorded above the laboratory limit of detection.
a. Contaminated soil layer is in direct contact with grourtdwater and hence no attenuation associated with vertical migration through the soil column occurs



Table 4: Soil Sample Results - Heavy Metals

Sample Name

Laboratory Reference
Sample Location
Soil Fate
Soil Type - Reid
Soil Type - MfE (1999)
Sample Depth (m bgl)
PID Reading (ppm)
Arsenic
Cadmium
Chromium
Copper
Nickel
Lead
Zinc

TST12/1
631051.23
Test Pit 12
Remaining

Gravel
Sand
0.5
0.3

<2.0
<0.10

43
58
190
2.1
53

TST13/1
631051.77
Test Pit 13
Remaining

Gravel
Sand
0.5
5.3

<2.0
<0.10

41
54
180
1.5
48

TST14/1
631051.93
Test Pit 14
Remaining

Gravel
Sand
0.5
1.1

<2.0
0.11
44
60
170
1.5
51

Backgrond Ranges of Trace

Elements in Auckland Soils (2)

Volcanic

0.4-12
<0.1 -0.65

3-125
20-90
4-320

<1.5-65
54-1,160

ARC Permitted Activity

Thresholds (4)

30(3a>
1 (3a)

400'3"'
325(3b)

105(3b)

250 Ob)

400IJD)

Note:
1. All results in mg/kg.
2. Background Concentrations of Inorganic Elements in Soils from the Auckland Region, ARC Technical Publication No. 153, October 2001.
3a. ARC Schedule 9 Permitted Activity Soil Criteria (Human Health)
3b. ARC Schedule 9 Permitted Activity Soil Criteria (Discharge)
4. Auckland Regional Council permitted activity guideline 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
Laboratory Reference
Sample Location
Soil Fate
Soil Type - Field
Sample Depth (m bgl)

PID Reading (ppm)
C7-Cg hydrocarbons

C10-C14 hydrocarbons

C15-C36 hydrocarbons

TPH
Benzene

Toluene
Ethylbenzene

Total xylenes <2>

TST6/1
630639.91

Test Pit
Removed

gravel
0.5

1738

9.9

< 20
< 30
< 60

< 0.050

0.079
0.1

2.78

TST6/2
630639.92

Test Pit
Removed

clay
1.1

1539

39

340
600
980

< 0.051

4.6

1.4

9.7

TST6/6
630639.93

Test Pit
Removed

clay
3

1300

32

< 20
<30
< 60

< 0.050

< 0.050

< 0.050

< 0.150

TST8/1
630639.57

Test Pit
Removed

clay
1.1

1893

160

96
<30
260

3.1

23
11

70

TST8/2
630639.58

Test Pit
Removed

clay
1.5

1781

170

150
<30
330

3.8

30

15

98

Note:

1. All results in mg/kg.

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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-MOBIL PAKURANGA (O02O21), 1 O2 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND, TANK REMOVAL - MOBIL OIL NEW ZEALAND LTD

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Expected
groundwater I
flow direction

Figure 1 : SITE PLAN, UPSS AND TEST PIT LOCATIONS

Legend

UPSS
r—i
L—i Tank Pit

UST (removed Feb 08)

UST, historical

Test Pit

Dispenser (removed)

Fill Point (removed Feb 08)

Observation well (removed Feb 08)

• Vent pipe (removed Feb 08)

Underground Services

Fuel Line (removed Feb 08)

Vent Line (removed Feb 08)

w Stormwater

i—i
L 1

D

+

+

Drainage

Boundary.Material

Manhole, current

Sump, current

Sump, removed

Drainage Duct

Interceptor, current

Interceptor (removed Feb 08)

Wooden fence

Concrete block wall

Investigation Area

A02093101D001.d.g [AD2093K»;.jM] Aug-08 Rnol

Notes:
1. Aerial photography courtesy of N2 Aerial Mapping (date

of photography 13 July 2003).
2. Cadastral information derived from LJNZ data.
3. Base drawing derived from Mobil Engineering PDF of

Existing Plan drawing number 002021/23/16 dated
2/2/95.

Scale 1:400 (A3)

- PATTLE DELAMORE PARTNERS LTD—'
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-MOBIL PAKURANGA (OO2O21), 102 PAKURANGA ROAD. MANUKAU CITY, AUCKLAND. TANK REMOVAL - MOBIL OIL NEW ZEALAND LTD-

• TP1/1 Soil Sample Location

UPSS

r—T
L J Tank Pit

[ 1 UST (removed Feb 08)

D Dispenser (removed)

^ Fill Point (removed Feb 08)

^U Observation well (removed Feb 08)

• Vent pipe (removed Feb 08)

Underground Services

Fuel Line (removed Feb 08)

Vent line (removed Feb 08)

Stormwater

Drainage

Boundary Material

Manhole, current

Sump, current

Sump, removed

Interceptor (removed Feb 08)

Wooden fence

Concrete block wall

Investigation Area

Notes:
1. Aerial photography courtesy of NZ Aerial Mapping (date

of photography 13 July 2003).
2. Cadastral information derived from UNZ data.
3. Base drawing derived from Mobil Engineering PDF of

Existing Plan drawing number 002021/23/16 dated
2/2/95.

Figure 2 : UPSS SAMPLING LOCATIONS

*02093101000l.(J»g [M>2093KX)1.jpq] Auj-08 Find

Scale 1:200 (A3)

• RATTLE DELAMORE PARTNERS LTD—^
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-MOBIL PAKURANGA (OO2O21), 102 PAKURANGA ROAD, MANUKAU CITY, AUCKLAND, TANK REMOVAL - MOBIL OIL NEW ZEALAND LTD

•»»- •$*-

TST19/1
TST19/2
TST19/3
TST19/4

Figure 3 : TEST PIT SAMPLING LOCATIONS

Legend

• TST1/1 Soil Sample Location

UPSS
I 1
L I Tank Pit

LIST (removed Feb 08)

LIST, historical

Test Pit

Dispenser (removed)

Fill Point (removed Feb 08)

«=5=» Observation well (removed Feb 08)

• Vent pipe (removed Feb 08)

Underground Services

Fuel Line (removed Feb 08)

Vent Line (removed Feb 08)

*v Stormwater

cn
r—i
L 1

D

+

Drainage

Boundary Material

Manhole, current

Sump, current

Sump, removed

Interceptor (removed Feb 08)

Wooden fence

Concrete block wall

Investigation Area

Notes:
1. Aerial photography courtesy of NZ Aerial Mapping (date

of photography 13 July 2003).
2. Cadastral information derived from UNZ data.
3. Base drawing derived from Mobil Engineering PDF of

Existing Plan drawing number 002021/23/16 dated
2/2/95.

4. 1ST 8 was removed through the excavation of 1ST 11.
5. 1ST 6 was removed through the excavation of TST 14.

/Utt093101D001.d»9 [M12093l001.jpg] Aiq-OS Final

Scale 1:200 (A3)

• RATTLE DELAMORE PARTNERS LTD—'
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pcfp 2i-:(jL
PATTLE OELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 13/02/2008

LOG OF TEST PIT P,TNO TST2
Mobil Pakuranga - Tank Removal JOB NO: A02093ioi

DATE BACKFILLED: 13/02/2008

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT. :
FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (5-
10mm) coarsening down

FILL. CLAY with concrete boulders (< 500mm), grey, homogeneous, soft,
moist, moderately plastic with occassional pipework and steel fragments.
Colour change at 1.9m from grey to grey with orange mottling
Colour change at 2.3m to grey

CLAY, grey/brown, homogeneous, soft, moist, moderately plastic

o
X
Q_

2
C3

•

sAAAAA

HKXXXX?x x x x x SvsXXXX§y$w>/>vww>$$$$$xxxXX)>s888&>$$$$$yvWvS

8$88OOOO/x

Qvvvvs<XXXXX
>88888sXxXXx
xv.xS.yVxx/x>CKXxxx
§888
'N/S/V/W

8888s
^^w$$9y'S/XyXy'SA

sAAAAA
'SA^S^vrV
w$$$w$$$v$$$9y'S/SA/VS

VxxScxxTXXXXS
V$$S?9•*WW^

H
E^§E§£§€

î EH Ê

_

-^i°
0.0

-0.5

-1.0

- 1.5
.

-

-2.0

-

-2.5

-3.0

-

-3.5

—3 ;_]

^P«C Lu
W Q

• TST2/1

• TST2/4

C/)

w
£

X 17

X 1937

X 1655

X 2024

X 1603

X679

X 45.9

o

(X fC
|±! co
< CO
g o

END OF TEST PIT AT 3.8m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
vv Datum:
5 Groundwater level Ground Level: -
f Seepage inflow coordinates:
i Grab sample

X PID Reading (ppm) Fj|ename. A02o9310ijST02

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)

1



pcfp
PATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO.

JOB NO: A02093101

CLIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

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)

TST3/1

TST3/3

X 0.4

X 0.3

0.2

* 0.6

in
o

I

< CO
3 o

END OF TEST PIT AT 2.2m

Notes: Excavated by Petroleum Solutions Limited KEY

Groundwater level

t Seepage inflow
Grab sample

X PID Reading (ppm)

Method: Excavator
Datum:
Ground Level:--
Coordinates:

Filename: A02093101 TST03

Logs based on New Zealand Geomechanics Society Field Description Guidelines (5005)



I
I
I
I
I

I

I
I
I
I
I
I

i

I
I
I

I

I
I
I
I
I
I
I

flCfp -̂ I_
RATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 14/02/2008

LOG OF TEST PIT PITNO. TST4
Mobil Pakuranga - Tank Removal JOBNO: A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

C3

3
0
X

£
o

E
x

UJ
Q

~^^^^^^H r> n

FILL. Sandy GRAVEL, subangular to subrounded, loosely packed, well
graded (5-25mm)

S

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

>$&§33>00000

•EE-Er-EjrEJr
: — : • — •

!£§£§€§€

~~ ~

E§€§€E€Z

£5£§£3£3

— 0.5

-1.0

_

-2.0

-2.5
_

Si
IS
W Q

• TST4/1

• TST4/4

w
t/j
£

X 10.5

X51

< 89.6

X113

X 28.4

t/3

g

§

£ uj
S S5 o

END OF TEST PIT AT 2.8m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator

5 Sroundwater level Ground Level: -
? Seepage inflow Coordinates:
0 Grab sample

X PID Reading (ppm) R|ename: A02093101_TST04

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)



ccto r '~ ~l~ — — — —
RATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 13/02/2008

LOG OF TEST PIT P,TNO TST5
Mobil Pakuranga - Tank Removal JOB NO A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT. 1
FILL. Sandy GRAVEL, angular to subangular, loosely packed, poorly graded
(3-5mm) coarsening down to poorly graded (8-20mm)

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

Sandy CLAY, light grey, firm, moist to dry, slightly plastic

3
o

tr
O

XXXXX
sXXXXX
0<X>00<
OKxXXX
xv$$sXTOsXXxxx
£$$sX8
£xV$$S
/XXXXX XX XXX

irTEEHEEE-EE-i

Er̂ EErEErE

3EEEEEE-EE-E

§EETE§€ETE

EEEEEEETEETE:

•ZEE-ZE-zi-I

i
UJ
Q

0.0

— 0.5

-1.0

-1.5

-2.0

-2.5

-3.0

-3.5

tO Q

• TST5/1

• TST5/7

to
C/5iii

X3.7

X 8.3

X 2.0

Xl.2

X 1.0

X 1.0

X 0.8

g
0
1—

m UJ
P to
< m
§ o

END OF TEST PIT AT 3.8m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
^-7 Datum:
5 Groundwater level Ground Level:-
^ Seepage inflow Coordinates:
t Grab sample

X PID Reading (ppm) Filename: A02093101JST05

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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pofo -Ĵ JL
RATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 13/02/2008

LOG OF TEST PIT PITNO TST6/TST14
Mobil Pakuranga - Tank Removal JOBNO: A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

S
o
X

2
0

§

t
LU
Q

^^^^^^^1 n o

FILL. Sandy GRAVEL, angular to subangular, loosely packed, poorly graded
(l-5mm)

FILL. CLAY with concrete boulders (< 500mm), green, soft, wet,
moderately plastic (hydrocarbon odour)
Colour change at 2.9m from green to grey

FILL. Sandy CLAY, light grey, moderately stiff to firm, moist to dry, slightly
plastic with occassional pipework and steel fragments

CLAY, brown, soft, moist, slightly plastic

vWWS
xWsXXsXXXXX'VWWvWWS'VvvVV

m̂5888'Wwv)OOOOO•inHI
Hî

B
£§E§€E î

— 0.5

-1.5

-2.0

-2.5

-

-3.0

-

-3.5

-4.0

_

uj<3
^ <
It
W Q

* various

• TST6/2

• TST14/3

• various

• TST6/8

i —
LU
F

X various

x 1539

X 548

X 893

X 478

5.5

x various

X 433

X 24.3

w

g
4
L^ (/}
< 00
5 °

'

END OF TEST PIT AT 4.4m

Notes: Excavated by Petroleum Solutions Limited
'various - refer to Table 3 for samples collected and PID readings

KEY Method: Excavator
^7 ,. Datum:
i f°u^water level Ground Level: -
t Seepage ,nnow Coordinates:
t Grab sample

X PID Reading (ppm) R|ename: A02093101_TST06

Logs oased on (Mew Zealand beomecnanics bociety Held Description Guidelines (2005)



POJO H^̂ L LOG OF TEST PIT PITNO TST7
RATTLE DELAMORE PARTNERS LTD MObM PakUfdnga - T3rtk RCmOVd! JOB NO: A02093101

CLIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 13/02/2008 DATE BACKFILLED: 13/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

FILL. 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, moist to dry, slightly plastic

END OF TEST PIT AT 3. 7m

Notes: Excavated by Petroleum Solutions Limited
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KEY Method: Excavator
V7 Datum:
J Groundwater level Ground Level: -
T Seepage inflow Coord nates:
t Grab sample

X PID Reading (ppm) R|ename. A02093101_TST07

Logs based on New Zealand Geomechanics Society Reid Description Guidelines (2005)
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RATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 14/02/2008

LOG OF TEST PIT PITNo TST8/TST11
Mobil Pakuranga - Tank Removal JOB NO: A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.
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FILL. GRAVEL, angular to subangular, loose, well graded (5-20mm)

CLAY, green with orange mottling, soft, moist, moderately plastic
Colour change at 1.9m to grey with orange mottling

Sandy CLAY, light grey, moist to dry, soft to firm, slightly plastic

CLAY, brown, soft, moist, plastic
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END OF TEST PIT AT 4.2m

Notes: Excavated by Petroleum Solutions Limited
'various - refer to Table 3 for samples collected and PID readings

KEY Method: Excavator
•<^7 Datum:

-¥- Groundwater level Ground Level: -
? Seepage inflow Coordinates:
^ Grab sample

X PID Reading (ppm) R|ename: A02093101_TST08

Logs based on New Zealand Geomecnantcs Society Field Description Guidelines (2005)



P0f§> 1̂_, LOG OF TEST PIT P,TNO TST9
RATTLE DELAMORE PARTNERS LTD MObM PakUtaHga - fBttk RCmOVd! JOB NO: A02093101

CLIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

FILL. GRAVEL, angular to subangular, loosely packed, gap graded 5-
15mm gravels and > 150mm gravelly rubble

CLAY, grey with orange mottling, soft, moist, moderately plastic

Sandy CLAY, light grey, moderately stiff to firm, moist to dry, slightly
plastic

CLAY, brown, soft, moist, plastic

END OF TEST PIT AT 4.2m

Notes: Excavated by Petroleum Solutions Limited
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KEY Method: Excavator
y? _ . , , Datum:
S Groundwaterlevel Ground Level: -
f Seepage inflow Coordinates:
ft Grab sample

X PID Reading (ppm) Fj|ename. A02093101_TSTO9

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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PO{S) iiei_ LOG OF TEST PIT mm. TST10
RATTLE DELAMORE PARTNERS LTD MObH PakUfdnga - T3Hk RCmOVS! JOB NO: A02093101

CLIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (1-
10mm)

CLAY, grey with orange mottling, soft, moist (slight hydrocarbon odour)
Colour change at 2.4m to orange with grey mottling, along with a
moisture change to dry

Sandy CLAY, light grey, moist to dry, moderately stiff to firm, slightly
plastic

CLAY, brown, soft, moist, plastic

END OF TEST PIT AT 4.2m

Notes: Excavated by Petroleum Solutions Limited
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KEY Method: Excavator
^7 Datum:

— =— Groundwater level _ . , ,
t_ . . Ground Level: --

Seepage inflow _ ..
_ Coordinates:
Grab sample

X PID Reading (ppm) R|ename; A02093101_TST10I
I

Logs based on New Zealand Geomechanics Society Reid Description Guidelines (2005)
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PATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 18/02/2008

LOG OF TEST PIT P,TNO TST12
Mobil Pakuranga - Tank Removal JOB NO: A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.
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FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (only
l-10mm represented)

CLAY, light grey, soft, moist, moderately plastic

Silty CLAY, light grey, soft to very soft, moist to wet, moderately plastic

Sandy CLAY, light grey, very soft, moist to wet, moderately to highly
plastic
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END OF TEST PIT AT 4.2m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
^T7 Datum:
5 Groundwater level Ground Level: -
f Seepage inflow Coordinates:
( Grab sample

X PID Reading (ppm) Fi|ename; A02093101_TST12

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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pdp H-V-— . LOG OF TEST PIT PITNO TST13
RATTLE DELAMORE PARTNERS LTD Mobil Pakuranga - Tank Removal JOBNO: A02093ioi

CLIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 19/02/2008 DATE BACKFILLED: 19/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (1-
20mm)

CLAY, green/grey with orange mottling, homogeneous, soft, moist
Colour change at 1.9m to grey
Colour change at 2.4m from grey to orange

Silty CLAY, light grey, very soft, moist to wet, slightly plastic
Colour change at 3.3m from light grey to dark grey/brown along with a
moisture change to moist to dry, and a hardness change to firm

CLAY, brown, soft, moist, moderately plastic, homogeneous
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END OF TEST PIT AT 4.2m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
x~7 Datum:
5 Gioundwater level Ground Level: -
? Seepage inflow coordinates:
• Grab sample

X PID Reading (ppm) Fjlename; A020931oi_TST13

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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PATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 18/02/2008

LOG OF TEST PIT P,TNO TST15
Mobil Pakuranga

DATE BACKFILLED: 18/02/2008

- Tank Removal JOB N0: A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.
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FILL. GRAVEL, angular to subangular, loosely packed, gap graded with 1-
10mm gravels and larger > 100mm gravelly rubble

CLAY, green with orange mottling, soft, wet, plastic, homogeneous
Colour change at 1.4m to grey with orange mottling

Sandy CLAY, light grey, soft to moderately firm, dry to moist, moderately
plastic
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END OF TEST PIT AT 4.2m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
T-? Datum:
S Graundwaterlevel Ground Level: -
f Seepage inflow Coordinates:
0 Grab sample

X PID Reading (ppm) n|ename. A02093101_TST15

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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PATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 18/02/2008

LOG OF TEST PIT P,TNO TST16
Mobil Pakuranga - Tank Removal JOB NO: A02093ioi

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

FILL. GRAVEL, angular to subangular, tightly packed, poorly graded (1-
20mm)

CLAY, orange/brown, soft, wet, moderately plastic, homogeneous
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END OF TEST PIT AT 1.6m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
^-? Datum:

-¥- Groundwater level Ground Level- -
f Seepage inflow Coordinates: '
0 Grab sample

X PID Reading (ppm) R|ename. Ao2093101_TST16

Logs based on New Zealand Geomechanics Society Reid Description Guidelines (2005)
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RATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

TST17PIT NO.

JOB NO: A02093101

ILIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 18/02/2008 DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL
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FILL. GRAVEL, angular - subangular, tightly packed, poorly graded (5-
10mm)

TST17/1 X0.5

CLAY, light grey/orange, soft, moist, moderately plastic, homogeneous
Colour change at 1.3m from light grey/orange to orange

TST17/2 X 0.6

X0.3

END OF TEST PIT AT 1.6m

Notes: Excavated by Petroleum Solutions Limited KEY

Groundwater level

:
Seepage inflow
Grab sample

X PID Reading (ppm)

Method: Excavator
Datum:
Ground Level: •-
Coordinates:

Filename: A02093101 TST17
Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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PATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 18/02/2008

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PIT NO. ToTlo
JOB NO: A02093101

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE BACKFILLED: 18/02/2008 LOGGED BY: RWL

DESCRIPTION OF SOIL

FILL. GRAVEL, angular to subangular, loosely packed, poorly graded (10-
25mm)

FILL. GRAVEL, subangular, loosely packed, poorly graded (representing
5mm gravels only)

CLAY, orange, soft, moist to wet, moderately plastic, homogeneous
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END OF TEST PIT AT 1.6m

Notes: Excavated by Petroleum Solutions Limited KEY
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Method: Excavator
Datum:
Ground Level: --
Coordinates:

3m> Filename: A02093101JST18

Logs based on New Zealand Geomechanics Society Reid Description Guidelines (2005)



RATTLE DELAMORE PARTNERS LTD

LOG OF TEST PIT
Mobil Pakuranga - Tank Removal

PITNO TST19
JOB NO: A02093ioi

CLIENT: Mobil Oil NZ Ltd LOCATION: Mobil Pakuranga, 102 Pakuranga Road

DATE: 14/02/2008 DATE BACKFILLED: 14/02/2008 LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL
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FILL. Sandy GRAVEL, subangular to subrounded, loosely packed, well
graded (5-25mm)

-0.5

-1.0

• TST19/1

CLAY, grey with occasional orange and green mottling, soft, moist,
moderately plastic
Colour change at 1.5m to grey
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END OF TEST PIT AT 2.0m

Notes: Excavated by Petroleum Solutions Limited KEY
^7

-¥- Groundwater level
f Seepage inflow
O Grab sample

X PID Reading (ppm)

Method: Excavator
Datum:
Ground Level: -
coordinates:

R|ename; A02093101JST04

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)



Site Photographs
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Photograph 1: Looking north. Excavating the tank pit.

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.

. R A T T L E D E L A M O R E P A R T N E R S L T D
A02W3101 ute photM
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-MOBIL P A K U R A N G A , T A N K R E M O V A L ( O 0 2 0 2 1 )

Photograph 3: Tank 3 following removal. The split in the tank is circled.

Photograph 4: The tank pit following the removal of Tank 3. The water within the base of the pit was
standing water.
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- M O B I L P A K U R A N G A , T A N K R E M O V A L ( 0 0 2 0 2 1 )

Photograph 5: Collecting soil samples from the southern wall of the tank pit via the excavator bucket. Note
the exposed natural geology and the exposed stormwater pipe (circled).
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- M O B I L P A K U R A N G A , T A N K R E M O V A L ( 0 0 2 0 2 1 )

Photograph 6: Looking east during the removal of the fuel lines between dispenser islands 3 and 4.
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Ecological assessment checklist

Tier 1 Ecological Assessment Checklist
Receptor (Non-Human) and Exposure Pathway Identification (adapted from Idaho RBCA Guidance,

1996 and ASTM draft RBCA guidance for Chemical Release Sites, 1997) Site Identification

Site Name:

Date: -7 / 02. / o&

Location IOZ.

Assessor:

Background

Product released:

Approximate volume of

release:

Depth to groundwater:

si /A.

M/A

> l̂ -rvx

Approximate date of

release:

Geology:

Distance to nearest

surface water:

^/Af

C\OUvi» «• i>'ilhi>

*• ?Otv\.

Identification of receptors

1.

2.

3.

4.

5.

6.

7.

8.

Are marshes, swamps, tidal flats or other ecologically sensitive wetlands

near1 the site?

Are other aquatic habitats such as rivers, lakes or streams near the

site?

Are ecologically important marine or estuarine environments near the

site?

Are ecologically important or sensitive environments such as national

parks or nature reserves located near the site?

Are habitats for rare, threatened or endangered species near the site?

Are culturally important ecological receptors located the site?

Are commercially or recreationally important ecological receptors near

the site?

Are forested, grassland or other habitats of significance located near the

site?

/

/

y
.X

*
X

s
X

If a potentially significant ecological receptor has been identified proceed to the exposure pathway

analysis.

1 "Near" should be judged on a site-specific basis given the likely contaminant's transport by wind, surface run-off or
groundwater transport

APP4I-1



1
| Guidelines for the Assessment and Management of Petroleum Hydrocarbon Contaminated Sites in New Zealand

Appendix 41 - Ecological Assessment Checklist

1
Exposure pathway analysis

1

,

1

1
i
I

I
•

'

1

1
1
V

1

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

separate phase hydrocarbons?

Are separate phase hydrocarbons present at the site?

Is the separate phase migrating toward the receptor?

Could discharge of separate phase hydrocarbons to a receiving

environment occur such that an impact on the receptor may occur?

3. Could contaminants reach the receptors via runoff?

Are the contaminants present in the surface soil?

Is the surface soil exposed?

Can the contaminants be leached from or eroded with the surface

soils?

Is the receptor downhilll from the source?

4. Could the receptors come in direct contact with contaminated soil

at the site?

Is the receptor located within a contaminated area?

Is the contamination present at the surface or otherwise located so

that receptors may come in contact with it?

5. Are there visible indications of stressed receptors or habitats for

ecologically significant receptors at or near the site?

Receptors

1

y
y
7

* /

^

7

X

X

/

?

7

X

1
V

X

Xf ̂

X

2 3

• If a potentially complete exposure pathway is identified for an ecologically significant receptor,

proceed with more detailed, site-specific assessment (Tier 2).

1

1

1

1
APP4I-2

1
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Guidelines for the Assessment and Management of Petroleum Hydrocarbon Contaminated Sites in New Zealand
Appendix 41 - Ecological Assessment Checklist

Receptor/habitat description
Receptor
/habitat

1

2

3

Description

r,*«, f̂ , £**«^ . o> ,̂w .- r^/u £*u^

| Observed impacts on ecological receptors or habitats associated with the site
1

1
I

1

1

1
i

|

|
.

1

1

1

Receptor

On-site vegetation

Off-site vegetation

On-site animal life (eg.

invertebrates, birds,

fish)

Off-site animal life (eg.

invertebrates, birds.

fish)

Other impacts

1

1

I

1

Assessment of Impact

None

/ AOH^CJ *u*o/

<s S\oi{v/\a Actt~*-C4

V k> \ /"&/i> <y,/\/iJ

f\Otfal/lC( /M-V'<C/
vX

/*<*«,

Limited Significant

APP4I-3
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| f\ >LaaE A WORLD LEADER IN ANALYTICAL SERVICES Hamilton 3240, New Zealand Web www.hill-labs.co.nz
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1
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1

Client: Pattle Delamore Partners Ltd Lab No:
Contact: Sheridan, Grant Date Registered:

c/o Pattle Delamore Partners Ltd ._ .^ Date Reported:
P O Box 9528 REOFTV 'R'D \ Quote No:
Newmarket " \ Order No:
AUCKLAND 1 9 FEB /OUo i Client Reference:

. Submitted By:

•̂ H! Sanrmle Tvoe: Soil <l?i-^r -----

1
I1

i '

1

1

1

1

1

1

1

1

1

1

1

Sample Name:

Lab Number:

TP1/1 TP1/2 TP1/3
08-Feb-2008 08-Feb-2008 08-Feb-2008

629497.1 629497.2 629497.3

Pagel of 4 1

629497 spvi
12-Feb-2008
15-Feb-2008
31582
A02093101
A02093101
Sheridan, Grant

MMMBHIIIIIHHHI
TP1/4 TP1/5

08-Feb-2008 08-Feb-2008
629497.4 629497.5

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

62 72 ' 76

< 0.075 < 0.061 < 0.055

< 0.075 < 0.061 < 0.055

< 0.075 < 0.061 0.74

<0.15 <0.13 <0.11

< 0.075 < 0.061 < 0.055

78 77

< 0.054 < 0.055

< 0.054 < 0.055

< 0.054 < 0.055

< 0.054 < 0.055

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

62 72 76

<11 <9.3 <9.2

< 20 < 20 < 20

< 30 < 30 < 30

< 60 < 60 < 60

TP1/6 TP1/7 TP1/8
08-Feb-2008 08-Feb-2008 08-Feb-2008

629497.6 629497.7 62949718

78 77

< 8.5 < 8.4

< 20 < 20

'• < 30 < 30

! < 60 < 60

TP1/9 TP1/10
08-Feb-2008 08-Feb-2008

629497.9 629497.10

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

72 66 81

< 0.060 ' < 0.070 0.14

< 0.060 < 0.070 0.11

< 0.060 < 0.070 0.18

<0.12 <0.14 0.57

< 0.060 < 0.070 0.28

73 67

0.15 < 0.069

0.26 < 0.069

0.13 < 0.069

0.59 <0.14

0.22 < 0.069

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

72 66 81

< 9.5 < 9.9 < 8.8

< 20 < 20 < 20

<30 <30 . <30

< 60 < 60 < 60

TP1/11 TP1/12 TP1/13
08-Feb-2008 08-Feb-2008 08-Feb-2008
629497.11 629497.12 629497.13

73 67

< 20 < 20

< 30 < 30

< 60 < 60

TP1/14 TP1/15
08-Feb-2008 08-Feb-2008
629497.14 629497.15

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

75 78 76

< 0.057 0.12 < 0.056

< 0.057 1.5 < 0.056

78 78

< 0.054 < 0.053

< 0.054 < 0.053

This Laboratory is accredited by International Accreditation 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
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which

laboratory are no, accredjted.



[Sample'Type: Soil „

Sample Name:

Lab Number:

TP1/11
08-Feb-2008 i
629497.11 ,

•BMBBBI

TP1/12
08-Feb-2008

629497.12

mmmmmmm
TP1/13

08-Feb-2008
629497.13

TP1/14
08-Feb-2008
629497" 14

BBB
TP1/15

08-Feb-2008
629497.15

BTEX in Soil by Headspace GC-MS

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

< 0.057 '

0.21

0.13

0.45

2.2

0.99

< 0.056 '
I

<0.12

< 0.056

< 0.054

< 0.054

< 0.053

< 0.053

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

75

<8.7

<20

<30

<60

TP1/16
08-Feb-2008
629497.16

78

<8.8

<20

<30

<60

TP1/17
08-Feb-2008
629497.17

76

<9.5

<20

<30

<60

TP1/18
08-Feb-2008
629497.18

78

<8.5

<20

<30

<60

TP1/19
08-Feb-2008
629497.19

78

<8.8

<20

<30

<60

TP1/20
08-Feb-2008
629497.20

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

] Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

71

< 0.062

< 0.062

< 0.062

<0.13

< 0.062

66

< 0.070

< 0.070

< 0.070

<0.14

< 0.070

. 77

< 0.053

< 0.053

< 0.053

< 0.053

65

< 0.069

< 0.069

< 0.069

<0.14

< 0.069

74

< 0.058

< 0.058

< 0.058

<0.12

< 0.058

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

71

<20

<30

<60

TP1/21
08-Feb-2008
629497.21 j

66

<20

<30

<60

TP1/22
08-Feb-2008
629497.22

77

<9.5

<20

<30

<60

TP1/23
08-Feb-2008
629497.23 ]

65

<20

<30

<60

TP1/24
08-Feb-2008
629497.24

74

<9.9

<20

<30

<60

TP1/25
08-Feb-2008
629497.25

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

. Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

76

< 0.056

< 0.056

< 0.056

<0.12

< 0.056

84

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

72

< 0.059

< 0.059

< 0.059

<0.12

< 0.059

77

< 0.054

< 0.054

< 0.054

< 0.054

78

< 0.054

< 0.054

< 0.054

< 0.054

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

76

<9.6

<20

<30

<60

TP1/26
08-Feb-2008
629497.26

84

<8.2

<20

<30

<60

TP1/27
08-Feb-2008

629497.27

72

<20

<30

<60

TP1/28
08-Feb-2008
629497.28

77

<20

<30

<60

TP1/29
08-Feb-2008 .
629497.29

78

<9.6

<20

<30

<60

TP1/30
08-Feb-2008
629497.30

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

81

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

61

< 0.076

< 0.076

< 0.076

<0.16

< 0.076

80

< 0.052

< 0.052

< 0.052

0.93

< 0.052

66

< 0.068

< 0.068

< 0.068

<0.14

< 0.068

77

< 0.054

< 0.054

< 0.054

< 0.054

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
ILab No: 629497 v 1 Hill Laboratories Page 2 of 4
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Sample Name:

Lab Number:

TP1/26 TP1/27 ' TP1/28 TP1/29 ' TP1/30
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
629497.26 629497.27 629497.28 629497.29 629497.30

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

81 61 80 66 77

<9.1 <11 <8.8 <9.9 <8.9

<20 <20 <20 <20 <20

<30 <30 <30 <30 <30

<60 <60 <60 <60 <60

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
629497.31 629497.32 629497.33 629497.34 629497.35

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

75 74 84 70 73

< 0.056 < 0.058 < 0.050 < 0.063 < 0.059

< 0.056 < 0.058 < 0.050 < 0.063 < 0.059

< 0.056 < 0.058 < 0.050 < 0.063 < 0.059

<0.12 <0.12 <0.10 <0.13 <0.12

< 0.056 < 0.058 < 0.050 < 0.063 < 0.059

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100gasrcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

75 74 84 70 73

<9.2 <8.8 <8.8 <9.9 < 9.2

<20 <20 <20 <20 <20

<30 <30 <30 <30 <30

<60 <60 <60 <60 <60

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
629497.36 629497.37 ! 629497.38 629497.39 629497.40

BTEX In Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wl

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

73 81 78 72 71

< 0.057 < 0.050 < 0.053 < 0.061 < 0.060

< 0.057 < 0.050 < 0.053 < 0.061 < 0.060

< 0.057 < 0.050 < 0.053 < 0.061 < 0.060

<0.12 <0.10 <0.11 <0.13 <0.12

< 0.057 < 0.050 < 0.053 < 0.061 < 0.060

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

73 81 78 72 71

<8.7 <9.0 <9.6 <9.0 <11

<20 <20 <20 <20 <20

<30 <30 <30 <30 <30

<60 <60 <60 <60 <60

TP1/41 TP1 BF1 TP1 BF2 TP1 BF3 TP1 BF4
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
629497.41 629497.83 629497.84 629497.85 629497.86

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

60 92 96 97 97

2.4 < 0.050 < 0.050 < 0.050 < 0.050

4.0 < 0.050 < 0.050 < 0.050 < 0.050

5.8 < 0.050 < 0.050 < 0.050 < 0.050

19 <0.10 <0.10 <0.10 <0.10

4.6 < 0.050 < 0.050 < 0.050 < 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

60 92 96 97 97

39 <8.0 <8.0 <8.0 <8.0

110 <20 <20 <20 <20

Lab No: 629497 v 1 Hill Laboratories Page 3 of 4



1 Sample Type: Soil • , • ||

Sample Name:

Lab Number:

TP1/41 TP1 BF1 TP1 BF2 TP1 BF3 TP1 BF4
08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008 08-Feb-2008
629497.41 629497.83 629497.84 629497.85 629497.86

Total Petroleum Hydrocarbons in Soil

C15-C36 mg/kgdrywt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

220 <30 <30 <30 <30

370 <60 <60 <60 <60

TP1 BF5
08-Feb-2008
629497.87

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

96

< 0.050 . . . .

< 0.050 . . . .

< 0.050 -

<0.10 . . . .

< 0.050 . . . .

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kgdrywt

C15-C36 mg/kgdrywt

Total hydrocarbons (C7 - C36) mg/kg dry wt

96

<8.0

<20

<30

<60

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
J_

Analyst's Comments

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

S U M M A R Y O F M E T H O D S
The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

I Sample Type: Soil j
Test

BTEX in Soil by Headspace GC-MS*

Total Petroleum Hydrocarbons in Soil*

Dry Matter (Org)

Method Description

Solvent extraction, Headspace GC-MS analysis

Sonication extraction, Silica cleanup, GC-FID analysis

Dried at 103°C (removes 3-5% more water than air dry),
gravimetry.

Default Detection Limit

0.10g/100g as rcvd

Samples

1-41,
83-87
1-41,
83-87
1-41,
83-87

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: 629497 v 1 Hill Laboratories Page 4 of 4
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Sample : 629497.41
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Hill Laboratories
A WORLD LEADER IN ANALYTICAL SERVICES

A N A L Y S I S R E P O R T

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

Tel +64 7 858 2000
Fax +64 7 858 2001
Email mail@hill-labs.co.nz
Web www.hill-labs.co.nz

Pagel of 3

Client: Pattle Delamore Partners Ltd
Contact: Lidgard, Rod

Pattle Delamore Partners Limited
PO Box 9528 rRECl

Lab No:
Date Registered:

___JDate Reported:
=£T V"Elc&pte No:

Newmarket, Auckland nnnn Order No:
2 1 FEB 2008 Cljlnt Reference.

Submitted By:

630362
14-Feb-2008
19-Feb-2008
31582

A02093101
Lidgard, Rod

SPvl

1 Sample Type: Soil . '' j|

Sample Name:

Lab Number:

FL1 12-Feb-2008 '

630362.1

FL2 12-Feb-2008 ' FL3 12-Feb-2008

630362.2 630362.3

FL4 12-Feb-2008

630362.4

FL5 12-Feb-2008

630362.5

BTEX in Soil by Headspace GC-MS

( Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

99

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

71 ' 94

< 0.062 • < 0.050

< 0.062 < 0.050

< 0.062 < 0.050

<0.13 <0.10

< 0.062 < 0.050

93

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C1 5 - C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

99

<8.0

<20

<30

<60

FL6 12-Feb-2008

630362.6

71 94

<9.3 <8.0

< 20 < 20

< 30 < 30

< 60 < 60

FL10 FL13
12-Feb-2008 12-Feb-2008
630362.13 630362.15

93

<8.0

<20

<30

<60

FLU
12-Feb-2008
630362.16

95

<8.0

<20

<30

<60

FL15
12-Feb-2008
630362.17

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

/Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

94

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

96 78

< 0.050 0.18

< 0.050 < 0.053

< 0.050 0.21

<0.10 0.25

< 0.050 < 0.053

73

< 0.060

< 0.060

< 0.060

<0.12

< 0.060

76

0.33

< 0.055

0.19

0.30

< 0.055

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

94

<8.0

<20

<30

<60

FL16
12-Feb-2008
630362.18

96 78

21 < 8.5

26 <20

900 < 30

940 < 60

FL25 FL26
12-Feb-2008 12-Feb-2008
630362.23 630362.24

73

<9.9

<20

<30

<60

FL27
12-Feb-2008
630362.25

76

<8.5

<20

<30

<60

FL28
12-Feb-2008
630362.26

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

76

< 0.056

< 0.056

72 80

< 0.060 < 0.051

< 0.060 < 0.051

70

< 0.063

< 0.063

75

< 0.056

< 0.056

This Laboratory is accredited by International Accreditation 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
internationally recognised.

/•̂ .̂ •,.,- • ipwJSi The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked ", which
Hu,.i"v' * laboratory are not accredited.
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[Sample Type:. Soil V •W-'.-4$3Jj$J£$$^ , :;; ' '' ': . :'. •'. *>V£ :'?•. •£"'•• "$.' ' <r '*.\ >' ! ]|
Sample Name:

Lab Number:

FL16 '
12-Feb-2008
630362.18 !

FL25
12-Feb-2008
630362.23

FL26
12-Feb-2008
630362.24

FL27
12-Feb-2008
630362.25

FL28
12-Feb-2008
630362.26

BTEX in Soil by Headspace GC-MS

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

< 0.056

<0.12

< 0.056

< 0.060

<0.12

< 0.060

< 0.051

<0.11

< 0.051

< 0.063

<0.13

< 0.063

< 0.056

<0.12

< 0.056

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

76

<9.0

<20

<30

<60

FL29
12-Feb-2008
630362.27

72

<9.2

<20

<30

<60

FL30
12-Feb-2008
630362.28

80

<8.5

<20

<30

<60

FL19
12-Feb-2008
630362.35

70

<9.3

<20

<30

<60

FL20
12-Feb-2008
630362.36

75

<8.5

<20

<30

<60

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

75

< 0.057

< 0.057

< 0.057

<0.12

< 0.057

68

< 0.066

< 0.066

< 0.066

<0.14

< 0.066

70

< 0.062

< 0.062

< 0.062

<0.13

< 0.062

72

< 0.062

< 0.062

< 0.062

<0.13

< 0.062

-

-

-

-

-

-

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

75

<8.6

<20

<30

<60

68

<9.6

<20

<30

<60

70

<9.7

<20

<30

<60

72

<8.9

<20

<30

<60

-

-

•

-

-

Analyst's Comments
Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

AR Y O D S
The following table(s) gives a brief description of the methods used to conduct the analyses for this Job. The detection limits given below are those attainable In a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

BTEX in Soil by Headspace GC-MS*

Total Petroleum Hydrocarbons in Soil*

Dry Matter (Org)

Solvent extraction, Headspace GC-MS analysis

Sonication extraction, Silica cleanup, GC-FID analysis

Dried at 103°C (removes 3-5% more water than air dry),
gravimetry.

0.10g/100gas rcvd

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

Lab No: 630362 v1 Hill Laboratories Page 2 of 3
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Peter Robinson MSc (Hons), PhD, FNZIC
Client Services Manager - Environmental Division

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 I
client. |

This report must not be reproduced, except in full, without the written consent of the signatory.
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,- Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample: 360362.13

M

C7 CIO CIS C20 C25 C30 C34 C44
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A WORLD LEADER IN A N A L Y T I C A L S E R V I C E S

A N A L Y S 1 S REP O R T

RJ Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

Tel +6478582000
Fax +6478582001
Email mail@hill-labs.co.nz
Web www.hill-labs.co.nz

Page 1 of 4

Client: Rattle Delamore Partners Ltd
Contact: Lidgard, Rod

Rattle Delamore PartnejsJJniited-s r̂fE
PO Box 9528 JRECE'l v *-
Newmarket, Auckland 1 o C P£B ^

\ L "

VoV' --—^̂ gasss

Lab No:
^__^. Date Registered:
*J5\ Date Reported:

\ Quote No:
8 \ Order No:

1 Client Reference:
3===1 Submitted By:

630639
16-Feb-2008
22-Feb-2008

A02093101
Lidgard, Rod

SPv1

(Sample Type: Soil u' ' . . ||

Sample Name:

Lab Number:

TST1/1
13-Feb-2008

630639.1

TST1/4 TST2/1
13-Feb-2008 13-Feb-2008

630639.2 630639.3

TST2/4
13-Feb-2008

630639.4

TST5/1
13-Feb-2008

630639.5

BTEX in Soil by Headspace GC-MS

\Dry Matter g/1 OOg as rcvd
J
Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

76 96

< 0.055 < 0.050

< 0.055 < 0.050

< 0.055 < 0.050

<0.11 <0.10

< 0.055 < 0.050

68

< 0.065

< 0.065

< 0.065

<0.13

< 0.065

96

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

95

<8.0

<20

<30

<60

TST5/7
13-Feb-2008

630639.6

76 96

< 8.6 < 8.0

33 <20

< 30 < 30

< 60 < 60

FL18 FL22
13-Feb-2008 13-Feb-2008
630639.41 630639.42

68

<9.3

<20

<30

<60

FL23
13-Feb-2008
630639.43

96

<8.0

<20

<30

<60

FL31
13-Feb-2008
630639.44

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

81

< 0.051

< 0.051

< 0.051

<0.11

< 0.051

74 80

< 0.059 < 0.052

< 0.059 < 0.052

< 0.059 < 0.052

<0.12 <0.11

< 0.059 < 0.052

67

< 0.065

< 0.065

< 0.065

<0.13

< 0.065

81

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

81

<8.5

<20

<30

<60

FL32
13-Feb-2008
630639.45

74 80

< 9.6 < 8.2

< 20 < 20

< 30 < 30

< 60 < 60

FL33 FL34
13-Feb-2008 13-Feb-2008
630639.46 630639.47

67

<11

<20

<30

<60

TST6/8
13-Feb-2008
630639.55

81

<8.4

<20

<30

<60

TST1/8
13-Feb-2008
630639.56

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

79

< 0.050

< 0.050

80 75

< 0.050 < 0.057

< 0.050 < 0.057

77

< 0.053

0.19

56

< 0.085

< 0.085

This Laboratory is accredited by International Accreditation 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
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which

laboratory are not accredited.
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Sample Name:

Lab Number:

FL32
13-Feb-2008
630639.45

FL33
13-Feb-2008
630639.46 ,

FL34
13-Feb-2008
630639.47

TST6/8
13-Feb-2008
630639.55

TST1/8
13-Feb-2008
630639.56

BTEX in Soil by Headspace GC-MS

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

< 0.050

<0.10

< 0.050

< 0.050

<0.10

< 0.050

< 0.057

<0.12

< 0.057

0.058

0.17

0.10

< 0.085

<0.17

< 0.085

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

79

<8.4

<20

<30

<60

TST8/1
13-Feb-2008
630639.57

80

<9.3

<20

<30

<60

TST8/2
13-Feb-2008
630639.58

75

<9.4

<20

<30

<60

TST8/7
13-Feb-2008
630639.59

77

<8.6

<20

<30

<60

TST3/1
13-Feb-2008
630639.71

56

<13

<20

190

180

TST3/3
13-Feb-2008
630639.72

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

74

3.1

23

11 .

53

17

71

3.8

30

15

75

23

79

< 0.052

< 0.052

< 0.052

0.14

< 0.052

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

94

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

74

160

96

<30 :

260

TST4/1
13-Feb-2008
630639.81

71

170

150

<30

330

TST4/4
13-Feb-2008
630639.82

79

<8.9

<20

<30

<60

TST6/1
13-Feb-2008
630639.91

95

<8.0

<20

<30

<60

TST6/2
13-Feb-2008
630639.92

94

19

<20

<30

<60

TST6/6
13-Feb-2008
630639.93

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

80

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

69

< 0.065

< 0.065

< 0.065

<0.13

< 0.065

96

< 0.050

0.079

0.10

0.58

2.2

80

< 0.051

4.6

1.4

7.0

2.7

79

< 0.050

< 0.050

<: 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

80

12

110

<30

140

TST7/1
13-Feb-2008
630639.105

69

<10

<20

<30

<60

TST7/4
13-Feb-2008
630639.106

96

9.9

<20

<30

<60

TST7/7
13-Feb-2008
630639.107

80

39

340

600

980

TST9/1
14-Feb-2008
630639.119

79

32

<20

<30

<60

TST9/2
14-Feb-2008
630639.120

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene . mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

73

< 0.058

< 0.058

< 0.058

<0.12

< 0.058

71

< 0.061

< 0.061

< 0.061

<0.13

< 0.061

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

85

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Lab No: 630639 v1 Hill Laboratories Page 2 of 4



! Sample Type: Soil : „ • . . ? ' . . - ' ] |

Sample Name:

Lab Number:

TST7/1
13-Feb-2008
630639.105

TST7/4
13-Feb-2008
630639.106

TST7/7
13-Feb-2008
630639.107

TST9/1 TST9/2
14-Feb-2008 14-Feb-2008
630639.119 630639.120

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

95

11

<20

370

390

TST9/8
14-Feb-2008
630639.121

73

<9.7

91

150

250

TST10/8
14-Feb-2008
630639.122

71

18

360

630

1000

TST10/3
14-Feb-2008
630639.123

95 85

< 8.0 < 8.0

<20 25

<30 58

<60 88

TST10/7
14-Feb-2008
630639.124

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xytene mg/kg dry wt

o-Xylene mg/kg dry wt

68

< 0.066

< 0.066

< 0.066

<0.14

< 0.066

94

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

68

< 0.065

< 0.065

< 0.065

<0.13

< 0.065

72

< 0.058

< 0.058

< 0.058

<0.12

< 0.058

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

68

<9.9

<20

<30

<60

94

<8,0

<20

<30

<60

68

<11

<20

<30

<60

72

<9.5

<20

<30

<60

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analyst's Comments

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.2 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.3 - Total Petroleum Hydrocarbon Chromatograms

Appendix No.4 - Total Petroleum Hydrocarbon Chromatograms

S U M M A R Y O F M E T H O D S
The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for Individual samples should insufficient sample be available, or If the matrix requires that dilutions be performed during analysis.

Sample Type: Soil' ' " - , • * • . • ' ' • ' . • - ' . ' ' •*' ' •;
... . . -- . - .j__ _,,.,._, —_..._. .^._ ^ . . . . . . . ...... . . — ... , —

Test

BTEX in Soil by Headspace GC-MS*

Total Petroleum Hydrocarbons in Soil*

Dry Matter (Org)

. . . . . . . . . ..... - - . . .... L. - - . - - — =... - - 1 . - . . --

Method Description

Solvent extraction, Headspace GC-MS analysis

Sonication extraction, Silica cleanup, GC-FID analysis

Dried at 103°C (removes 3-5% more water than air dry),
gravimetry.

Default Detection Limit

-

-

0.10g/100gas rcvd

Samples

1-6,41-47,
55-59,
71-72,
81-82,
91-93,
105-107,
119-124
1-6,41-47,
55-59,
71-72,
81-82,
91-93,
105-107,
119-124
1-6,41-47,
55-59,
71-72,
81-82,
91-93,
105-107,
119-124

Lab No: 630639 v1 Hill Laboratories Page 3 of 4
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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: 630639 v 1 Hill Laboratories Page 4 of 4



Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

•

Sample: 630639.56
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Sample: 630639.92

Sample: 630639.103

J

Sample: 630639.106

C7 CIO C15 C20 C25 C30 C34 C44



Appendix No.3 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample: 630639.107

C7 CIO CIS C20 C25 C30 C34 C44
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pdp l̂_.
RATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 8/02/2008

LOG OF TANK PIT PITNO TP1
Mobil Pakuranga - Tank Removal JOB NO: A02093ioi

DATE BACKFILLED: 8/02/2008

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

CONCRETE

Silty CLAY; light grey with orange mottling. Moist; stiff to firm

Sandy CLAY; orange/grey. Moist; soft

CLAY; dark brown. Moist; firm to stiff

END OF TANK PIT AT 4.5m

G
R

A
P

H
IC

 L
O

G

^.^WiV

~ X — — X J
— x — _z: x ~—

~ X — — X 2
— x — _zi x ~_

^X^JTJ
~ X — — X J

~ X — _= X — _

~ X -*. IT X J
— x z~-zz x ~_

^ x~J! ̂  x"J
^ x ~~_^~ x ~_:

!~ X_^ Z~ X J
_ ^ __ __ y ,

i == x"-*. d= x~J
— J^ — — J^ —

! ̂  x"J5 ̂  x~J
_ J^ _ _ J^ ,

! r1 x~^ ̂  x~J
— ^ x — _

f ^ x"-*. r1 x~J
~ x ~_z: x =~_

i=- x_2 r~ x J
~ x x ~_:

i ~ X-5 =" X J
- X ~-^ X ~_

. ^~ X ̂ _ _ X
— X X ~-

1 — X — ~ X-

i ^ x~— — x _
~ x —_z: x — _

! ~x _2 r" x _
— x — LZ: x — _

!~ x J$ ~ x _

ir- x Jf r~ x_
Z X Z" LZZ X Z~_

i z~ x _2 z~ x _
= X Z"_ZI X Z~_

i Z~ X — ~ X _
z x z~_z: x ~_

i€Z4Ei-rZ-

E§£5£§ii

§

LLJ
Q

0.0

— 0.5

— 1.0

- 1.5

-2.0

-2.5

.

-3.0

3 C

- 4.0

S
A

M
P

LE
D

E
TA

IL
S

• "various

•TP1/1
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* *various
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Notes: Excavated by Petroleum Solutions Limited

The geological log is taken from the northern wall of the tank pit.

* Refer to Table 1 for samples collected and PID readings.

KEY Method: Excavator
V7 Datum:
J Groundwater level Ground Level: -
? Seepage inflow Coordinates:
0 Grab sample

X PID Reading (ppm) R|ename; A02093101_TST01

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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RATTLE DELAMORE PARTNERS LTD

CLIENT: Mobil Oil NZ Ltd

DATE: 13/02/2008

LOG OF TEST PIT PiTNo TST1
Mobil Pakuranga - Tank Removal JOB NO: A02093ioi

DATE BACKFILLED: 13/02/2008

LOCATION: Mobil Pakuranga, 102 Pakuranga Road

LOGGED BY: RWL SHEET 1 OF 1

DESCRIPTION OF SOIL

ASPHALT.

CD

3
o

2
C3

J

LU
Q

^^^^•_ 0.0

FILL Sandy GRAVEL; angular - subangular, loosely packed, poorly graded
(5-10mm) coarsening 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.
Colour change at 2.9m from brown/grey to green

CLAY, black/brown, homogeneous, soft, moist, moderately plastic

&^Rxx^yyvVVS
2$$$sX£$$$sX
2$$$$S'VWWvsxxxxw£s8888sXXXXX
'SA/S/VVsA/ySAAcxxxxx
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•̂ ^^ "̂̂ rr̂ r̂
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— 1.0
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21

< tj
W) Q

• TSTiyi
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X 8.6

x 76.2

X141

X 597
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X 401

X 60

x 7.4

w
o

a:!

< CQ
g O

?

END OF TEST PIT AT 4.3m

Notes: Excavated by Petroleum Solutions Limited KEY Method: Excavator
•r-? Datum:
S~ Gromdwaterlevel Ground Level: -
» Seepage inflow Coordinates:
£ Grab sample

X PID Reading (ppm) R|ename. A020931oi_TST01

Logs based on New Zealand Geomechanics Society Field Description Guidelines (2005)
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Sample: 630639.58

C7 CIO CIS C20 C25 C30 C34 C44
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Web www.hill-labs.co.nz
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Client:

Contact:

Rattle Delamore Partners Ltd

Meakin, Chris

c/o Rattle Delamore Pi

P O Box 9528

Newmarket

AUCKLAND

Lab No:
Date Registered:

Date Reported:

Quote No:

Order No:

Client Reference:

Submitted By:

631051

20-Feb-2008

28-Feb-2008

A02093101

Lidgard, Rod

Sample Type: Soil

^^ •̂•̂ •î B-nffPifffii
Lab Number:

TST11/1 ^
18-Feb-2008

631051.1

•••••••
TST11/3 /

18-Feb-2008
631051.2

MHĤ H

TST11/4 /
18-Feb-2008

631051.3

•••M
TST11/7 /

18-Feb-2008
631051.4

•M^̂ ^
TSTH/S/'

18-Feb-2008
631051.5

BTEX in Soil by Headspace GC-MS

Dry Matter g/100gasrcvd

\Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

96

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

94

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

60

< 0.079

< 0.079

0.62 '

2.5

0.33

75

< 0.057

< 0.057

< 0.057

<0.12

< 0.057

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

96

<8.0

<20

<30

<60

TSTII/g;/'''
18-Feb-2008

631051.6

94

<8.0

<20

<30

<60

TST11/10 /
18-Feb-2008

631051.7

95

<8.0

<20

<30

<60

TST11/11 /
18-Feb-2008

631051.8

60

14

<20

<30

<60

TST12/1 /
18-Feb-2008
631051.23

75

14

<20

<30

<60

TST12/2 /
18-Feb-2008
631051.24

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

-
.

-

-

-

-

-

-
.

-

-

-

-

-

-
.

-

-

-

-

-

<2.0

<0.10

43

58

2.1

190

53

-
.

-

-

-

-

-

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

73

< 0.058

< 0.058

< 0.058

<0.12

< 0.058

76

< 0.056

< 0.056

< 0.056

<0.12

< 0.056

93

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

96

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

76

< 0.055

< 0.055

< 0.055

<0.11

< 0.055

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

73

<9.0

<20

<30

76

<8.5

<20

<30

93

<8.0

<20

<30

96

<8.0

<20

210

76

<9.7

47

<30

This Laboratory is accredited by International Accreditation 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

fy^ internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked ', which

laboratory are no, accrecjjted.
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i Sample Type: Soil ,. • . . •

Sample Name:

Lab Number:

TST11/9
18-Feb-2008

631051.6

TST11/10
18-Feb-2008

631051.7

TST11/11
18-Feb-2008

631051.8

TST12/1
18-Feb-2008
631051.23

TST12/2
18-Feb-2008
631051.24

Total Petroleum Hydrocarbons in Soil

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

<60

TST12/8 /
18-Feb-2008
631051.25

<60

TST15/2 y
18-Feb-2008
631051.39

<60

TST15/8 /
18-Feb-2008
631051.40

210

TST16/1 /
18-Feb-2008
631051.53

<60

TST16/2 /'
18-Feb-2008
631051.54

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

78

< 0.053

< 0.053

< 0.053

< 0.053

79

< 0.051

< 0.051

< 0.051

< 0.051

71

< 0.060

< 0.060

< 0.060

<0.12

< 0.060

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

68

< 0.064

< 0.064

< 0.064

<0.13

< 0.064

Total Petroleum Hydrocarbons In Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

78

<8.0

<20

<30

<60

TST17/1 ̂
18-Feb-2008
631051.55

79

<8.6

71

250

320

TST17/2 /
18-Feb-2008
631051.56

71

<9.2

<20

<30

<60

TST18/1 S
18-Feb-2008
631051.57

95

<8.0

<20

<30

<60

TST18/3 </
18-Feb-2008
631051.58

68

11

<20

<30

<60

18-Feb-2008
631051.59

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

93

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

69

< 0.065

< 0.065

< 0.065

<0.13

< 0.065

93

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

76

< 0.055

< 0.055

< 0.055

< 0.055

96

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/1 OOg as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons {C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

93

<8.0

<20

<30

<60

TST19/2^/
18-Feb-2008
631051.60

69

<9.4

<20

<30

<60

TST19/3 /
18-Feb-2008
631051.61

93

<8.0

<20

<30

<60

TST19/4 */
18-Feb-2008
631051.62

76

<9.0

<20

<30

<60

19-Feb-2008
631051.77

96

<8.0

<20

<30

<60

TST13/4 -^
19-Feb-2008
631051.80

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

<2.0

<0.10

41

54

1.5

180

48

BTEX in Soil by Headspace GC-MS

Dry Matter g/1 OOg as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

74

< 0.057

< 0.057

0.067

0.15

< 0.057

68

0.56

0.20

0.51

2.1

0.66

93

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

73

< 0.057

< 0.057

< 0.057

<0.12

< 0.057

Lab No: 631051 v 1 Hill Laboratories Page 2 of 4



[Sample Type: Soil „ , . ~]|

Sample Name:

Lab Number:

TST19/2
18-Feb-2008
631051.60

TST19/3
18-Feb-2008
631051.61

TST19/4
18-Feb-2008
631051.62

TST13/1
19-Feb-2008
631051.77

TST13/4
19-Feb-2008
631051.80

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C 1 5 - C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

95

<8.0

<20

<30

<60

TST13/8 ^
19-Feb-2008
631051.84

74

<8.7

<20

<30

<60

TST14/1 /
19-Feb-2008
631051.93

68

<11

<20

<30

<60

TST14/2 ,/
19-Feb-2008
631051.94

93

<8.0

41

<30

<60

TST14/3 /
19-Feb-2008
631051.95

73

<9.8

<20

<30

<60

TST14/4 •/
19-Feb-2008
631051.96

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

-

-

-

-

-

-

-

<2.0

0.11

44

60

1.5

170

51

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

60

< 0.081

< 0.081

< 0.081

<0.17

< 0.081

96

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

95

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

97

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

96

< 0.050

< 0.050

< 0.050

<0.10

< 0.050

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100gasrcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:

60

<11

<20

<30

<60

TST14/5 /
19-Feb-2008
631051.97

96

<8.0

<20

<30

<60

TST14/6 y
19-Feb-2008
631051.98

95

<8.0

<20

<30

<60

TST14/7
19-Feb-2008
631051.99

97

<8.0

<20

<30

<60

</ TST14/8X

19-Feb-2008
631051.100

96

<8.0

<20

<30

<60

' BTEX in Soil by Headspace GC-MS

Dry Matter g/100g as rcvd

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

75

< 0.056

< 0.056

< 0.056

<0.12

< 0.056

79

< 0.053

< 0.053

< 0.053

<0.11

< 0.053

79

< 0.052

< 0.052

< 0.052

<0.11

< 0.052

74

< 0.056

< 0.056

< 0.056

<0.12

< 0.056

-

-

-

-

•

-

Total Petroleum Hydrocarbons in Soil

Dry Matter g/100g as rcvd

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

75

<9.9

<20

<30

<60

79

<8.7

<20

<30

<60

79

<8.2

<20

<30

<60

74

<9.7

<20

<30

<60

-

-

-

-

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analyst's Comments

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

Lab No: 631051 v1 Hill Laboratories Page 3 of 4
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The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable In a relatively clean matrix.
Detection limits may be higher for Individual samples should Insufficient sample be available, or If the matrix requires that dilutions be performed during analysis.

FsampleTO^s6ii::UV.^ X/.M ''.' •^»^-''- ;^ - :^: -^ r 1
Test

Environmental Solids Sample Preparation*

Heavy metal screen level
As,Cd,Cr,Cu,Ni,Pb,Zn*

BTEX in Soil by Headspace GC-MS*

Total Petroleum Hydrocarbons in Soil*

Dry Matter (Org)

Total Recoverable digestion

Method Description

Air dried at 35°C and sieved, <2mm fraction.

Dried sample, <2mm fraction. Nitric/Hydrochloric acid
digestion, ICP-MS, screen level.

Solvent extraction, Headspace GC-MS analysis

Sonication extraction, Silica cleanup, GC-FID analysis

Dried at 103°C (removes 3-5% more water than air dry),
gravimetry.

Nitric / hydrochloric acid digestion. US EPA 200.2

Default Detection Limit | Samples

-

-

-

0.10g/100gasrcvd

-

23, 77, 93

23, 77, 93

1-8,23-25,
39-40,
53-62, 77,
80,84,
93-100
1-8,23-25,
39-40,
53-62, 77,
80, 84,
93-100
1-8,23-25,
39^0,
53-62, 77,
80,84,
93-100
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: 631 051 v1 Hill Laboratories Page 4 of 4



Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample: 631051.23

J

Sample: 631051.39

C7 CIO CIS C20 C25 C30 C34 C44
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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
presented

Executive summary

Scope of work

Site identification

Site history

Site condition and surrounding environment

Geology and hydrology

Sampling and analysis plan and sampling
methodology

Field quality assurance and quality control
(QA/QC)

Laboratory QA/QC

QA/QC data evaluation

Basis for guideline values

Results

Site Characterisation

Remedial actions

Validation

Site management plan

Ongoing monitoring

Conclusions and recommendations

PSI

R0.

R0

R0

R0

R0

A0

A0

N0

N0

N D

R0

A0

R0

X

X

X

X

R0

SIR

R0

R0

R0

S0

S0

R0

R0

R0

R0

R D

R0

R0

R0

X

X

X

X

R0

RAP

RD

RD

R D

SD

SD

SD

X

X

X

X

RD

RD

RD

RD

X

RD

X

R D

SVR

R D

RD

RD

SD

SD

SD

RD

RD

RD

R D

RD

RD

RD

SD

RD

SD

N D

RD

MMP

RD

RD

RD

SD

SD

SD

R D

SD

X

X

RD

SD

RD

SD

SD

SD

RD

RD

Notes

3

KEY:
1 . PSI = preliminary site inspection report

SIR = detailed site investigation report
RAP = site remedial action plan
SVR = site validation report
MMP = ongoing 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

available 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, Eraser 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 hi 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, Auckland - Tank Removal TR07/774 Site No
O02021 was prepared by Pattle Delamore Partners (POP). 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 2008).

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 O02021/06/08). 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 PDF tank removal report and
this report, the subject site is deemed to meet permitted activity criteria as detailed hi
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)

1.0 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.

2.0 RATIONALE, OBJECTIVES AND SCOPE OF WORK

The main rationale and objectives for this investigation are:
• 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.

3.0 SITE DETAILS

3.1 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
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Council (MCC) Geographic Information System (GIS) website. Descriptions of the
aerials are given in section 5.6.

3.2 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 4,242m2. 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 are 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).

3.3 TOPOGRAPHY, GEOLOGY, GROUNDWATER AND SOILS

The topography at 102 Pakuranga Road is generally flat and gently slopes down to the
north-west. The New Zealand Geological Map (scale 1:50,000, Auckland, Sheet Rll)
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 (PDF) 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 TR07/774 Site No O02021 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.

• 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 l.lm.

• Subsoil 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 BH1 is the upgradient borehole, with BH2 and BH3 both
downgradient.

3.4 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.

4.0 INVESTIGATION METHODOLOGY

The methodology used for this site assessment is summarised below:

1. Desktop study involving review of existing 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 hi 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 hi 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 (S1-S12) and fill samples (Fill 1-Fill 12) 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. PLD 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:
• "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.

• "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 DESKTOP STUDY 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 hi 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
Street Address
Legal Description
Title
Area (ha)
Zoning

Seahorse Investments Ltd
102 Pakuranga Road, Pakuranga
Lot 51 and 52 DP69912, Lot 1 DP199241
NA25D/184, NA25D/185, NA88D/782
1363, 985 and 2278 square metres more or less
Business 1 Zone

Ownership History
CTs
454/255

456/128

1A/1329

3 A/231

25D/186

From
Mar 1927
May 1927
May 1927
Sep 1929
Apr 1939
Aug 1940
Feb 1945
Apr 1951
Feb 1963
Sep 1963

Dec 1963
Feb 1963
Mar 1965
Oct 1969
Oct 1987
Aug 1990
Jul 1993

Dec 1963
May 1969

Nov 1973

Registered Owner
Frances Mary Simcox & the Public Trustee
Transfer to Edwin James Berry of Panmure farmer
Edwin James Berry of Panmure farmer
Transfer to John Arthur Cunliffe, labourer
Transfer to Garnet Lidball Herd of Howick, retired draper
Transfer to Harold Sydney Edwards, farmer
Transfer to Leslie Roy Davis, mechanic
Transfer to Dudley Kingston Dowling, teacher
Transfer of Lot 1 plan 51368 to Pakuranga Motors Limited
C46205 Cancelled as to Lots 1,2, 3 and 4 plan 52174 and new
CT issued 214/1499
Transfer of the residue to Cosy Homes Limited
Pakuranga Motors Limited (area 1394m2)
Transfer to Pakuranga Holdings Ltd.
Transfer to Jolce Holdings Ltd.
Transfer to Kilroy Investments Ltd.
Transfer to Breadeaze Corporation Ltd.
C.501688.2 O.N.C.T
Cancelled as to Part Lot 1 Plan 149241 and new CT
88D/782

issued

Cosy Homes Ltd (area 4.51 17Ha)
Transfer to Leon Robert Idoine of Auckland, Company Director
and Mary Alice Idoine his wife
Leon Robert Idoine of Auckland, Company Director and Mary
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25D/184
25D/185
88D/782

Jan 1981
Aug 1983
Jan 1986
Mar 1990
Aug 1990
Jul 1993

Nov 1973
Nov 1973
Jul 1993

Alice Idoine his wife
Transfer to L.R. Idoine Limited
Transfer to Machron Nominees
Transfer to Pakuranga Motels Ltd.
Transfer to Kilroy Investments Ltd.
Transfer to Breadeaze Corporation Ltd
C.501688.2 O.N.C.T Cancelled as to Part Lot 1 plan 149241 and
new CT issued: 88D/782
Sea Horse Investment Ltd. (area 1363m2)
Sea Horse Investment Ltd (area 601m2)
Sea Horse Investment Ltd (area 2278m2)

The title certificates for 102 Pakuranga Road indicate that the land constituting the site
(Lot 51 and 52 DP69912, Lot 1 DP 199241) 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.

5.3 INTERVIEWS

Mobil Oil NZ Ltd (service station operator 1989-2008)

Ms Catherine Harris (021 815 682) of Mobil Oil 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 die 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 topsoil 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.

5.4 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 2lOOsqft
• 1982: Canopy
• 1989: New service station & workshop 80m2

• 1991: New Carwash Facility 55m2

• 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 northern 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 oil 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 hi 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. :

5.5 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 PDF hi November 2007 identified 7
groundwater bores within 1km 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 The site and the surrounding area appear to be in pasture. The site does not

contain any buildings,
o Pakuranga Road has been formed' but does not appear to be as wide as it is

now. Kentigern Close has not been formed,
o There are buildings on the other side of Pakuranga Road, opposite the subject

site.

1978 (Drawing No: 31863/2, Black and white)
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,

o Kentigern Close and connecting roads have been formed and Pakuranga Road
is now significantly wider with 2 of 3 lanes in each direction,

o 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 The site appears to be unchanged from the 1978 aerial described above.
o The Pakuranga Mall opposite the site across Pakuranga Road appears to be

fully developed with large buildings and extensive parking areas,
o 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,

o The surrounding area to the east and north appears to be residential with
numerous additional houses erected between 1980 and 1987.

o 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 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).

o The site is now fully developed arid entirely impervious except for some
narrow landscaped strips around the boundary.

o Surrounding properties are as per the 1987 aerial described above.

J:\31 series\31863 Seahorse 102 Pakuranga Rd\31863 ESA Report 090724trb.doc



10

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,
o 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,
o 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 PDF tank removal report titled Mobil Pakuranga, 102 Pakuranga Road,
Manukau City, Auckland - Tank Removal TR07/774, 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. O02021/06/08). 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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5.8 SITE WALKOVER (20 APRIL 2009)

The main site walkover was undertaken 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 PDF 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 northwest corner of the site.

6.0 LABORATORY RESULT ANALYSIS

6.1 RATIONALE

The following investigation 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 PDF in their 2008 tank removal report. The Mobil
Demolition Plan (dwg no. O02021/06/08), 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 4,500m2 site. These
samples were tested for heavy metals.

i

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 FID 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.

J:\31 series\31863 Seahorse 102 Pakuranga Rd\31863 ESA Report 090724trb.doc
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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
MfE hydrocarbon contamination guideline document (1999). These piezometers were
capped and sealed with bentonite to prevent 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 PDF 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 petroleum 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 iare listed in Schedule 10 of the PARP:ALW
(2008) and background concentrations! (were used to evaluate some heavy metal
results in soil samples.

ANZECC2 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

i

The site at 102 Pakuranga Road has been 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

1 Background Concentrations of Inorganic Elements in Soils from the Auckland Region, ARC, Technical
Publication 153, Oct 2001.
2 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.

6.4 RESULTS SUMMARY

A summary of the laboratory results and sample locations are provided hi drawing
31863/1, together with relevant PARPrALW (2008) and Tier 1 guideline values for
different land uses as detailed hi the MfE hydrocarbon guideline document.

Key results are summarized below:

Visual and Olfactory Evidence

• Field visit on 20th 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 SH01-SH04 and Fill?).

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.

• Field visit on 9th July 2009
o Test pits excavated at sample points Fill 3, Fill 4, Fill 5 and Fill 6 along the

southern 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 20th

April,
o No such visual or olfactory hydrocarbon evidence was observed hi test pits at

FilllO, Filll 1 and Filll2 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.

• Grid Soil Samples Sl-S 12
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o Heavy metal results were well within permitted activity criteria listed in
Schedule 10 of the PARPiALW (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 SI-SI 2.

• Lead Soil Samples Pbl-Pbl2
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 Pbl-Pbl2.

• Fill Samples Filll-Filll2
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 FillS to Fill6 which had visual and
olfactory evidence of hydrocarbon contamination. Results ranged from
25ppm to 880ppm. These samples were analysed for TPHs with FillS
recording <60mg/kg, Fill6: recording 370mg/kg and Fill4 and Fill5
recording the highest results at 1,100 and l,200mg/kg respectively.

o No visual or olfactory evidence of hydrocarbons was observed in any of
the test pits excavated at sample points Filll-Fill2 and Fill7-Filll2.

• Oil 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 (SH01 and SH02) was
<60mg/kg.

o Lead concentration in SH01 and SH02 composite was 17mg/kg.
o TPH concentration in the sand sample (SH03) was 130mg/kg.
o TPH concentration in the hardfill sample (SH04) was 73mg/kg.
o Visual and olfactory evidence of hydrocarbons was observed in

groundwater accumulating in the excavation cavity at depths >1.5m.

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 <3.0ug/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 PARPiALW (2008). The only exception was dissolved copper in the sample from
BH3 which had a copper level of 3.1|jg/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 PDF 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 PDF report as there has been no
attempt to repeat the work already done by PDF.

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 PDF 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 FID 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 PARPrALW (2008), except for dissolved copper in
BH3. The copper concentration in this sample (3.1ug/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 8.0ug/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 hi 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, Auckland - Tank Removal TR07/774 Site No
O02021 was prepared by Pattle Delamore Partners (PDF). 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 j 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 2008).

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 O02021/06/08). 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. Likewise heavy metal concentrations 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.
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8.0 LIMITATIONS

We have performed our services for ' this project in accordance with current
professional standards for an assessment of the nature and extent of any soil
contamination on-site, based upon preliminary site assessment investigations and
current regulatory standards for site contamination. The scope of the site assessment
activities was generally in accordance with the Ministry for Environment
Contaminated Land Management Guideline's (Parts 1, 2 and 5) and the PARP:ALW.
Conclusions on actual or potential contamination cannot be applied to areas outside of
the site investigation.

Limited sampling was undertaken as part of this investigation. We do not assume any
liability for misrepresentation or items not visible, accessible or present at the subject
site during the time of the site inspection.

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 byi 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.

J:\31 series\31863 Seahorse 102 Pakuranga Rd\31863 ESA Report 090724trb.doc



Figures and Drawings



SITE LOCATION
SCALE NTS

Sample No.

S1

mo/kg

J_
• Highland Park - Background Concentrations ol Inorganic Elements In Soils tmm the Auckland Region, ARC TP153, 2001.
."Residential land use, sand, surface (<1m). Guidelines tor Assessing anf Manayng Petmleum HyOmcaitxin Contaminated Sites in NewZeatana, MIE. 19
!- Pb3 = SH01 + SH02 (composite) I i | ~ I I 1 j T~ 1 ' T
'. S1-S12 taken torn below haifflill, Pb1-Pbl2 taken torn below a. Fill 1 • Fin 12 taken torn various depths In til material, SH01-SH02 taken from tetow til.

Oil & Grit
Interceptor

Former location of
4 large USTs
(1989-2008)

i
tfi

E
d.

s

§

O)

I
in
o

Former location of
compressor & storage shed

Large historic USTs
(pre-1989 ex Mobil
Demolition Plan)

PID Reading TPHs TPHs |TPHsC15-
C7-C9 C10-C14

EBiyl benzene m,p-Xylene o-Xylene

I

Sample No.

BH1
BH2
BH3

Depth to
GW<m)

1.7
1.8
1.3

ANZECC Guideline -80%
protection, freshwater

Units

uQ/L

ufl"-
ufl/L

[iQ/L

As

1.3
*1.0

<1.0

140

Cd

<0.05
<0.05
<0.05

0.8

Cr

<aos
<aos
<0.5

40

Cu

0.9
<0.5

3.1

2.5 R

Pb

3.0
<0.1

<0.1

9.4

HI

8.6
1.0
3.0

17

Zn

22
10
17

31

TPHs

<700

<700

<700

ID

Benzene

<1.0

<1.0

<1.0

2000

Toluene

14
4.6
<1.0

ID

Bhytbenzene

<1.0
5.9
<1.0

ID

Xylene

<3.0

48
•<3.0

340'

* Guideline tor protection ot 80* of species in marine water is 8.0uO/L . i
•: p-tylene '\_ ~ '_ ' ~ L _ _ _ J-
'AN2ECC gijldenne - Australian and New Zsaland Guiddines for Fresfi and Marine water Quality, 2001

LEGEND

Landscaped garden areas

FTL test pit

Soil sample points

Groundwater sampling boreholes

Location of old fuel lines

«Pbl

BH1

0 2 5

Scale 1:500

CHECKED DATE

1. Site features in approximate
location only. Not surveyed.

2. Cadastral site boundary information
imported from Quickmap.

3. A hydrocarbon odour and sheen
were observed in in groundwater
seeping into test pits at sample
points FilB, F1114, FH15, F1116 and
Fill 7.

4. Location of historic USTs taken
from the PDF plan (2008) and the
Mobil Demolition Plan (1989).

SEA HORSE INVESTMENTS LTD

102PAKURANGAROAD
PAKURANGA

SITE LOCATION,
SITE FEATURES &

SAMPLING RESULTS PLAN

Fraser
Thomas

• CONSULTING ENGINEERS
. RESOURCE MANAGERS
• ENVIRONMENTAL CONSULTANTS
• SURVEYORS i PLANNERS

152 KOLMAR ROAD, PAPATOETOE
PO BOX 23-273
TEL+64-9-278 7078
FAX: PAPATOETOE +64-9-278 3637

WILLIAMS ROAD, PAIHIA
PO BOX 154
TEL+64-9-402-7838
FAX: PAIHIA +64-9402 7838

The copyright of this design and drawing is vested in Fraser Thomas Ltd,
unless otherwise indicated.

1:500 (A3)

31863/1



J

> CiSG Fraser
j C§ZD Thomas
• mKouuiiiMRrAMTOBO moxzxn imionnmi

MJD WATOfroftw-nuin.FAimnw^s.Tttt

SEA HORSE
INVESTMENTS LTD

SITE INVESTIGATION
REPORT

102PAKURANGAROAD
PAKURANGA

AERIAL
PHOTOGRAPHS

1 959 & 1978

uraiD

Ctt

<».

TB

TB

TB

SF

31863/2

SCALE: NTS • (A4)



J

11980

11987

Fraser
Thomas SEA HORSE

INVESTMENTS LTD

SITE INVESTIGATION
REPORT

102 PAKURANGA ROAD
PAKURANGA

AERIAL
PHOTOGRAPHS

1980 & 1987

DRAWING NUMBER ^

31863/3

SCALE: NTS • (M)



1996

•2001

> CsaSG Fraser
i C3E3 Thomas
• ittKcuuftHMixrAFATCKraB nMHB-in njw-mMn
muuaiOACiMnu nMHiH TO.-OMiinn

FAn rArATOmM«Hnif*7!nuiiiAi»4aMra

CUENT

SEA HORSE
INVESTMENTS LTD

PROJECT

SITE INVESTIGATION
REPORT

102PAKURANGAROAD
PAKURANGA

TTTLE

AERIAL
PHOTOGRAPHS

1 996 & 2001

w™.
moan

OHMM

««»

TB

TB

SF

ISSUE »T6 AUENOUEMT BY DRAWING NUUBEH ^

31863/4



Fraser
Thomas SEA HORSE

INVESTMENTS LTD

SITE INVESTIGATION
REPORT

102PAKURANGAROAD
PAKURANGA

AERIAL
PHOTOGRAPH

2007/8

PATE AMENDMENT DRAWING NUMBER

31863/5

_isa





Appendix A

Certificates of Title



COMPUTER FREEHOLD REGISTER
UNDER LAND TRANSFER ACT 1952

Search Copy
R.W. Muir

Registrar-General
of Land

Identifier NA25D/185
Land Registration District North Auckland
Date Issued 02 November 1973

Prior References
NA3 A/231

Estate Fee Simple
Area 601 square metres more or less
Legal Description Lot 52 Deposited Plan 69912

Proprietors
Sea Horse Investments Limited

Interests
C116116.10 Memorandum of Encumbrance to the Manukau City Council -13.3.1990 at 2.40 pm
Cl 16116.14 CAVEAT BY MOBIL OIL NEW ZEALAND LIMITED - 13.3.1990 AT 2.40 PM
C530159.3 Mortgage to BNZ Finance Limited - 22.10.1993 at 2.27 pm

7>a/uac<;on Id

Client Reference

23553088

31863

Search Copy Dated IS/12/08 4:19 pm. Page 1 of!

Register Only



COMPUTER FREEHOLD REGISTER
UNDER LAND TRANSFER ACT 1952

Search Copy
R.W. Muir

Registrar-General
of Land

Identifier NA25D/184
Land Registration District North Auckland
Date Issued 02 November 1973

Prior References
NA3 A/231

Estate Fee Simple
Area 1363 square metres more or less
Legal Description Lot 51 Deposited Plan 69912

Proprietors
Sea Horse Investments Limited

Interests i
Cl 16116.10 Memorandum of Encumbrance to the Manukau City Council - 13.3.1990 at 2.40 pm
Cl 16116.14 CAVEAT BY MOBIL OIL NEW ZEALAND LIMITED - 13.3.1990 AT 2.40 PM
C530159.3 Mortgage to BNZ Finance Limited - 22.10.1993 at 2.27 pm

Transaction Id 23553088

Client Reference 31863
Search Copy Dated 18/12/08 4:17pm, Page I of I

Register Only
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C0IS <S/tttlfitHtC, dated the eighteenth day of H&lisls • one thousand nine hundred and twenty seven

under the hand and seal of the District Land Registrar of the Land Registration District of AUCKLAND fiSttmsstlb that
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of New Zealand) in the land hereinafter described, as the same is delineated by the plan bereon bordered rrrntm . be the several admeasurements
those j

a little more or less, that is to say : All ttetparcelaof land containing together three hundred and teree acres three roods

thirty four perches and four tenths of a perch more or less belna Lota'l. 2\ ^ , f^ yfX. Xl X S6
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Land and D«di 69

Prior e.T. 3A/231

,\7C. Order No. 050396.1.

j

I CSSTfHCATB OR TITLE UNDER LAND TRANSFER ACT

Si
R E G I S T E R

djitf Csrtificate dated the 2nd 3ayof November | one thousand nine hundred and seventy—
under the seal of the District Land Registrar of tne Land Registration District of North Auckland three f.

QO

WSTNSSSETH that LEON ROBERT IDOINE of Auckland company director and MARY ALICE j

jIDOINE his wife are , ;

xs seised of an estate in fee-simple (subject to such reservations, restrictions, encumbrances, Kens, and interests as are notified by
: memorial underwritten or endorsed hereon) in the land hereinafter described, delineated with bold black lines on the plan hereon,
';be the several admeasurements a little more or less, that is to say: All that parcel of land containing 935 square '

| metres more or less being Lot 53 on Deposited Flan 69912 and being part !
1 Fairburn's Old Land Claim 269A\, j

• Ma.nuka.u City

o
O

CO !:

_ A478867 C
I by Mam

96?048.6 Transfer to L.R. Idoine Limited
at Papatoetoe - 23.1.1981 at

8.209252.1 Transfer to Machron Nominees
Limited at Auckland - 26.8.1983 at
11.25 o'c

^B.209252.2 Mi
Limited -

B.229972.1 Tran̂ Ĥ ol Mortgage B.209252.
to Leon Robert Idoine and Mary Alice
Idoine - jl.10.1983 at 1.41 b'j '

TP&

B.496575.2
Limited at
o'c

Bl 496575. 3 Mortgag|0i Branwall
Nominees Limijja;iVilA1-LJ3S6 at 11.11

CN

Measurements arc Metric

OP c>99»2

lo, I.. & O. 6". 71. 7



B. 499126. 2 -Transfer to Pakuranga/Motels
Limited at Auckland - 22.1.198679*,̂ . 14 o'c

B.499126.3 Mortgage' ,|$rBiaj2<fell and
Grossman Nomin^s^&iiaiJBSy- 22-J
at 11.14

Tx"

A.L

B.741285.6 Mortgage to West
Limited, Westpa"6 Finance
Securities Limited - 1

>
~*=fBt.

B.824199.1 CAVEAT BY MOBIL OIL NEH^x
ZEALAND LIMITED - 9.5.15>9KAt Salsf^A
o'c

C. 116116. 6 Transfer to Kilroy Investments
Limited at PapaXura - 13.3.1990 at 2.40 oc

M «
1 A.L. ft.

C. 116116. 10 Memorandum of Encumbrance to the
Manukau City Council - 13.3.1990 at 2.40 qc

C.116116.11 Mortgage
Finance Limited, West;
Westpac Securities
2.40 oc • ; / .

Discharged '" 7

C. 116116. 12 Mortgage
13.3.1990 at 2:40/oc

Merchant
ance Limited and

at

. L . R .

C. 116116. 14 CAVEAT BY MOBIL OIL HEW ZEALAND
UMITED - 1-3. -3. 1990 at 2.40 oc

C.179289.5 Transfer to Breadeaze Corporation
Limited at Auckland - 24.8.1990 at 2.43 o'c
(with Caveator's consent under Caveatf
.C.116116.14)

C. 179289. 6 Mort
24.8.1990 at 2'
(with Caveator
C. 116116. 14)

Ran .

c.337232.1 CAVEA;
CORPORATION
o'c

C.365623.3 Mortgage to Countrywide Banking
Corporation - 15-4-1992 at 2.12 o'c (with
consent of Caveator under Caveat
C.116116.14)

C.501688.1 Withdrawal of Caveat
C. 116116. 4 as'to Lot 3 Plan 149241̂
27.7.1993 at 2.00 oc

'&.T/.R.
, Pursuant to Section 306(3) Local' _ •
Government Act 1974 Lot 3 Plan 149241 is
vested in the Manukau City council as

; road

C.501688.2
O.N.C..T
27.7.1993

A.
) Cancelled as to Pa£t Lot
) 1 Plan 149241 and new CT
) issued: 88D/782

A.L.

CANCELLED
POPLICATE DESTROYED



Reference:'
Prior C/T.

Transfer No.
N/C. Order No.

456/128

713353

Lend and Deedi 69

R E G I S T E R

CERTIFICATE OF TITLE UNDER LAND TRANSFER ACT

Certificate dated the 12th day of December . one thousa&d nine hundred and Sixty—t

u

hree
tinder the seal of the District Land Registrar of the Land Registration District of North Auckland

WITNESSED! that COST HOMES LIMITED at Papatoetoe

is seised of an estate in fee-simple (subject to such reservations, restrictions, encumbrances, liens, and interests as are notified by
memorial underwritten or endorsed hereoo) in the land hereinafter described, delineated with bold black lines on the plan hereon,
be the several admeasurements a little more or less, that is to say: All 'that parcel of land containing 11 SCreS 23 • 8

perches more or less bein? part Lots 8, 9, and 10 Deposited Plan 14882 and
being part of Fairburns Old Land Claim 269A.

II-O- 23-S
2-3 -218631

II-0-2J -S

METRIC AREA IS.3-.

•"n-i'/f sion Factors:

1 Link = .2012 metres

Assistant Land Registrar*

ement as to fencing contained in
ransfer 211794.

A.72944
New

//
/

£> /? 37727

-The : National -Bank 'of
Produced

A.L.R.

A 390364. Transfer to Leon Robert Idoine
of Auckland,'Company Director and Mary
Alice Idoine his wife. 20.5.19̂  at 9.30
oc

218131 Ax̂ n*.

"̂""-i"*•*«•<>«-.> **~•**> jf̂ e±~*Zs* s*s7̂ •**-+*,*/£.. <r
ft*£Sf— *S^ a ̂fL , *ff &



to .
•Corporations Apt 1554, Lot 63
<vaet«d in the Mayor, Counoill«ra

of, tbA 1

y5-27/1

Pursuant^ to Scatioii 552 (3)
C»rporatloria Act 1954, lot.
veated in the Mayor, Counoillors and

" &a atreet.

Citlzona of the
of H*»J+^



Referenct:
Prior C/T. 456/28

Transfer No. 695265

N/C. Order No.

R E G
Land and Deeds 89

I S T E R '

CERTIFICATE OF TITLE UNDER LAND TRANSFER ACT

_ ,_ Certtfifflte dated the Zjfb day of Bsbruary one thousand nine hundred and
under the seal of the District Land Registrar of the Land Registration District of NORTH AUCKLAND

WITNESSETH that PAKURANQA MOTORS LIMITED at Pakuranga '

i]
¥

cs:

•; »
'•> =•;

is seised of an estate in fee-simple (subject to such reservations, restriction], encumbrances, liens, and interests as are notified by
memorial underwritten or endorsed hereon) in the land hereinafter described, delineated with bold black lines on the plan hereon,
be the several admeasurements a'little more or less, that is to say: AJ1 that parcel of land containing 1 ROOD 1 5»1 PERCHES
more or less being Lot 1 Deposited Plan 51368 and being part Falrburns Old Land
Claim 269A.

$ -=

//

METRIC A«^J
Conversion Factors:
1 Acre = 4046m*
1 Perch ' 25.29m1

1 Link -=-2012 metres

S. D.

Stale: 1 inch =|

Assistant Land'sigistrar

fencing covenants in Transfers.211
i 695265.

*-V*4 •<

.?

A.L.R.

Building Line Restriction contained in
K.1 07206". ' .

Mortgage 535893 to Irene
Produced 27.2.1963 at

Mortgage 53589U
7/agstaff. r

Transfer 70U995 of Mortgage 535894 to
Eric A. Harnieh Limited. Produced 6.8.1963
at ,1.42o'c

A T 13

A.67730 Transfer to Pajcuranga Holdings
Limited. Produced 31.3.1965 at" 11.l2o'c.

OL S
(3&*-~&fa

A • .

A.420633 Transfer to Jolce Holdings
Limited at Auckland - 6.10.1969 at
*\ O ' A (~\ f\ * /%

> ^ • 1 w • W v^ •

_. A. 420634
i'~ Zealand 0

- 6.10.196

A.L.R.

^e Bank of New
ident* Association

A<L.B <

Regbtu cop; [or L. 4 D. 63, 71, 72 .



A1420635
Comp

275785.1 Variation of te
Mortgage A420634 -
10.05 o'c

,'1 A/13 29

C.179289.5 Transfer to Breadeaze Corporation.
Limited at Auckland - 24.8.1990 at 2.43 o'c

C.17928;9.6 Mo
24.8.1990 at 2?

A.I
tank Limited -
rr

C. 337232.1
CORPORAT

ŷi 'COUNTRYWIDE BANKING
4,12.19_91 at 1.31

436743.2 Mortg*

436743.3 Memorandum of priority making
Mortgage 436743.2 a first mortgage and c 365623.3 Mortgage to countrywide Banking
Mortgage A420635 a second mortgage - * y

23.9.1976 at 10.14 o'c -^<?PJU*
for A.L.R.

Corporation - 15.4.1992 at 2.12

).55 oc.
442557.2 Ifc
Zealand - 2^>;

ir A.L.R.
442557.3 MejBcfandum of Priority making
Hortgage^C42557.2 a first mortgage and
Mprtgsfge A420635 a second mortgage -
24"TTl.1976 at

Pursuant to Section 306(3)Local
Government Act 1974 Lot 2 Plan 149241 is
•vested in the Manukau City Council as
road

B.145926.2
(New Zealand'

A.L.R.
iking Group -/

o'c

A.L.

C.501688.2 ) cancelled as to Part Lot
0-N.C.T ) 1 Plan 149241 and new CT
27.'7.1993 )'issued: 88D/782

B.741285.3 Transfer to Kilroy Investments
Limited at Papakura - 16.10.1987 at 9.46 o'c

B.741285.4 Mortgage to
Limited. Westpac Finaric
Securities Limited.-

CANCELLED
DOFLICATE DESTROYED

B.741285.7 Mortgage to Jolce H
- 16.10.1987 at..9:4-6

C.116116.11 Mortg'ag's^tajkt^stfiac Merchant Finance

Limited, Westpac PiAftfc^|JP«tted and Westpac

Securities Limited - 13/3.1990 at 2.40 oc

Discharged • ff.L.R.f
« 30
ank Limited -

13.3.1990 at 2 .40 oc •

zj. if& i r* a o
C.116116.12 MortgageTp3 Af *>J-'- '••

k -
k
fc
ŜN̂ ^

• ' - -A.L:R.
(11 C 116116.10 Memorandum of Encumbrance

to the Manukau City Council - 13.3.1990
at 2.40 o'c |U, t

K. L.R.

\l

r



COMPUTER FREEHOLD REGISTER
UNDER LAND TRANSFER ACT 1952

Search Copy
R.W. Muir

Registrar-General
of Land

Identifier NA88D/782
Land Registration District North Auckland
Date Issued 27 July 1993

Prior References
NA1A/1329 NA25D/186

Estate Fee Simple
Area 2278 square metres more or less
Legal Description Lot 1 Deposited Plan 149241

Proprietors
Sea Horse Investments Limited

Interests
K107206 Building Line Restriction (Affects part formerly CT NA1A/1329)
Cl 16116.10 Encumbrance to The Manukau City Council -13.3.1990 at 2.40 pm
Cl 16116.14 CAVEAT BY MOBIL OIL NEW ZEALAND LIMITED - 13.3.1990 AT 2.50 PM (AFFECTS PART
FORMERLY CT NA25D/186)
C530159.3 Mortgage to BNZ Finance Limited - 22.10.1993 at 2.27 pm

Transaction Id

Client Reference

23553088
31863

Search Copy Dated 18/12/08 4:18 pm. Page 1 of 1

Register Only



Appendix B

Site Walkover Photographs



Site Photos: 20 April 2009 - Site Features and SH01 to SH04

Photo 1. View of site from Pakuranga Road showing forecourt, canopy
and boarded up shot

Photo 2. View along forecourt showing pumps and pipe work removed.

Photo 3. View from the northeast corner of the site.

Photo 4. View from the northwest corner of the site. Unsealed area is the
former location of the Mobil USTs removed in 2008.



Photo 5. View west from the northeast corner of the site. The
unsealed area in the middle of the photo is the former location of the
car wash.

Photo 7. Test pit showing ponded groundwater that seeped hi from
east and west sides of the pit at ~1.5m bgl. A hydrocarbon sheen is
visible on the wall of the test pit immediately hi front of the digger.

Photo 6. Excavator digging the test pit hi location of historic USTs
to the east of the existing forecourt area. Samples locations SH01 to
SH02.

Photo 8. View to the base of the test pit. Fill material is mainly sand
and hardfill, with clay in the base of the pit.



Site Photos: 9 July 2009 - SI to S12

Photo 1: Hole SI (Approx. 0.5m deep)

Photo 2: Hole S2 (Approx. 0.5m deep)

Photo 4: Hole S4 (Approx. 1.2m deep)

Photo 5: Hole S5 (Approx. 0.5m deep)

Photo 6: Hole S6 (Approx. 1m deep)

^,. •-•Vs^^ ' .. H .-.v'v>•"•>
Photo 3: Hole S3 (Approx. 1.2m deep)



Photo 7: Hole S8 (Approx. 1.3m deep)

;-•'"''L' "i-V ?~'̂ >*''tH"*"^

Photo 8: Hole S9 (Approx. 0.7m deep)

Photo 9: Hole S10 (Approx. 0.5m deep)

Photo 10: Hole S12 (Approx. 0.7m deep)



Site Photos: 9 July 2009 - Fill/Pbl to Fill/Pbl2

Photo 11: Hole Fill 1/Pb 1

Photo 14: Hole Fill 4/Fill 4A/Pb 12 (Approx. 2m deep,
hydrocarbon smell/sheen)

Photo 15: Jtole Pb 5 (Approx. 1m deep)

Photo 13: Hole Fill 3/Fill 3A/Pb4 (Approx. 1.7m deep,
hydrocarbon smell/sheen)

Photo 16: Hole Fill 5/Fill 5A/Pb 6 (hydrocarbon
smell/sheen)



Photo 17: Hole Fill 6/Fill 6A/Pb 7 (hydrocarbon
smell/sheen)~

Photo 18: Fill 7 (Approx. 1m deep)

Photo 19: Hole Fill 8

Photo 20: Hole Fill 9/Pb 8 (Approx. 1.2m deep)

Photo 21: Hole Fill 10/Pb 9 (Approx. 1m deep)

Photo 22: Hole Fill ll/Pb 10 (Approx. 1m deep)

Photo 23: Hole Fill 12/Pb 11 (Approx. 1m deep)



Appendix C

Laboratory Results



31863 - Sea Horse Investments Ltd
102 Pakuranga Road, Pakuranga

Sample No.

BH1
BH2
BH3

Depth to
GW(m)

1.7
1.8
1.3

ANZECC Guideline - 80%
protection, freshwater

Units

ug/L
ug/L
ug/L

ng/L

AS

1.3
<1.0
<1.0

140

Cd

<0.05
<0.05
<0.05

0.8

Cr

<0.05
<0.05
<0.5

40

Cu

0.9
<0.5
3.1

2.5 A

Pb

3.0
<0.1
<0.1

9.4

Ni

8.6
1.0
3.0

17

Zn

22
10
17

31

TPHs

<700
<700
<700

ID

Benzene

<1.0
<1.0
<1.0

2000

Toluene

14
4.6
<1.0

ID

Ethylbenzene

<1.0
5.9

<1.0

ID

Xylene

<3.0
48

<3.0

340*

Notes
A Guideline for protection of 80% of species in marine water is 8.0ng/L
* p-Xylene
ANZECC guideline - Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2001

J:\31 series\31863 Seahorse 102 Pakuranga RdVResults



31863 - Sea Horse Investments Ltd
102 Pakuranga Road, Pakuranga

Sample No.

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
Pb1
Pb2
Pb4
Pt>5
Pb6
Pb7
Pb8
Pb9

Pb10
Pb11
Pb12
FMI1
Fill 2
FIII3 -
Fill 4
FIIIS
Fill 6
Fill?
FIII8
Fill 9
Fill 10
FMI11
Fill 12
SH01
SH02

SH01 + SH02
SH03
SH04

OG1 1 & 2
Background*

PARP:ALW PA
Criteria*

Depth '
(m)

0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2
0-0.2

0.5-1 .0
0.5-1.0

_ 0.5--1.0
0.5-1.0
0.5-1 .0
0.5-1.0
0.5-1.0
0.5-1.0
0.5-1.0
0.5-1.0
0.5-1.0

L 0.5-1.0
2.5
2.5
2.5
1.5
1.5
1.0

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgTkg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kq
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

As

<2.0
<2.0
<2.0
3.7
3.8
6.5
2.2

<2.0
<2.0
3.7
3.2

<2.0
-
-
-
-
-
-
-
-
-
-
-

3.8
<2.0
<2.0
4.8
3.4

<2.0
<2.0
4.6

<2.0
<2.0
<2.0
2.3
-
-
-
-

2.8
2.75

30

Cd

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

-
-
-
-
-

-
-
-

.
<0.
<0.
<0.
<0.
<0.
<0.
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

-
-

-
-

<0.1
<0.1

1

Cr

34
32
27
43
45
45
38
35
39
40
47
34
-
-
-
-
-
-
-
-
-
-
-

29
40
46
27
20
42
55
34
40
50
39
43
-
-

-
-

34
28.1

400

Cu

11
11
13
16
16
17
21
16
25
10
24
8.9
-
-
-
-
-
-
-
-
-
-
-

39
50
51
21
18
52
63
33
51
53
43
53
-
-
-
-
-

40
11.5

325

Pb

11
7.6
8

7.6
7.7
10
8.1
9.1
12
6.4
11
4.9
9.3
8.4
9.3
6.9
8.5
8.6
9.2
11
8.8
7.1
16
8.5
2.4

_ 7.1 _
11
8.1
4.5
2.2
19
2.9
3.6
3.5
3.9
-
-

17
-
-
17

12.9

250

Ni

22
23
22
26
34
26
31
30
31
22
38
18

-
-
-
-
-

-
-
-
-

67
190
160
31
19
160
240
75
140
190
140
160
-
-

-
-

110
23.2

105

Zn

50
46
42
64
58
56
74
52
72
48
74
40
-
-
-
-
-
-
-
-
-
-
-

64
50

. 82
61
56
70
65
68
61
65
55
64
-
-
-
-
-

63
55.9

400

PID Reading

0
0

82
0
0
0
0

240
0
0
0
0
-
-
-
-
-
-
-
-
-
-
-
-
-

25
880
426
739

-
-
-
-
-
-
-
-
-
-
-
-
-

-

TPHs
C7-C9

-
<10

-

-
-

23
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.<9.5
39
18
46
-
-
-
-
-
-

<9.8
<9.1

-
16
17

<8.5
-

120

TPHs
C10-C14

-
-

<20
-
-
-
-

26
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<20
240
280
160
-
-
-
-
-
-

32
<20

-
91
43
<20

-

470

TPHsC15
C36

-
-

<30
-
-
-
-

<30
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<30
810
850
160
-
-
-
-
-
-

<30
<30

-
<30
<30
<30

-

NA

Benzene

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<0.062
<0.05
<0.05
<0.05

-
-
-
-
-
-
-
-
-
-
-
-
-

1.1

Toluene

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<0.062
<0.05
<0.05
<0.05

-
-
-
-
-
-
-
-
-
-
-

-

68

Ethylbenzene

-
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<0.062
0.23
0.7

<0.05
-
-
-
-
-
-
-
-
-
-
-
-
-

53

m,p-Xylene

.
-
.

-
-
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

<0.13
<0.1
1.7

<0.1
-
-
-
-
-
-
-
-
-
-
-
-
-

48

o-Xylene

.

.

.

.

.

.

.
-
.

-
-
-
-
-
-
-
-
-
-
-
-
-
-

<0.062
0.097
0.053
<0.05

-
-
-
-
-
-
-
-
-
-
-
-
-

* Highland Park - Background Concentrations of Inorganic Elements in Soils from the Auckland Region, ARC TP153, 2001.
A Residential land use, sand, surface (<1 m), Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand, MfE, 1999.
- Pb3 = SH01 + SH02 (composite)
S1-S12 taken from below hardfill, Pb1-Pb12 taken from below fill, Fill 1 - Fill 12 taken from various depths in fill material, SH01-SH02 taken from below fill.

J:\31 series\31863 Seahorse 102 Pakuranga RdVResults
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HIU Laboratories
BETTER T E S T I N G BETTER RESULTS

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

Tel +64 7 858 2000
Fax +64 7 858 2001
Email mail@hill-labs.co.nz
Web www.hill-labs.co.nz

A N A L Y S I S E P O R T Page 1 of 2

Client:
Contact:

Fraser Thomas Ltd.
Tristan Bellingham
C/- Fraser Thomas Ltd.
P O Box 23 273
Papatoetoe
Auckland 21 55

Amended Report

Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

689704 spv2

21-Apr-2009

03-Jul-2009

31863

Tristan Bellingham

This report replaces an earlier report issued on the 27 Apr 2009 at 1 :36 pm
As requested by the client, Total Recoverable Lead has now been analysed
on sample 689704.5 (SH01 + SH02 (Composite)).

Sample Type: Soil

Sample Name:

Lab Number:

SH01
20-Apr-2009

10:00 am
689704.1

SH02'
20-Apr-2009

1 0:00 am
"68970412

SH03
20-Apr-2009

10:00 am
689704.3

SH04
20-Apr-2009

10:00 am
689704.4

SH01 + SH02
(Composite)

689704.5

Individual Tests

Dry Matter g/1 OOg as rcvd

Total Recoverable Lead mg/kg dry wt

73 74 81 82

17

Total Petroleum Hydrocarbons in Soil

C7 - C9

C10-C14

mg/kg dry wt

mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

<9.8

~32

<30

<^0

<20

~<3(F

<eo

16
91

<30

130

17

43

<30

73

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

S U M M A R Y O F M E T H O D S
"me following table(s) gives a brief description of the methods used to conduct the analyses for this jot). The detection limits given below are those attainable In a relatively clean matrix.
Detection limits may be higher for individual samples should Insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Sample Type: Soil

Test

Environmental Solids Sample
Preparation

Total Petroleum Hydrocarbons in Soil

Dry Matter (Env)

Total Recoverable digestion

Composite Environmental Solid
Samples*

Total Recoverable Lead

Method Description
Air dried at 35°C and sieved, <2mm fraction.

Sonication extraction, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry ,Guidelines
Dried at 103°C (removes 3-5% more water than air dry) for 18hr,
gravimetry.

Nitric / hydrochloric acid digestion. US EPA 200.2.

Individual sample fractions mixed together to form a composite
fraction.

Dried sample, sieved as specified (if required).
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Default Detection Limit
-

-

0.10 g/1 OOg as rcvd

-

6.40 mg/kg dry wt

Samples

5

1-4

1-4

5

1-2

5

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the International
Laboratory Accreditation Cooperation (ILAC). Through the ILXc Mutual Recognition Arrangement (ILAC-MRA) this accreditation is
internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which

laboratory are not accredited.



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. j

This report must not be reproduced, except in full, without the written consent of the signatory.

Karen Nichol BSc
Client Services Manager - Environmental Division

Lab No: 689704 v 2 Hill Laboratories Page 2 of 2



Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample: 689704.3

Sample: 689704.4

C7 CIO C15 C20 C25 C30 C34 C44



Hill Laboratories
BETTER T E S T I N G BETTER RESULTS

A N A L Y S I S R E P O R T

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

Tel +64 7 858 2000
Fax +6478582001
Email mail@hill-labs.co.nz
Web www.hill-labs.co.nz

Page 1 of 4

Client:
Contact:

Fraser Thomas Ltd.
Tristan Bellingham
C/- Fraser Thomas Ltd.
P O Box 23 273
Papatoetoe
Auckland 21 55

Lab No:
' Date Registered:

Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

707986 SPv2
10-Jul-2009
22-JUI-2009
36818

Tristan Bellingham

Sample Type: Soil

Sample Name:
Lab Number:

Individual Tests

Dry Matter g/100g as rcvd

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

Total Petroleum Hydrocarbons in Soil

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:
Lab Number:

Individual Tests

Dry Matter g/1 OOg as rcvd

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

Total Petroleum Hydrocarbons in Soil

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:
Lab Number:

Individual Tests

Total Recoverable Lead mg/kg dry wt

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

S1 09-Jul-2009

707986.4

-

<2.0

<0.10

34

11

11

22

50

-

-

-

-

S6 09-Jul-2009

707986.9

-

6.5

< 0.10

45

17

10

26

56

_

.

S11 09-Jul-2009

707986.14

-

! S2 09-Jul-2009 |
I : i

; 707986.5 I

| - j

: <2.o ;
| <6.io |
1 32 ; i

! li i

! ™ : j
| 23 !

| 46

i i

I - ^ 1

; - ' |

; S7 09-Jul-2009 j

707986.10 ,

i - : i
: 2.2 [ |

< 6.10 '
i ss : ,

21

I 8-1 i |
; 31

74

- i |
i

i - ; i
! S1209-Jul-2009 !

707986.15

i ;

S3 09-Jul-2009 !

707986.6 |

70 I

<2.0

<0.10

27
13 :

8.0 !

22 |

42 i

<10 !

<20 l

<30 I

<60 i

S8 09-Jul-2009 j

707986.11 :

69 !

<2.0 |

< 0.1 0

35 i

16

9.1 i

30

52 ,

23

26 '

<30

<60 ;

Pb1 09-Jul-2009 i

707986.16

9.3 |

S4 09-Jul-2009

707986.7

-

3.7

<0.10

43

16

7.6

26

64

-

-

-

-

S9 09-Jul-2009

707986.12

-

<2.0

< 6.10
39

25

12

31

72

_

"

Pb2 09-Jul-2009

707986.17

8.4

S5 09-Jul-2009

707986.8

-

3.8

<0.10

45

16

7.7

34

58

-

-

-

-

S1009-Jul-2009

707986.13

-

3.7

<0.10

40

10

6.4

22

; 48

~

.

Pb4 09-Jul-2009

707986.18

9.3

This Laboratory is accredited by International Accreditation 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
internationally recognised.

,-/^\-s,» m^^ZS; The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
'"•./,,i,.\.»* «laboratory are not accredited.



Sample Type: Soil ;

Sample Name:

Lab Number:
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

Sample Name:

Lab Number:
Individual Tests

Total Recoverable Lead mg/kg dry wt

Sample Name:

Lab Number:
Individual Tests

Total Recoverable Lead mg/kg dry wt

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

Sample Name:

Lab Number:
Individual Tests

Dry Matter g/1 OOg as rcvd

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wl

Total Recoverable Zinc mg/kg dry wt

BTEX in Soil by Headspace GC-MS

Benzene mg/kg dry wt

Toluene mg/kg dry wt

Ethylbenzene mg/kg dry wt

m&p-Xylene mg/kg dry wt

o-Xylene mg/kg dry wt

Total Petroleum Hydrocarbons in Soil

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

Sample Name:

Lab Number:
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

S1 1 09-Jul-2009

707986.14

3.2

<0.10

47

24

11

38

74

Pb5 09-Jul-2009

707986.19

6.9

Pb1009-Jul-2009

707986.24

8.8

'

-

-

Fill 3 09-Jul-2009

707986.29

-

<2.0

<0.10

46

51

7.1

160

82

"

m

-

_

:
Fill 4 09-Jul-2009

707986.34

4.8

<0.10

27

S1209-Jul-2009 i

707986.15

i
< 2.0 ;
<o.io f :

34 :
8.9

4.9 '

18

40 i |

Pb6 09-Jul-2009

707986.20 ,

8.5

Pb11 09-Julr2009

707986.25

7.1

I

I
I

!

i

!

Fill 3A
09-Jul-2009 |
707986.30

71

-

j

:
:

_

< 0.062

<0062

< 0.062

<b.13

< 0.062

<9.5

<20

<30

<60

Fill 5 09-Ju(-2009

707986.35

3.4

<0.10

20

Pb1 09-Jul-2009 :

707986.16

!

-

1

.

',

Pb7 09-Jul-2009 !

707986.21

8.6 |

Pb1209-Jul-2009i

707986.26 j

16 I

i

- -
1

i

-

Fill 4A 1
09-JUI-2009 i
707986.31 j

80

i

i

I

!

_

< 0.050

< 6.050

0.23 !

<0."lO
0.097

39 !

240

810

1,100 ;

Fill 6 09-Jul-2009 '

707986.36

<2.0

<0.10

42

Pb2 09-Jul-2009 !

707986.17

-

-

m

"

,

Pb8 09-Jul-2009 i

707986.22

9.2 ;

Fill 1 09-Jul-2009 I

707986.27 •

-

3.8

<0.10

29

39

8.5 ;

67 |

64 |

Fill 5A !
09-Jul-2009 :

707986.32

80

i

• -

-

*

< 0.050

< 0.050

0.70 !

1.7 !

0.053

18 '

28~0

850

1,200

Fill 7 09-JUI-2009 i

707986.37

<2.0

<0.10

55

Pb4 09-Jul-2009

707986.18

-

-

m

~

-

Pb9 09-Jul-2009

707986.23

11

Fill 2 09-Jul-2009

707986.28

-

<2.0

< o.io
40

50

2.4

i¥6

50

Fill 6A
09-Jul-2009
707986.33

89

~

-

-

_

< 0.050

<d.050

< 0.050

<b.io
< 0.050

46

160

160

370

Fill 8 09-Jul-2009

707986.38

4.6

<0.10

34 '

Lab No: 707986 v 2 Hill Laboratories Page 2 of 4



Sample Type: Soil I

Sample Name:

Lab Number:
Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

Sample Name:

Lab Number:
Individual Tests

Dry Matter g/1 OOg as rcvd

Heavy metal screen level As,Cd,Cr,Cu,Ni,Pb,Zn

Total Recoverable Arsenic mg/kg dry wt

Total Recoverable Cadmium mg/kg dry wt

Total Recoverable Chromium mg/kg dry wt

Total Recoverable Copper mg/kg dry wt

Total Recoverable Lead mg/kg dry wt

Total Recoverable Nickel mg/kg dry wt

Total Recoverable Zinc mg/kg dry wt

Total Petroleum Hydrocarbons in Soil

C7 - C9 mg/kg dry wt

C10-C14 mg/kg dry wt

C15-C36 mg/kg dry wt

Total hydrocarbons (C7 - C36) mg/kg dry wt

••IFill 4 09-Jul-2009

707986.34

21

11

31

61

Fill 9 09-Jul-2009

707986.39

-

<2.0

<0.10

40

51

2.9

140

61

-

_

-

•••! Fill 5 09-Jul-2009

707986.35

I

! 18 '

8^1

19

56 ,

! Fill 10
09-Jul-2009

707986.40

[

'

! < 2.0

i <0.10i

! 50

53

j 3JB

! 190 ,

! 65 i

|

.

| - '

•••Fill 6 09-Jul-2009 .

707986.36

52 :

4.5

160

70

FilM109-Jul-2009

707986.41

' - |

<2.0

<0.10

39

43

3.5 ;

140

55 i

!

!

I
I

i

^^^BFill 7 09-Jul-2009

707986.37

63

2.2

240

65

Fill 12
09-Jul-2009

707986.42

-

2.3

<0.10

43

53

3.9

160

64

-

~

-

^^^H' Fill 8 09-Jul-2009

707986.38

33

19

75

! 68

OG1-OG2
Composite
09-Jul-2009

, 707986.45

! 81

I 2.8

<0.10

| 34

; 40

17

; 11°

i 63

i <8.5
; '<20
I <30

<60

Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms

S U M M A R Y O F M E T H O D S
The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable In a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Sample Type: Soil
Test

Environmental Solids Sample
Preparation

Heavy metal screen level
As,Cd,Cr,Cu,Ni,Pb,Zn

BTEX in Soil by Headspace GC-MS

Total Petroleum Hydrocarbons in Soil

Dry Matter (Env)

Total Recoverable digestion

Composite Environmental Solid
Samples*

Total Recoverable Lead

^^^^ •̂̂ ^ •̂•HMethod Description

Air dried at 35°C and sieved, <2mm fraction.

Dried sample, <2mm fraction. Nitric/Hydrochloric acid digestion,
ICP-MS, screen level.

i
Solvent extraction, Headspace GC-MS analysis
US EPA 8260B

Sonication extraction, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines

Dried at 1 03°C (removes 3-5% more water than air dry) for 1 8hr,
gravimetry.

Nitric /hydrochloric acid digestion. US EPA 200.2.

Individual sample fractions mixed together to form a composite
fraction.

Dried sample, sieved as specified (if required).
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

^^^^^^gDefault Detection Limit

-

"

0.10 g/100g as rcvd

0.40 mg/kg dry wt

|̂ _

Samples

4-29,
34-42, 45

4-15,
27-29,
34-42, 45
30-33

6,11,
30-33, 45

6,11,
30-33, 45
4-29,
34-42, 45
43-44

16-26

Lab No: 707986 v 2 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.

Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental Division

Lab No: 707986 v 2 Hill Laboratories Page 4 of 4



Appendix No.1 - Total Petroleum Hydrocarbon Chromatograms - Page 1 of 1

Sample: 707986.31

Sample: 707986.32

Sample: 707986.33

C7 CIO CIS C20 ! C25 C30 C34 C44



Hill Laboratories
B E T T E R T E S T I N G B E T T E R R E S U L T S Hamilton 3240, New Zealand

R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205

A N A L Y S I S R E P O R T

Tel +64 7 858 2000
Fax +64 7 858 2001
Email mail@hill-labs.co.nz
Web www.hill-labs.co.nz

Page 1 of 2

Client:
Contact:

Fraser Thomas Ltd.
Tristan Bellingham
C/- Fraser Thomas Ltd.
P O Box 23 273
Papatoetoe
Auckland 21 55

i Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

711131 SPv3
24-JUI-2009
05-Aug-2009

Tristan Bellingham

Sample Type: Aqueous

Sample Name: BH1 23-Jul-2009 I
10:45 am \

Lab Number: 711131.1 j

Heavy metals, dissolve), trace As,Cd,Cr,Cu

Dissolved Arsenic

Dissolved Cadmium

Dissolved Chromium

Dissolved Copper

Dissolved Lead

Dissolved Nickel

Dissolved Zinc

Ni.Pb.Zn

g/m3 0.0013 :

g/m3 < 0.000050

g/m3 < 0.00050

g/m3 0.00088 !

g/m3 0.0030

g/m3 0.0086

g/m3 0.022 ,

BH2 23-Jul-2009 | BH3 23-Jul-2009 !
11:00 am ' 11:10 am '
711131.2 j 711131.3 j

< 0.0010 ; < 0.0010 !

< 0.000050 ; < 6.000050 - -

< 0.00050 . < 0.00050 - -

< 0.00050 0.0031 - -

< 0.00010 | < 0.00010 - !

0.0010 j 0.0030 - i

0.010 j 0.017 i - -

BTEX in Water by Headspace GC-MS

Benzene

Toluene

Ethyl benzene

m&p-Xylene

o-Xylene

g/m3 < 0.0010 I

g7m3 0.014 :

g/m3 < 0.0010

g/m3 < 0.0020 ;

g/m3 < 0.0010 •

< 0.0010 i < 0.0010 I - : -

6.6o46 | < 0.6616 ; - j -
0.0059: | < 0.0010 - j

0.034 < 0.0020 i - ! -

0.014 ; < 0.0010 I - , -

Total Petroleum Hydrocarbons in Water j

C7-C9

C10-C14

C15-C36

Total hydrocarbons (C7 - C36)

g/m3 <0.10 '

g/m3 < 0.20

g7m3 < 6.40 !

g/m3 < 0.70

<0.10 i <0.10 i

<0.20 ; <0.20 j - ;

< 6.40 ! < 6.40 | - |

< 0.70 : < 0.70 j - j -

S U M M A R Y O F M E T H O D S
The following table(s) gives a brief description of the methods used to conduct the analyses for this job.{ The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Sample Type: Aqueous

Test

Heavy metals, dissolve), trace
As,Cd,Cr,Cu,Ni,Pb,Zn

BTEX in Water by Headspace GC-MS

Total Petroleum Hydrocarbons in Water

Filtration for dissolved metals analysis

•••̂ ••̂ •̂ •iMethod Description t

0.45pm filtration, ICP-MS, trace level

Headspace GC-MS analysis, US EPA 8260B

Solvent extraction, GC-FID analysis ',
US EPA 8015B/MfE Petroleum Industry Guidelines

Sample filtration through 0.45um membrane filter and
preservation with nitric acid. APHA 3030 B 21s1 ed. 2005.

^ l̂̂ ^ ĵDefault Detection Limit

-

•

__

Samples

1-3

1-3

1-3

1-3

This Laboratory is accredited by Internationa! Accreditation 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
internationally recognised. ;
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which

laboratory gre no, accredited.



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: 711131 v 3 Hill Laboratories Page 2 of 2
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Appendix E: QA/QC

Item Description
Field Quality Assurance
Sampling Team Details
Intended duplicate/blank
frequency
Sample Records

Chain of Custody

Other

Tristan Bellingham, Environmental Engineer, FTL
None - due to small scale and nature of investigation.

• FTL chain of custody forms.
• Sample locations shown in drawing 3 1 863/1 .
• Site observations and weather conditions stated in main

report.
• FTL/Hill Laboratories standard forms.
• Dispatch courier: NZ Courier
• Cleaning of sampling equipment described in main report.

Laboratory QA/QC
Chain of custody
Analytical methods and
detection limits

• See attached forms.
• See Appendix D (Hill Laboratories letterhead), following

results.
lab

QA/QC Data evaluation
General Not done, due to the small scale of this investigation.
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HAND AUGER BOREHOLE LOG SHEET 1 OF 1 BOREHOLE NO. BH 1
PROJECT SEA HORSE INVESTMENTS LTD

102 PAKURANGA ROAD

PAKURANGA
PROJECT NO. 612H

I 
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4.Z)

-

— 5.0

-

c c

f\ *\

DESCRIPTION OF STRATA

[TOPSOIL]

SILT, clayey, whitish grey, mottled brown, moist

to wet, moderately plastic, very stiff.
[ALLUVIAL SEDIMENTS]

SILT, clayey, lightish grey, moist, non-plastic,

very stiff.

band of sand

band of sand

BOB @ 3.0m

CO-ORDINATES E N
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Date Drilled 20.07.09 Logged by J. McLaren Checked
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REMARKS:

1. Hand auger borehole to a depth of approximately 3.0m below existing ground surface. 1 xriSs^ 1 T^t-QCg-r
2. Standpipe piezometer (32mm uPVQinstaUed on 20.07.09. Slotted pipe installed between rvHhzH rri

depths of approximately 1.0m and 2.5 m below the existing ground surface. Armulus around |^j \^ \ ThOITl&S
slotted pipe backfilled with pea gravel. Bentonite plug installed to approximately 1:0 m below ^ CONSULTING ENGINEERS
existing ground surface. . RESOURCE MANAGERS

3. Groundwater not encountered during augering but at 1.7m below existing ground surface after 24hrs. • ENVIRONMENTAL CONSULTANTS
• SURVEYORS & PLANNERS
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DESCRIPTION OF STRATA

V[TARMAC] _y
^Hardfill [GAP40] /

GRAVEL, sandy, with some cobbles, poorly
graded, subrounded to angular, dark brown/black,
basalt [FILL]

SILT, clayey, whitish grey, intermixed dark
blueish grey, mottled dark brown, moist to wet,
slightly plastic, very stiff, Frequent organic
inclusions (peat).
[ALLUVIAL SEDIMENTS]

SILT, some clay, minor sand, light brownish
grey, locally mottled yellow and black, moist,
non plastic, very stiff.

CLAY, dark grey, intermixed black, moist to wet,
highly plastic, very stiff.

SILT, minor clay, trace sand, dark grey, mottled
light grey and black, moist, slightly to moderatel)
plastic, very stiff.
CLAY, silty, dark greyish brown, mottled black,
moist, slight to moderately plastic.very stiff,
frequent organic inclusions of peat

CLAY, some silt, blueish grey, mottled dark
brown, moist to wet, moderately plastic, very
stiff, frequent organic inclusions (peat).

continue on sheet 2.
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REMARKS: I
1. Drilling method: open barrel to a depth of approximately 10.0m below existing ground surface. . ,, . -.-,
2. Standpipe piezometer (50mm uPVC) installed on 30.06.09. Slotted pipe installed between L/QCjJ ^ YSiSQY

depths of approximately 07.00m and 10.0m below the existing ground surface. Annulus around r\VJ|y/"| 'TTU/VryiQn
slotted pipe backfilled with pea gravel. Bentonite seals installed between approximately 1 ir 1 1 IlUlIlclo
4.5 m and 6.5 m below existing ground surface. Bentonite plug installed between 0.5 m . CONSULTING ENGINEERS
and approximately 1.5m below existing ground surface. • RESOURCE MANAGERS

3. Groundwater not encountered due to drilling disturbance on 30.06.09. Groundwater at 1.8m below '. IUK^ORS^ PLANNERS™73

existing ground surface on 20.07.09.. !
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DESCRIPTION OF STRATA

continue from sheet 1.
CLAY, some silt, blueish grey, mottled dark
brown, moist to wet, moderately plastic, very
stiff, frequent organic inclusions (peat)

CLAY, minor to some silt, blueish grey, mottled
dark grey, moist, highly plastic, very stiff.

band of peat, dark brown, fibrous.

BOB @ 10.0 m TARGET DEPTH
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|̂ ][§G Fraser
C5H Thomas
. CONSULTING ENGINEERS
« RESOURCE MANAGERS

; • ENVIRONMENTAL CONSULTANTS
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DESCRIPTION OF STRATA

[TOPSOIL]

SILT, clayey, light brownish grey, intermixed
grey, mottled light yellow & dark brown, moist
to wet, slightly to moderately plastic, stiff.
[ALLUVIAL SEDIMENTS]

SILT, clayey, brownish grey, mottled brownish
orange, moist to wet, moderately plastic, very
stiff.

SILT, minor to some clay, minor sand, brownish
light grey, mottled yellowish brown, moist,
slightly plastic, very stiff.

SILT, clayey, dark brown, intermixed brown,
mottled orange, moist, non plastic, very stiff,
occasional organic inclusions (peat).

CLAY, silty, minor sand, brownish grey,
intermixed dark brown, mottled black, moist,
slight to moderately plastic, very stiff, frequent
organic inclusions of peat
CLAY, minor to some silt, blueish grey, moist,
moderately to highly plastic, very stiff.
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REMARKS:
1. Drilling method: hand auger to a depth of approximately S.Om below existing ground surface. . ,, . -.-,
2. Standpipe piezometer (32mm uPVC) installed on 20.07.09. Slotted pipe installed between L/QBu -T T3.SCr

depths of approximately 1.0m and 4.5m below the existing ground surface. Annulus around P^E^l Ttirvmac
slotted pipe backfilled with pea gravel. Bentonite plug installed to approximately 1.0m below 1 ir 1 lllOIIld.S
existing ground surface. • CONSULTING ENGINEERS

3. Groundwater not encountered during augering but present at 1.3m below ground level after 24hrs. • RESOURCE MANAGERS

1 • SURVEYORS & PLANNERS



 

07 December 2012 

Renata Smit 
Auckland Transport 
31-33 Manukau Station Road 
Manukau 

Our ref:  51/28564/16//AMETI PSI 
 
 

Dear Renata, 

Phase 1 Preliminary Site Investigation for the Pakuranga Scheme Assessment of the 
Auckland Manukau Eastern Transport Initiative (AMETI) Alignment 

1 Introduction 
GHD Limited (GHD) was engaged by Auckland Transport to undertake a Phase 1 Preliminary Site 
Investigation (PSI) for the proposed Package 4 Scheme Assessment which is part of the Auckland 
Manukau Eastern Transport Initiative (AMETI) Project which runs between Pakuranga and Botany, 
Auckland. The following route comprises the Package 4 Scheme Assessment which is the subject of this 
assessment; 

Segment 1 – Pakuranga Road between the eastern abutment of the Panmure Bridge and Ti 
Rakau Drive. 

Segment 2 – Pakuranga Town Centre and its immediately surrounding corridors i.e. Pakuranga 
Road, between Ti Rakau Drive (including the Pakuranga Road intersection) and St Kentigerns 
signalised entrance; Ti Rakau Drive, between Pakuranga Road and Reeves Road (including the 
Reeves Road intersection); and Reeves Road, between William Roberts Road and Ti Rakau 
Drive. 

Segment 3 – Ti Rakau Drive between Reeves Road and Gossamer Drive. 

Segment 4 – Ti Rakau Drive between Gossamer Drive and Greenmount Drive. 

Segment 5 – Ti Rakau Drive between Greenmount Drive and Botany Road. 

It is understood that this Preliminary Site Investigation will support resource consent applications for the 
project, and feed into design considerations where necessary.  

2 NES Requirements 
The intention of this assessment is to support Auckland Transport in meeting the requirements of the 
National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human 
Health (NES) which took effect on January 1st 2012. As such, some land uses are classified as a HAIL 
activity (Hazardous Activities and Industries List) and there is potential that these land uses have 
occurred or are occurring along the alignment and will need to be investigated before construction 
begins. Disturbance of soil (at a scale above a prescribed threshold volume) at a HAIL site is a controlled 
activity, and as such requires consent. The NES covers a range of land use activities.  

The NES also requires investigation of soil contaminants to assess potential risks to human health, and 
this requirement is triggered if the land is to be subdivided, developed or disturbed.  
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The intention of the Soil NES is to enable safe use of contaminated land to ensure that contaminated 
land is appropriately assessed prior to development, and if necessary, the land is made safe for human 
activity. The NES does not include criteria for environmental risk assessment. However, environmental 
risks should be considered in accordance with New Zealand guidelines.  

The NES addresses land that is located adjacent to a HAIL site that may be impacted by contaminants 
from the HAIL site (HAIL category H).  

It is understood that this PSI will support the Auckland Transport resource consent applications for the 
project and help meet their obligations under the NES for any HAIL sites that may be encountered along 
the Pakuranga Scheme Assessment of the AMETI alignment.  

3 Hazardous Activities and Industries List 
The HAIL is incorporated by reference into the NES. Under the NES, land is considered to be 
contaminated or potentially contaminated if an activity or industry on the HAIL ‘is being undertaken, has 
been undertaken or is more likely than not to have been undertaken’1. If current, and/or historic land 
uses are included on the HAIL and are identified on the land under investigation then the NES is 
triggered.  Proposed activities also trigger the NES and include removal of underground fuel storage 
systems and associated soil, soil sampling, soil disturbance, subdivision of land and changing land use. 

4 Objectives 
The objective of this report was to: 

 assess the likelihood2 of the presence of soil and/or groundwater contamination resulting from 
historic and/or current land use3 along the route and/or adjacent to the route. 

5 Scope of work 
This assessment was undertaken in accordance with the Ministry for Environment Contaminated Land 
Management Guidelines: Reporting on Contaminated Sites in New Zealand (No. 1) 2011. This guideline 
is referenced in the National Environmental Standards (NES) for Assessing and Managing Contaminants 
in Soil to Protect Human Health. 

A review of information available from the following sources was completed as part of this assessment: 

 draft alignment plans as at October 2012 developed by GHD/Aurecon 

 a review of publicly available historical aerial photos from 1940 to 2010 

 a review of site photos 

 Auckland Council contaminated sites and borehole register search 

 review of readily available site investigation reports resulting from the site register search 

                                                        
1 Ministry for the Environment. (2011). Draft user’s guide: National Environmental Standard for Assessing and Managing 

Contaminants in Soil to Protect Human Health. Wellington, New Zealand: Ministry for the Environment. 
2 Defined in the NES as: Likely is greater than 50% chance, and unlikely is less than 50% chance of contaminants being present. 
3 Land that may be impacted by the migration of contaminants from adjacent sites is addressed in the NES (refer category H in the 

Hazardous Activities & Industries; HAIL List). 



 

3 51/28564/16/AMETI PSI Report  

 an alignment walkover inspection conducted on the 26th September 2012 

 review of readily available geology and hydrogeology information 

 review of surrounding land uses to assess potential off site environmental impacts to the 
property or properties of interest 

 identification of potential contaminants of concern 

 publically available information on the environmental fate of contaminants 

 identification of sensitive human and/or environmental receptors. 

6 Project Description 
The AMETI project aims to develop an integrated multi-modal transport system that supports population 
and economic growth in East Auckland around the areas of Glen Innes, Howick and Botany.  

The project aims to provide more and improved transport choices to significantly enhance the safety, 
quality and attractiveness of passenger transport, walking and cycling while recognising that not all 
transport demand can be accommodated by these modes alone. The project includes providing Rapid 
Transport Network infrastructure or the ability to further develop this site at a future date. This will enable 
frequent and reliable bus services to improve access between the Eastern suburbs of Howick, 
Pakuranga and Botany and the Auckland City area, particularly the Auckland CBD.  

GHD, in partnership with Aurecon, was commissioned by the then Manukau City Council (MCC) in 
February 2010 to undertake Package 04 (Pakuranga Scheme Assessment) of the AMETI project, which 
involves the preparation of a Scoping Report followed by a Scheme Assessment Report (SAR) for 
improvement works on Pakuranga Road, Ti Rakau Drive and Reeves Road including incorporation of the 
Rapid Transit Network (RTN)4. 

The packages of work included in the AMETI programme are illustrated in Figure 1. The geographic 
extent of the current PSI is illustrated as Package 04; the Pakuranga Scheme Assessment.  

 

 

 

 

 

 

 

 

 

 

                                                        
4 Auckland Transport website http://www.aucklandtransport.govt.nz/improving-transport/ameti/phase-2-panmure-to-

pakuranga/Pages/default.aspx 
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Figure 1: Package 04 Pakuranga Scheme Assessment shows the extent of the assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.1 Alignment Setting 

In general, from Panmure Bridge and Waipuna Bridge on the western end of the alignment to Ti Rakau 
Bridge the land use is predominantly residential. From Ti Rakau Bridge to Botany Town Centre the land 
use is mixed commercial/industrial. The area was formerly utilised as pastoral grazing land and urban 
development occurred from the mid-1950s. Appendix 2 shows the alignment in more detail.  

7 Site Description 
The following site description is based on readily available information on geology and hydrogeology, a 
review of aerial photos and the results of a contaminated site search via Auckland Council’s Natural 
Resources and Specialist Input Unit. 

7.1 Geology 
Along the length of the project there are a number of geological units present5, the most prominent being 
rhyolitic pumiceous deposits of the Tauranga Group.  This unit consist of light grey to orange-brown 
undifferentiated pumiceous mud, sand and gravel with black muddy peat and lignite. Near the Tamaki 
River is a lithic tuff deposit which consists of thin graded beds of grey mud-sand sized lithic fragments of 
comminuted country rock. The lithic fragments include basalt and basanite fragments, mudstone, 
sandstone, alluvium and micaceous sand. To the north of Ti Rikau Drive (near Udys Road) the near 

                                                        
5 Kermode, L.O. 1992: Geology of the Auckland Urban Area, Scale 1:50 000. Institute of Geological & Nuclear Sciences Geological 

Map 2. 1 sheet + 63p. Institute of Geological & Nuclear Sciences Ltd, Lower Hutt, New Zealand. 
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surface unit is Flysch of the East Coast Bays Formation which consists of well bedded, variably graded, 
grey to greenish grey muddy sandstone.  

The large complex between Ti Rakau Drive and Pakuranga Road consists of engineered construction fill. 
The construction fill likely consists of re-compacted clay to gravel sized material and may include 
construction and demolition wastes. The industrial zone between Trugood Drive and Burswood Drive is a 
mottled patchwork of construction fill and basalt and basanite lavas derived from the Auckland Volcanic 
Field.  The lavas are grey to dark grey, dense fine grained basalt or basanite. To the west of the 
intersection between Botany Road and Ti Rakau Drive, near Bard Place Reserve, there is a rhyolitic 
pumice deposit which consists of light grey massive to finely laminated pumice deposit. The fragments in 
this unit are mud to sand sized and include non-welded ignimbrite, tephra (ash fall volcanic deposits), 
and alluvial pumice deposits. 

7.2 Hydrogeology 

Given the proximity to coastal areas, regional groundwater flow is anticipated to be in a generally North, 
North East and North West direction towards the inner Waitemata Harbour. Localised groundwater flows 
will also be expected towards the Tamaki Basin, Tamaki River and the Pakuranga Creek. Shallow 
unconfined groundwater will tend to be influenced by local topography and proximate surface water 
bodies. 

7.3 Review of aerial photos 

Historical aerial photos were obtained from the Auckland Council GIS Viewer6. The aerial photo dates 
available and selected for the purposes of this assessment included: 

 1940, 1959, 1996, 2006, 2008 and 2010 

These photos were selected to identify previous and current land uses that may indicate potential 
contamination of the area within which the road works will take place.  The following tables provide a 
summary of observations from the historical aerial photos. 

Because of the significant extent of the proposed alignment, a limited set of photographs has been 
summarised here initially as a general overview, with subsequent focus on specific sites.  

 

 

 

 

 

 

 

 

                                                        
6 http://maps.aucklandcouncil.govt.nz/AucklandCouncilViewer/ 
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7.3.1 Alignment overview 
 

Date Observations 

 

1940 

There is limited aerial photography available for this date. The photograph available depicts 
the land use in Pakuranga to be predominantly farmland dedicated to what appears to be 
pastoral farming. The road bridge crosses the Tamaki Estuary at Kerswill Road. The Waipuna 
and the Panmure bridges are yet to be constructed. The blacked out area on the image 
indicates that aerial photography is not available for this area. Historically, land use in the 
Pakuranga area consisted of horticultural market gardening activities and as such it is 
considered likely that trace concentrations of pesticides such as DDT remain in the topsoil 
and therefore residual risk remains with regard soil disturbance in the area regarding these 
contaminants. 
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Date Observations 

 

1959 

The aerial image shows that land use has intensified with residential developments in the 
Pakuranga area as well as along the Tamaki river closest to the bridge. The land use is still 
predominantly what appears to be pastoral farming. A racing track is located south of what is 
present day Pakuranga Town Centre. Panmure Bridge has now been constructed over the 
Tamaki Estuary. The blacked out area on the image indicates that aerial photography is not 
available for this area. 
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Date Observations 

 

1996 

By 1996 farmland has given way to mainly mixed urban residential in the Pakuranga Area 
and to the early stages of Botany Industrial area and town centre. The area was not fully 
developed yet as evidenced by extensive land development in the Botany area although 
the industrial area appears well developed at this stage. An orchard appears to be located 
on what is modern day Greenmount Park. Greenmount landfill is also active as well. Close 
to Panmure bridge a greenhouse is in operation. Pakuranga substation occupies land off Ti 
Rakau Drive. The Bridge at Kerswill Road has now been removed and the Waipuna Bridge 
has been constructed south of Panmure Bridge.  
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Date Observations 

 

2006 

The large area of exposed soil related to land development activities apparent in the 
Botany area in 1996 is now occupied by high density residential and industrial 
developments. Land use has intensified and there is less green open space apparent. 
Greenmount parks land use has changed since 1996 from apparent orchard to parkland.  
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Date Observations 

 

2010 

Urban development continues but there are no major changes apparent compared to 2006 
and land use overall remains relatively static. 
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7.3.2 Site specific overview 
 

Date Observations 

 

2008 

Glasshouses can be seen on the aerial photo at 24 Pakuranga Road (oval) and a potential 
small scale orchard in 39 Pakuranga Road (circle) which may present pesticide 
contamination issues, although both sites are separate from the alignment and therefore 
not considered likely to affect the project.  
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Date Observations 

 

2008 

 

3 Kentigern Close is the site of a former Mobil branded service station (large circle). This 
site is currently vacant. A contaminated site investigation was undertaken in 2008 and the 
report was issued to the former Auckland Regional Council. A copy of the report was 
requested from Mobil but is yet to be received at the time of writing. A copy was also 
requested from Auckland Council under the Local Government Official Information and 
Meetings Act 1987 but the report was not available to read.  Directly across the road a BP 
branded service station is currently in operation (small circle). These sites may present 
issues relating to hydrocarbon contamination during construction of the alignment. 
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Date Observations 

 

2010 

New Zealand Dry Cleaners are located at Aylesbury Street, Pakuranga Town Centre. This 
business may present contamination issues to the proposed alignment with regards 
chlorinated solvents and potentially other volatile organic compounds (VOCs).  
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Date Observations 

 

2008 

Pakuranga Automotive (large oval) and Pakuranga Panelbeaters (circle) are located at 16 
and 12 Cortina Place respectively. Pakuranga Auto Transport are located at 16D Cortina 
Place (small circle). These businesses may present issues to the proposed alignment with 
regards hydrocarbon, solvents and trace element contamination as a result of activities 
relating to vehicle servicing and repair. 
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Date Observations 

 

2008 

3 Reeves Road is currently occupied by a Gull branded service station and may present 
issues relating to hydrocarbon contamination to the construction phase of the alignment as 
a result of fuel storage facilities here. 
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Date Observations 

 

2010 

 

64B Ti Rakau Drive /11 Cortina Place is the site of a former Caltex branded service station. 
It is currently a vacant site. A site investigation7 concluded that 7 soil samples exceeded 
the Oil Industry Guideline Tier 1 Criteria for Commercial / Industrial Land Use. These 
samples exceeded the criteria for subsurface maintenance/excavation worker human 
health pathways for selected hydrocarbon contaminants and could present a health risk to 
construction workers on the alignment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                        
7 URS, O’Donohue, K., 2010, Caltex Pakuranga Service Station – Underground Petroleum Storage System Decommissioning, 

Residual Petroleum Hydrocarbon Assessment. 
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Date Observations 

 

2010 

242 Ti Rakau Drive is currently occupied by a Mobil branded service station and may 
present issues relating to hydrocarbon contamination to the construction phase of the 
alignment as a result of fuel storage facilities there. Enquiries with the Auckland Council 
have not identified any environmental investigation reports available for this site. The 
Pakuranga Creek flows close to the site.  
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Date Observations 

 

2008 

Best Automotive Clinic is located at 245 Burswood Drive. This business may present 
issues to the proposed alignment with regards hydrocarbon, solvents and trace element 
contamination as a result of activities relating to vehicle servicing and repair. 
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Date Observations 

 

2008 

 

Sandvik Materials Technology is located at 269 Ti Rakau Drive. This business may present 
issues to the proposed alignment with regards hydrocarbon and trace element 
contamination as a result of materials processing. 
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Date Observations 

 

2006 

 

279 Ti Rakau Drive is the site of a former timber storage yard (rectangular outline). It is 
currently a buy and sell yard and may host residual contamination relating to timber 
treatments. Across the road at 284 Ti Rakau Drive a Z branded service station is currently 
in operation (oval outline) and may also present issues during construction of the alignment 
relating to hydrocarbon contamination. 
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Date Observations 

 

2008 

 

Forging Ahead is located at 293 Ti Rakau Drive. This business may present issues to the 
proposed alignment with regards hydrocarbon and trace element contamination resulting 
from foundry operations. 
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Date Observations 

 

2008 

333 Ti Rakau Drive is occupied by the Blue n Green Dry Cleaners (large oval) whilst next 
door on the corner of Harris Road and Ti Rakau Drive is a BP branded service station 
(circle). Behind BP is Jireh Auto Tyres at 179 Harris Road (small oval) dealing in 
automotive repairs. The service station may present issues to the construction of the 
alignment relating to hydrocarbon contamination and the dry cleaners may present issues 
related to chlorinated solvent and VOC contamination. The auto workshop may also have 
some issues with solvents, hydrocarbons as well as trace elements. 
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Date Observations 

 

2010 

 

380 Ti Rakau Drive is occupied by the Howick and Eastern Bus Company whilst next door 
at 384 is a Gull branded service station. Both of these sites may present issues to the 
construction of the alignment relating to hydrocarbon contamination as a result of fuel 
storage facilities at both sites. A tributary of the Pakuranga Creek flows at the back of both 
properties and could be considered a sensitive receptor. According to council borehole 
records Chevron have installed a borehole at 380 Ti Rakau Drive for monitoring purposes. 
A site investigation report was not available from Auckland Council. It is understood that 
Chevron previously operated a Caltex branded service station at 384 Ti Rakau Drive. 
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Date Observations 

 

2010 

550 Te Iririangi Drive is currently occupied by a Z branded service station and may present 
issues relating to hydrocarbon contamination during the construction phase of the 
alignment along Te Koha Road as a result of fuel storage facilities here. 
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8 Council Records 
A site contamination enquiry was completed for the road alignment by seeking records from Auckland 
Council. The complete results of this search are included as Appendix A of this report. A contaminated 
site discharge was identified at 11 Cortina Place / 64B Ti Rakau Drive (Caltex branded service station). 
The Council’s register indicates that a tank pull report was received by the then Auckland Regional 
Council when the Underground Petroleum Storage System (UPSS) was removed from the site in May 
2010. As a result, a discharge consent was required for the site. Another contaminated site discharge 
was identified at 3 Kentigern Close (Mobil branded service station) and the register indicates that an 
Environmental Site Assessment report was received by the council for that site.  

The site reports for these properties have been requested from Auckland Council. The site investigation 
report was received for the Caltex branded service station but not the Mobil branded service station. The 
report8 for 11 Cortina Place / 64B Ti Rakau Drive detailed 9 soil samples that exceeded the Oil Industry 
Guideline Tier 1 Criteria for Commercial / Industrial Land Use. Seven soil samples exceeded the criteria 
for subsurface maintenance/excavation worker human health pathways for selected contaminants. This 
will need to be taken into account during the alignment works regarding the health and safety of 
construction workers.  

Auckland Council recommended that Mobil should be contacted to gain access to the site report for the 
Mobil branded service station. Mobil was contacted by phone9 and they recommended an email request 
be submitted but the site report is yet to be received. Following that a request for more information was 
submitted to the Auckland Council Local Government Official Information and Meeting Act (LGOIMA) 
process. Auckland Council responded that they were withholding the Environmental Site Assessment 
Report provided by Mobil under section 7(2)(c)(i) of the LGOMIA as the report was supplied under an 
obligation of confidence and making it available would “be likely to prejudice the supply of similar 
information, or information from the same source, and it is in the public interest that such information 
should continue to be supplied”. Given that both Mobil and Auckland Council have been contacted for 
more information on the site and that this information is not forthcoming any construction activities on site 
should proceed on the assumption of contamination existing onsite.  

The Environmental Site Assessment report for the Mobil site should be read in conjunction with this 
assessment to better understand the risks associated with the former service station at 3 Kentigern 
Close regarding the health and safety of construction workers. 

A borehole register search conducted by the Auckland Council Natural Resources and Specialist Input 
Unit revealed 3 cases of borehole installation for the following contaminated and potentially contaminated 
sites.  

 

 

 

 

                                                        
8 URS, O’Donohue, K., 2010, Caltex Pakuranga Service Station – Underground Petroleum Storage System Decommissioning, 

Residual Petroleum Hydrocarbon Assessment.  
9 Personal Communication with Erin Richards of Exxon Mobil on 16th October 2012 
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Site Name Address  Purpose 

Chevron 380 Ti Rakau Drive, Pakuranga The construction of a bore for 
monitoring purposes. 

Chevron 11 Cortina Place / 64B Ti Rakau 
Drive, Pakuranga. 

The construction of 4 bores for 
contaminated site investigations. 

T.M.K Packers Ltd. 257 Ti Rakau Drive, Pakuranga The construction of 4 bores for 
environmental monitoring.  

9 Potential Locations of Interest 
To summarise the site specific review the following sites were noted as potential contaminated sites that 
may present contamination issues once work commences on the alignment.  

Site Name Activity HAIL Activity Potential Contaminant 
of Concern based upon 
identified HAIL activity 

3 Kentigern Close BP branded service 
station 

Vehicle refuelling, 
service and repair 

Total petroleum 
hydrocarbons (TPH), 
Benzene, Toluene, 
Ethylbenzene, Xylenes 
(BTEX)  

Aylesbury Street, 
Pakuranga Town Centre 

New Zealand Dry 
Cleaners  

Chemical 
manufacture, 
application and bulk 
storage 

Chlorinated Solvents, 
VOCs 

12 Cortina Place Pakuranga Panelbeaters Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

16 Cortina Place Pakuranga Automotive Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

16D Cortina Place Pakuranga Auto 
Transport 

Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

3 Reeves Road Gull branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

242 Ti Rakau Drive Mobil branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 
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245 Burswood Drive Best Automotive Clinic Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

269 Ti Rakau Drive Sandvik Materials 
Technology 

Metal extraction, 
refining and 
reprocessing, 
storage and use 

TPH, BTEX, Trace 
Elements 

279 Ti Rakau Drive Former Timber Storage 
yard.  

Chemical 
manufacture, 
application and bulk 
storage 

Trace Elements, PCP, 
PAH, Pesticides 

Corner Ti Rakau Drive 
and Burswood Drive 

Z branded service station Vehicle refuelling, 
service and repair 

TPH, BTEX 

179D Harris Road Jireh Auto Tyres Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

Corner Ti Rakau Drive 
and Harris Road 

BP branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

293 Ti Rakau Drive Forging Ahead (Foundry) Metal extraction, 
refining and 
reprocessing, 
storage and use 

TPH, BTEX, Trace 
Elements 

333 Ti Rakau Drive  Blue n Green Dry 
Cleaners  

Chemical 
manufacture, 
application and bulk 
storage 

Chlorinated Solvents, 
VOCs 

380 Ti Rakau Drive Howick and Eastern Bus 
Depot 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

386 Ti Rakau Drive   Gull branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

550 Te Irirangi Drive Z branded service station Vehicle refuelling, 
service and repair 

TPH, BTEX 
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10 Potential Contaminants of Concern 
The table below outlines the potential contaminants of concern that may be present in the area 
surrounding the proposed road upgrade. The identified contaminants are based on past and current land 
use. 

Soil Contaminants Potential Source 

Inorganic elements Arsenic, copper and chromium are commonly 
used timber treatment chemicals used for fence 
posts, and other timbers used in the outdoor 
environment. Trace elements relating to foundry 
operations. 

Total petroleum hydrocarbons (TPH), Benzene, 
toluene, ethylbenzene, xylenes (BTEX) 

Petrol stations and associated underground 
storage tanks and fuel system. 

VOCs and Chlorinated Solvents Dry Cleaning Services, automotive workshops. 

Pentachlorophenol (PCP) Wood preservative (anti sap stain) used in the 
treatment of timber. 

11 Sensitive Receptors 
A site walkover and aerial photo review identified no sensitive receptors in close proximity to the 
potentially contaminated sites along the AMETI alignment with the exception of the tributary of the 
Pakuranga Creek flowing at the back of the Gull Service Station at 386 Ti Rakau Drive. The alignment is 
located in an urban landscape and as such there is limited access to exposed soil, although once the 
alignment construction begins the amount of exposed soil will increase. The land use is a mix of 
commercial, residential and industrial. There are nursing homes, schools, gardens, streams and parks in 
the vicinity of the alignment but none of these are in close proximity to the potential contaminated sites 
listed.  

12 Qualitative Assessment of Risk 
The following assessment of potential risk is qualitative only and does not represent a detailed 
quantitative assessment of risk to human health or the environment. Rather, it presents a selection of the 
primary contaminants of concern that may be encountered along the alignment.  

12.1 Organochlorines 

Pentachlorophenol (PCP) is an organochlorine preservative used in the treatment of timber and as such 
may be present at the former timber storage yard and as such may pose a risk during the construction of 
the alignment. Exposure to PCP can cause harmful effects on the liver and kidneys and may cause 
cancer10.  

                                                        
10 http://water.epa.gov/drink/contaminants/basicinformation/pentachlorophenol.cfm 
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Chlorinated solvents are used in a range of commercial and industrial purposes to include mixing and 
thinning solutions. Their chlorine chemical structure allows them to dissolve organic material and some 
compounds are used as a raw material in the production of other chemicals. There is a range of short 
term and long term exposure effects including skin problems, and damage to the nervous system, 
kidneys and liver. Some chlorinated solvents are known to cause cancer11.  

12.2 Trace Elements 

Generally, trace elements are immobile under normal soil (non-acidic or alkaline) conditions. These trace 
elements tend to sorb strongly to the (inorganic) soil particles; hence the propensity for leaching is very 
limited for most soil conditions and impacted topsoil can be mobilised as dust or sediment if the soil is 
exposed.  

Copper chrome arsenate (CCA) contamination (if any) of near surface soil from the storage of treated 
timber is likely to be limited to that of the storage yard.  The highly localised nature of the contamination 
restricts the risk posed to either human health or the environment. 

Copper adsorbs strongly to most soil types. Along with other trace elements, the mobility of copper 
represents a low human health risk. Copper can pose a threat to sediment and surface water quality 
under certain conditions if sediment control measures are not sufficient to contain impacted soil that is 
exposed. 

12.3 Petroleum Hydrocarbons 

Petroleum hydrocarbons can exist in the soil environment as a separate phase liquid; dissolved in 
groundwater or the soil solution; and/or vapour12. Physical (including groundwater processes), chemical 
and biological processes affect the fate and migratory rates of these contaminants. The key influences 
include sorption (adsorption and absorption), diffusion (dilution and dispersion), volatilisation, chemical 
and biological degradation which are ultimately determined by the characteristics of the soil. 

The low molecular weight fraction of petrol volatilises rapidly when exposed to the atmosphere. These 
compounds have a reported biodegradable half-life of five years in groundwater12. In the soil environment 
the half-life can be as short as 1-4 weeks13. 

Petroleum hydrocarbons can be toxic to the environment and human health. The volatile compounds 
have an adverse effect on the central nervous system of animals and benzene has been identified as a 
human carcinogen12. Some higher molecular weight compounds present in diesel and fuel oils (PAHs) 
are also carcinogenic. 

Also associated with the accumulation of petroleum hydrocarbon vapour and liquid is a fire and/or 
explosion risk. This requires oxygen and the introduction of an ignition source12. 

                                                        
11 http://www.worker-health.org/chlorinatedsolvents.html 
12 Ministry for the Environment. (1999). Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in 

New Zealand (Revised 2011). 
13 Ahrens, M. (2008). Literature review of organic chemicals of emerging environmental concern in use in Auckland (Prepared by 

NIWA for Auckland Regional Council. Auckland Regional Council Technical Report 2008/028). 
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13 Conclusions 
Based upon the review of available information, the alignment walk over inspection and qualitative risk 
assessments undertaken as part of this Preliminary Site Investigation, the following conclusions can 
been drawn: 

 Adjacent to the road alignment up to 20 sites with land uses included on the HAIL were 
identified. Given that the surface soil will be disturbed along the alignment corridor through 
significant soil disturbance activity the regulations of the NES 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 likelihood that the HAIL activities identified adjacent to the proposed alignment the 
proposed alignment may impact the alignment varies for each site depending on the nature of 
the contaminants and therefore the likely migration mechanisms. The relative likelihood of 
contaminant migration to the alignment from each site is summarised in the table below; 

Site Name Activity Contamination 
Risk Rating 

Potential Contaminant 
of Concern based upon 
identified HAIL activity 

11 Cortina Place / 64B 
Ti Rakau Drive 

Former Caltex branded 
service station, now a 
vacant site 

High Risk Total petroleum 
hydrocarbons (TPH), 
Benzene, Toluene, 
Ethylbenzene, Xylenes 
(BTEX) 

24 Pakuranga Road Market Gardening Low Risk Pesticides, Inorganic 
Elements 

39 Pakuranga Road Possible Orchard Low Risk Pesticides, Inorganic 
Elements 

3 Kentigern Close BP branded service 
station 

Medium to High 
Risk (review risk 
after review of Mobil 
environmental site 
assessment report.) 

TPH, BTEX 

Aylesbury Street, 
Pakuranga Town Centre 

New Zealand Dry 
Cleaners  

Medium Risk Chlorinated Solvents, 
VOCs 

12 Cortina Place Pakuranga Panelbeaters Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

16 Cortina Place Pakuranga Automotive Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 
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16D Cortina Place Pakuranga Auto 
Transport 

Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

3 Reeves Road Gull branded service 
station 

Medium Risk TPH, BTEX 

242 Ti Rakau Drive Mobil branded service 
station 

Medium Risk TPH, BTEX 

245 Burswood Drive Best Automotive Clinic Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

269 Ti Rakau Drive Sandvik Materials 
Technology 

Medium Risk TPH, BTEX, Trace 
Elements 

279 Ti Rakau Drive Former Timber Storage 
yard.  

Low to Medium Risk Trace Elements, PCP, 
PAH, Pesticides 

Corner Ti Rakau Drive 
and Burswood Drive 

Z branded service station Medium Risk TPH, BTEX 

179D Harris Road Jireh Auto Tyres Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

Corner Ti Rakau Drive 
and Harris Road 

BP branded service 
station 

Medium Risk TPH, BTEX 

293 Ti Rakau Drive Forging Ahead (Foundry) Medium Risk TPH, BTEX, Trace 
Elements 

333 Ti Rakau Drive  Blue n Green Dry 
Cleaners  

Medium Risk Chlorinated Solvents, 
VOCs 

380 Ti Rakau Drive Howick and Eastern Bus 
Depot 

Medium Risk TPH, BTEX 

386 Ti Rakau Drive   Gull branded service 
station 

Medium Risk TPH, BTEX 

550 Te Irirangi Drive Z branded service station Medium Risk TPH, BTEX 

14 Recommendations 
We recommend that Auckland Transport considers the following in order to minimise risks associated 
with contaminated land along the alignment of the proposed road works; 

 Obtain environmental site investigations reports from Auckland Council 
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 Engage with the Auckland Council contaminated site officers to present this report and the 
planned strategy to assess potential contamination from adjacent sites along the alignment. 

 Undertake intrusive soil investigations to assess potential contaminants along the alignment, at 
locations where the adjacent land use has been identified as having current or historic HAIL 
activities and where the likelihood of contamination has been assessed as medium to high. 

15 Limitations 
This Preliminary Site Investigation refers to the proposed AMETI Project as described in Section 4 of this 
report and: 

1. has been prepared by GHD Limited (“GHD”) for Auckland Transport;  

2. may only be used and relied on by Auckland Transport; 

3. must not be copied to, used by, or relied on by any person other than Auckland Transport without 
the prior written consent of GHD and subject always to the next paragraph; and 

4. GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any 
person other than Auckland Transport arising from or in connection with this Report.  

To the maximum extent permitted by law, all implied warranties and conditions in relation to the services 
provided by GHD and the Report are excluded unless they are expressly stated to apply in this Report. 

The services undertaken by GHD in connection with preparing this Report: 

 were limited to those specifically detailed in section 3; 

 were undertaken in accordance with current professional practice and by reference to relevant 
environmental regulatory authority and industry standards, guidelines and assessment criteria in 
existence as at the date of this Report; and 

 did not include the collection of samples for the purpose of laboratory analysis or verification of 
information obtained from the site history review. 

The opinions, conclusions and any recommendations in this Report are based on assumptions made by 
GHD when undertaking the services mentioned above and preparing the Report (“Assumptions”), as 
specified throughout this Report. 

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in 
connection with any of the Assumptions being incorrect. 

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any 
recommendations in this Report are based on conditions encountered and information reviewed at the 
time of preparation of this Report and are relevant until such times as the site conditions and/or relevant 
legislations changes, at which time, GHD expressly disclaims responsibility for any error in, or omission 
from, this Report arising from or in connection with those opinions, conclusions and any 
recommendations. 

GHD has prepared this Report on the basis of information provided by Auckland Transport (and others 
who provided information to GHD including Government authorities, which GHD has not independently 
verified or checked (“Unverified Information”) beyond the agreed scope of work).   
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GHD expressly disclaims responsibility in connection with the Unverified Information, including (but not 
limited to) errors in, or omissions from, the Report, which were caused or contributed to by errors in, or 
omissions from, the Unverified Information. 

Inspections undertaken in respect of this Report were limited to visual inspections only and were 
constrained by the particular site conditions, such as locations of buildings, services or vegetation.   

The opinions, conclusions and any recommendations in this Report are based on information obtained 
from readily available information sources.   

Except as otherwise expressly stated in this Report, GHD makes no warranty, statement or 
representation of any kind concerning the suitability of the site for any purpose or the permissibility of any 
use, development or re-development of the site. 

These Disclaimers should be read in conjunction with the entire Report and no excerpts are taken to be 
representative of the findings of this Report. 

16 Third Party Reliance 
The work created in this document is the property of GHD Ltd and any unauthorised use of it in any form 
whatsoever is prohibited. The document is intended for the use of Auckland Transport. It has been 
prepared in accordance with the Terms of Engagement for the commission and on the basis of specific 
instructions and information provided by the client for exclusive use by the client for its particular 
purpose. The contents and conclusions of this document may therefore be inappropriate for any third 
party in the context of that third party’s particular purposes and circumstances.  Any third party should 
obtain its own independent information or advice and no responsibility is accepted and no duty of care is 
assumed by GHD Ltd to any third party who may use or rely on the whole or any part of the content of 
this document. 

 

 

Yours sincerely 
GHD Limited 

       

Sean Toland        Dr. Murray Wallis 
Senior Geo-Environmental Scientist      National Planning and Environment BGM  
09 3708204         09 3708206 
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Appendix C: Auckland Council Contamination Enquiries   



 
 

Private Bag 92300, Victoria Street West, Auckland 1142  |  aucklandcouncil.govt.nz  |  Ph 09 301 0101 

 

 

18 May 2021 

AECOM 
PO Box 434 
HAMILTON 3240 

Attention:  Kerryn Mclellan 

Dear Kerryn 

Site Contamination Enquiry – Ameti Eastern Busway Route 

This letter is in response to your enquiry requesting available site contamination information within 
Auckland Council records for the above site. Please note this report does not constitute a site 
investigation report; such reports are required to be prepared by a (third-party) Suitably Qualified and 
Experienced Practitioner.  

The following details are based on information available to the Contamination, Air & Noise Team in the 
Resource Consent Department. The details provided may be from former regional council information, 
as well as property information held by the former district/city councils. For completeness the relevant 
property file should also be requested to obtain all historical records and reports via 09 3010101 or 
online at:  

https://www.aucklandcouncil.govt.nz/buying-property/order-property-report/Pages/order-property-

file.aspx. 

1. Hazardous Activities and Industries List (HAIL) Information 

This list published by the Ministry for the Environment (MfE) comprises activities and industries that 
are considered likely to cause land contamination as a result of hazardous substance use, storage, 
and/or disposal.  

Council’s records indicate the following sites have possibly been subject to activities that fall within the 
HAIL: 

• 27R William Roberts Road, Pakuranga 

For more information on these sites, please the tab ‘Property Notes From SAP’ within Attachment A. 

Please note: 

• If you are demolishing any building that may have asbestos containing materials (ACM) in it, 
you have obligations under the Health and Safety at Work (Asbestos) Regulations 2016 for 
the management and removal of asbestos, including the need to engage a Competent 
Asbestos Surveyor to confirm the presence or absence of any ACM. 

• Paints used on external parts of properties up until the mid-1970’s routinely contained lead, a 
poison and a persistent environmental pollutant. You are advised to ensure that soils affected 
by old, peeling or flaking paint are assessed in relation to the proposed use of the property, 
including high risk use by young children. 

  

 

 

https://www.aucklandcouncil.govt.nz/buying-property/order-property-report/Pages/order-property-file.aspx
https://www.aucklandcouncil.govt.nz/buying-property/order-property-report/Pages/order-property-file.aspx


 

 

2 

2. Consents and Incidents Information (200m radius of the selected site) 

The Council database was searched for records of the following activities within approximately 200 
metres of the site: 

• Pollution Incidents (including air discharges, oil or diesel spills) 

• Bores 

• Contaminated site and air discharges, and industrial trade process consents 

• Closed Landfills  

• Air quality permitted activities  

 

A map of the search area is included within Attachment B.  

 

Relevant details of any pollution incidents and consents are appended to this letter (Attachment A). 
Please refer to the column titled ‘Property Address’ on the spreadsheet to aid in identifying 
corresponding data on the map.  

While the Auckland Council has carried out the above search using its best practical endeavours, it 
does not warrant its completeness or accuracy and disclaims any responsibility or liability in respect of 
the information. If you or any other person wishes to act or to rely on this information, or make any 
financial commitment based upon it, it is recommended that you seek appropriate technical and/or 
professional advice.  

If you wish to clarify anything in this letter that relates to this site, please contact 
contaminatedsites@aucklandcouncil.govt.nz. Any follow up requests for information on other sites 
must go through the online order process.  

Should you wish to request any of the files referenced above and/or listed in the attached spreadsheet 
for viewing, please contact the Auckland Council Call Centre on 301 0101 and note you are requesting 
former Auckland Regional Council records (the records department requires three working days’ 
notice to ensure the files will be available).  

Please note Auckland Council cost recovers officer’s time for all site enquiries. As such an invoice for 
$128 for the time involved in this enquiry will follow shortly.  

 

 

Yours Sincerely, 

 
Contamination, Air and Noise Team  
Specialist Unit | Resource Consents 
Auckland Council   
 

mailto:contaminatedsites@aucklandcouncil.govt.nz
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Private Bag 92300, Victoria Street West, Auckland 1142  |  aucklandcouncil.govt.nz  |  Ph 09 301 0101 

 

 

14 June 2021 

Aecom NZ Limited 
OI Box 4241 
AUCKLAND 1140 

Attention:  Kerryn Mclellan 

Dear Kerryn 

Site Contamination Enquiry – Ti Rakau Drive 

This letter is in response to your enquiry requesting available site contamination information within 
Auckland Council records for the above site. Please note this report does not constitute a site 
investigation report; such reports are required to be prepared by a (third-party) Suitably Qualified and 
Experienced Practitioner.  

The following details are based on information available to the Contamination, Air & Noise Team in the 
Resource Consent Department. The details provided may be from former regional council information, 
as well as property information held by the former district/city councils. For completeness the relevant 
property file should also be requested to obtain all historical records and reports via 09 3010101 or 
online at:  

https://www.aucklandcouncil.govt.nz/buying-property/order-property-report/Pages/order-property-

file.aspx. 

1. Hazardous Activities and Industries List (HAIL) Information 

This list published by the Ministry for the Environment (MfE) comprises activities and industries that 
are considered likely to cause land contamination as a result of hazardous substance use, storage, 
and/or disposal.  

Council’s records indicate the following sites have possibly been subject to activities that fall within the 
HAIL: 

• 168R Gossamer Drive, Pakuranga Heights 

• 33R Edgewater Drive, Pakuranga 

• 27R William Roberts Road, Pakuranga 

Please see the tab ‘Property Notes From SAP’ within Attachment A for more information.  

Please note: 

• If you are demolishing any building that may have asbestos containing materials (ACM) in it, 
you have obligations under the Health and Safety at Work (Asbestos) Regulations 2016 for 
the management and removal of asbestos, including the need to engage a Competent 
Asbestos Surveyor to confirm the presence or absence of any ACM. 

• Paints used on external parts of properties up until the mid-1970’s routinely contained lead, a 
poison and a persistent environmental pollutant. You are advised to ensure that soils affected 
by old, peeling or flaking paint are assessed in relation to the proposed use of the property, 
including high risk use by young children. 

  

 

https://www.aucklandcouncil.govt.nz/buying-property/order-property-report/Pages/order-property-file.aspx
https://www.aucklandcouncil.govt.nz/buying-property/order-property-report/Pages/order-property-file.aspx
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2. Consents and Incidents Information (200m radius of the selected site) 

The Council database was searched for records of the following activities within approximately 200 
metres of the site: 

• Pollution Incidents (including air discharges, oil or diesel spills) 

• Bores 

• Contaminated site and air discharges, and industrial trade process consents 

• Closed Landfills  

• Air quality permitted activities  

A map of relevant records can be found appended to this letter (Attachment B).  

Relevant details of any pollution incidents and consents are appended to this letter (Attachment A). 
Please refer to the column titled ‘Property Address’ on the spreadsheet to aid in identifying 
corresponding data on the map.  

While the Auckland Council has carried out the above search using its best practical endeavours, it 
does not warrant its completeness or accuracy and disclaims any responsibility or liability in respect of 
the information. If you or any other person wishes to act or to rely on this information, or make any 
financial commitment based upon it, it is recommended that you seek appropriate technical and/or 
professional advice.  

If you wish to clarify anything in this letter that relates to this site, please contact 
contaminatedsites@aucklandcouncil.govt.nz. Any follow up requests for information on other sites 
must go through the online order process.  

Should you wish to request any of the files referenced above and/or listed in the attached spreadsheet 
for viewing, please contact the Auckland Council Call Centre on 301 0101 and note you are requesting 
former Auckland Regional Council records (the records department requires three working days’ 
notice to ensure the files will be available).  

Please note Auckland Council cost recovers officer’s time for all site enquiries. As such an invoice for 
$128 for the time involved in this enquiry will follow shortly.  

 

 

Yours Sincerely, 

 
Contamination, Air and Noise Team  
Specialist Unit | Resource Consents 
Auckland Council   
 

mailto:contaminatedsites@aucklandcouncil.govt.nz
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Executive Summary 

This technical report describes the assessment of contaminated land effects associated with the 

operation and construction of the William Roberts Road extension (the proposed alignment).  The 

purpose is to inform the Assessment of Environmental Effects (AEE) of contaminants within the areas of 

proposed soil disturbance associated with the works, which supports the resource consent application 

for the proposal. 

Based on the findings of a 2012 Preliminary Site Investigation (PSI) by GHD within the proposed 

Alignment, three sites were identified adjacent or within the proposed alignment where HAIL activities 

were identified, which are the following: 

• 16 Cortina Place 

• 16D Cortina Place 

• 64B Ti Rakau / 11 Cortina Place. 

Following an Auckland Council (AC) Contaminated Site Enquiry an additional site was identified at Ti 

Rakau Park, which was noted as a historical landfill site.  

As outlined in Section 3.2, buildings located at 16 and 16D Cortina Place are proposed for demolition, 

with excavation also proposed for the instalment of stormwater and cut and cover excavation of surface 

soils. Collectively soil disturbance from these activities is likely to exceed 200 m3. As approximately 750 

m3 of soil is proposed for disturbance at 16 and 16D Cortina Place, it is considered likely the volume of 

soil disturbance will exceed the permitted activity volume under Regulation 8(3) of the NES - CS. This 

soil disturbance also does not comply with the Auckland Unitary Plan (Operative in Part) (AUP(OP)) 

permitted activity standards outlined in Chapter E30 (Contaminated Land). As such, discretionary 

activity land use consents are required for works at these sites under both the NES - CS and AUP(OP), 

with any potential effects to human health and the wider environment mitigated through a 

Contaminated Land Management Plan (CLMP).  

Previous environmental investigations indicate the former Caltex branded service station at 64B Ti 

Rakau Drive contained impacted material from historical activities on site. Following remedial activities, 

the site was deemed to have meet the remediation objectives, indicating encountering impacted 

material during excavation in the proposed alignment was unlikely. Although the onsite remedial 

objectives of the Caltex site exit were met, a 2015 conceptual site model indicated minor residual 

hydrocarbon impacts could be present within the carriageway adjacent (Ti Rakau Drive). As this 

carriageway is in a separate package (EB2 and EB3R) to the proposed alignment, management of the 

effects of the residual hydrocarbon impact will be addressed as part of the CLMP for EB2 and EB3R.  

Information reviewed from the AC contamination enquiry identified a closed landfill site within the 

vicinity of Ti Rakau Park (27R William Roberts Road, Pakuranga) that was used for cleanfill disposal. 

Works within the proposed alignment require the relocation of utilities via a service trench located in 

the footpath of William Roberts Road, with a small portion of the trench located in the southern portion 

of Ti Rakau Park (approximately 144 m3). The site was deemed low risk by the 2000 Old Landfills 

Assessment and recent soil samples returned results below adopted criteria, indicating it is unlikely 

impacted materials will be present within excavations in the southern portion of Ti Rakau Park. 

However, older cleanfills in the Auckland Region were known to accept organic waste that has the 

potential to produce landfill gases, the effects of which should be managed by the CLMP for excavation 

activities in Ti Rakau Park.   
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1 Introduction 

 Overview of the Project 

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 south east 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 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 do not form part of the Eastern Busway Project: 

• Panmure Bus and Rail Station and construction of Te Horeta Road (completed) 

• Eastern Busway 1 (EB1) – Panmure to Pakuranga (completed) 

The Eastern Busway project consists of the following packages: 

• William Roberts Road Extension (this application) 

• Early Works Consents 

• Eastern Busway 2 (EB2) – Pakuranga Town Centre, including the Reeves Road Flyover (RRF) and 

Pakuranga Bus Station  

• Eastern Busway 3 – Residential (EB3 Residential) – Pakuranga (SEART) intersection along Ti 

Rakau Drive to Ti Rakau Bridge 

• Eastern Busway 3 Commercial (EB3 Commercial) – Ti Rakau Bridge to Botany 

• Eastern Busway 4 (EB4) - Botany. 

The overall Project alignment is shown in Figure 1 below. 
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Figure 1. Project alignment 

 Project Objectives 

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.   
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2 Proposal Description 

 William Roberts Road Extension 

William Roberts Road is located to the west of the Pakuranga Town Centre and intersects with 

Pakuranga Road to the north.  It is proposed to extend William Roberts Road south, intersecting with Ti 

Rakau Drive.  This extension is the subject of this assessment of effects and comprises of the following 

elements: 

• Demolition and clearing of the work area 

• Excavation of combined services trenches (CST) under proposed footpaths, and relocation of 

existing utilities to the trenches 

• Removal and reconstruction of existing pavement 

• Minor earthworks, being removal of topsoil 

• Tree removal 

• Removal and replacement of on-street car parks  

• A new raised pedestrian crossing to Ti Rakau Park 

• A new raised priority-controlled intersection within William Roberts Road at the eastern end of 

Cortina Place 

• Stormwater overland flow swale. 

The proposed alignment is shown in Figure 2 below. 

 

Figure 2. Proposed William Roberts Road extension. 

A detailed description of the proposal is provided in Section 4 of the Assessment of Environmental 

Effects (AEE) that this report is appended to. 
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3 Specialist Assessment 

 Assessment Content 

This technical report describes the assessment of contaminated land effects associated with the 

operation and construction of the William Roberts Road extension (the proposed alignment).  The 

purpose is to inform the AEE of contaminants within the areas of proposed soil disturbance associated 

with the works. 

Purpose: 

• Assess whether sites along the proposed alignment have been subject to contaminating (or 

potentially contaminating) activities, and location(s) and type(s) of these activities  

• Advise Auckland Council on the significance of the identified sources and the potential 

implications in regard to the Resource Management (National Environmental Standard for 

Assessing and Managing Contaminants in Soil to Protect Human Health) Regulations 2011 (NES - 

CS)1 

• Provide general commentary on regional and district authority rules in relation to 

contamination (if present) 

• 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). 

This contaminated land assessment involves: 

• Review and assess previous environmental investigations in the vicinity of the Site 

• Review publicly available historical aerial photographs 

• Review Auckland Council (AC) contaminated land enquiry 

• Provide some data to assess the extent of contamination present/not present, specifically in 

relation to the proposed alignment to be constructed 

• Provide information in support of the resource consent application, if required  

• Provision of this report 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 20112  

• Identification of suitable disposal locations for the removed soil, if required, as part of a 

Contaminated Land Management Plan (CLMP) 

 Specific Project Elements 

The construction methodology (as detailed in section 4.0 of the AEE) outlines areas within the proposed 

alignment where excavation during works is required. The overall footprint of the works is 

approximately 8,350m2, within which approximately 2,250m3 of material is to be disturbed for the 

whole proposed alignment.  Approximately 700m3 of excavation is associated with the stormwater 

drainage relocation and multiple combined service trenches. The remaining excavation of 

approximately 1,500m3 is associated with minor cut to waste and backfill in addition to excavations 

 
1 MfE, 2011 – National Environmental Standards for Assessing and Managing Contaminants in Soil to Protect 
Human Health.  
2 MfE, 2011 – Contaminated land management guidelines No 1, Reporting on contaminated sites in New Zealand. 
Revised 2021. 
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associated with the milling, undercutting and reworking of existing developed land. These areas of 

excavation will be assessed in conjunction with any contamination activities historical and/or current.  

Approximately 450 m3 is to be disturbed for a services relocation trench in the eastern footpath of 

William Roberts Road, with a small portion of the trench (approximately 144 m3) located in the southern 

portion of Ti Rakau Park. 

Buildings located at 16 and 16D Cortina Place are proposed for demolition during works within the 

proposed alignment. Plans indicate stormwater services will intersect the northern boundary of 16D 

Cortina Place, then run south to the proposed intersection with Cortina Place and William Roberts Road. 

The stormwater instalment will require excavation for a services trench, with the proposed excavation 

volume being approximately 150 m3 within 16 and 16D Cortina (collectively). 

The construction team indicated that following the installation of utilities in the proposed alignment, 

excavation will be required at 16 and 16D Cortina Place using a cut and cover methodology. The 

methodology involves the excavation of surface soils to a depth of 0.75 m below ground level (bgl), 

following which geo-cloth is laid for dust suppression. The excavation will cover an area of 

approximately 800 m2, with an excavation volume of approximately 600 m3 within the proposed 

alignment. Collectively soil disturbance from these activities is approximately 750 m3. 

Structures identified for demolition within the proposed alignment with potential asbestos containing 

material will also be reviewed as part of this technical report.  
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4 Methodology 

The following section details methodologies used to assess features and values potentially impacted by 

the proposed alignment as outlined in section 3.1 and provide rationale for determining the likely level 

of effects. 

 Previous Environmental Investigations 

To assess the potential impact of the proposed alignment, a review of previous environmental 

investigations in the vicinity of the proposed alignment has been undertaken. The Ministry of 

Environment (MfE) has developed a Hazardous Activities and Industries List (HAIL)3 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 and industries where hazardous substances are more likely than not to have been 

used or stored on site and therefore have a greater probability of 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. Impact from previous and/or current HAIL activities 

identified and recommendations in previous investigations have been take into consideration to 

mitigate any environmental effects during works in the proposed alignment. 

 Aerial Photographs 

A review of publicly available historical aerial photographs has been conducted in the vicinity of the 

proposed alignment, to identify historical or current HAIL sites not identified in previous environmental 

investigations. Historical aerial images were reviewed from the Retrolens Historical Image Resource4, AC 

Geomaps online portal5 and Google Earth pro online services6 in conjunction with Google Maps street 

view7.   

 AC Contamination Enquiry 

Information was requested and received from AC contaminated site enquiry records and information 

currently held by the AC’s Natural Resources and Specialist Input Unit. Records include landfills bores, 

air discharge, industrial and trade process consents and environmental assessments within the 

proposed alignment.  

 

 
3 Hazardous Activities and Industries List (HAIL).  Ministry for the Environment, October 2011 
4https://retrolens.co.nz accessed 11 November 2021 
5 https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html accessed 11 November 2021 
6 Goggle Earth Pro. accessed 11 November 2021 
7 https://www.google.com/maps accessed 11 November 2021 

https://retrolens.co.nz/
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://www/
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5 Existing Environment  

 Previous Environmental Investigations 

To assess the features and values potentially impacted by the proposal, a review of previous 

environmental investigations in the vicinity of the proposed alignment has been undertaken. The 

following reports were reviewed and are summarised below:  

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

2000 

• 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 

• Environmental Sampling (AECOM) - 2019 

• Previous investigations at 64B Ti Rakau Drive: 

o Caltex Pakuranga Service Station - Underground Petroleum Storage System (UPSS) 

Decommissioning, Residual Petroleum Hydrocarbon Assessment (URS) – May 2010 

o Environmental Site Assessment (URS) - November 2011 

o Environmental Site Assessment, Site Delineation Report (URS) - May 2014 

o Conceptual Site Model (URS) - November 2015 

o Resource Consent Application and Assessment of Environmental Effects (AEE), Former 

Caltex Pakuranga Service Station (URS) – February 2016 

o Soil Validation Report (SVR), Former Caltex Pakuranga (URS) – June 2016 

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

The 2000 Old Landfills Assessment reviewed the closed landfills throughout the Manukau City region 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. Each site was evaluated to determine the potential for adverse environmental effects in order 

to clarify which sites may require resource consents from the Auckland Regional Council (ARC). 

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

• Age of the landfill 

• Type of fill 

• Leachate discharge 

• Proximity to water courses 

• Hydraulics, water level and rainfall 

• Leachate toxicity risk factor (LRF) 

During the assessment LRF was 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.  

Investigation and monitoring carried out with regard to the Australia and New Zealand Environmental 

and Conservation Council (ANZECC) guidelines for contaminated sites, lead 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. 
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Following the screening process, high priority landfills were selected based on the key criteria, with 

subsequent groundwater bores installed on sites between December 1995 and February 1996. Gas was 

monitored during drilling to ensure that gas 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 

Annexure A. 

From the sites evaluated in the report, Ti Rakau Park is located within the proposed alignment and was 

not identified as a site that may pose a significant risk to the environment. 

The key findings and conclusions of the assessment relevant to the proposed alignment: 

• The fill type at Ti Rakau Park was list as cleanfill8 

• 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 

• No abnormal landfill gas readings were recorded during the advancement of boreholes in Ti 

Rakau Park 

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

• All landfills were generally underlain to a variable depth and with variable quality of silt or clay 

type medium and unknown permeability  

• None of the landfills have a leachate collection system 

• GHD determined that Ti Rakau Park wasn’t a site of interest and did not require resource 

consent 

 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. 

The 2012 assessment reviewed packages EB2, EB3 Residential (EB3R), EB3 Commercial (EB3C) and EB4, 

areas previously referred to as Packages 3 & 4. The purpose of the PSI was to support AT in meeting the 

requirements of the NES - CS. The NES - CS applies to ‘a piece of land’ where a hazardous activity or 

industry (historically or current) has been identified. As such, the objective of the PSI was to assess the 

likelihood of the presence of soil contamination resulting from historical and/or current land use activity 

within or adjacent to the proposed alignment.  

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

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

• Selected publicly available historical aerial photographs from 1940 to 2010  

• Collection of photographs as part of a walkover conducted on 26 September 2012 

• AC contaminated sites register 

• AC groundwater borehole register 

• Readily available site investigation reports resulting from site register search 

• Readily available geology and hydrogeology information 

• Publicly available information on the environmental fate of contaminants 

 
8 Table 8, Assessment of Old Landfills for Manukau City Council, prepared by GHD Limited (GHD), dated June 2000. 
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• Identification of sensitive human and/or environmental receptor  

In their PSI report, GHD presented the following key findings and conclusions relevant to William 

Roberts Road are as follows: 

• Along the lengths of the proposed alignment there are numerous geological units present with 

the most prominent being rhyolitic pumiceous deposits of the Tauranga Group 

• Engineered construction fill is noted to a large extent, in the GHD report, between Ti Rakau 

Drive and Pakuranga Road (GHD also reported that it was likely re-compacted clay/gravel and 

included construction and demolition wastes)  

• A site contamination enquiry was completed seeking records from AC. A number of items were 

identified including pollution incidents, records of discharge consents, submittal of a tank pull 

report, submittal of an environmental site assessment (ESA) report for service station facility, 

and borehole installation records for environmental monitoring or investigation purposes at two 

sites (one service stations and one chemical supplier facility)  

• A walkover identified no sensitive receptors in close proximity to the proposed transport 

improvement works area 

Based on the key findings and conclusions presented in the GHD PSI, there are three sites adjacent or 

within the proposed alignment where HAIL activities were identified. GHD stated that, given surface 

soils will be disturbed along the alignment corridor through significant soil disturbance, 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 adjacent or within 

the proposed alignment are detailed in Table 1. 

Table 1 Summary of Identified HAIL Sites adjacent or within the proposed alignment (modified from 

GHD, 2012) 

Site Name Land use Activity HAIL Category Adjacent or Within 

11 Cortina Place / 64B 

Ti Rakau Drive 

Former service station, 

now Pakuranga Medical 

Centre 

F7 – Service stations 

including retail or 

commercial refuelling 

activities 

Adjacent (historically 
the eastern portion of 
the site is within the 
proposed alignment) 

16 Cortina Place Pakuranga Automotive 
F4 – Motor vehicle 

workshops 

Within 

16D Cortina Place 
Pakuranga Auto 

Transport 

F4 – Motor vehicle 

workshops 

Within 

 Previous Investigations at 64B Ti Rakau Drive 

A timeline of environmental investigations by URS (presently AECOM) at the former service station 
located at 64B Ti Rakau Drive (the Site) is detailed in the 2016 Resource Consent Application and AEE 
report included in Annexure A and presented below: 
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Caltex Pakuranga Service Station - Underground Petroleum Storage System (UPSS) Decommissioning, 
Residual Petroleum Hydrocarbon Assessment – May 2010 

The scope of works included the removal of 4 x USTs comprising 2 x 40,000 L 91 octane petrol, 1 x 
40,000 L 96 octane petrol, 1x 20,000 L diesel and associated pipe work and dispensers.  

A soil validation and sampling exercise was completed at the time of decommissioning and indicated 
concentrations of hydrocarbons compounds within the soil exceeded Oil Industry Guidelines, Tier 1 
acceptance criteria for industrial/commercial land use. Exceedances were detected in shallow soil 
samples collect within the footprint of the former forecourt, general vicinity of the former dispenser 
islands, remote fills, and interceptor. No exceedances were detected within soil samples collected from 
the UPSS tank pit excavation in the location of the former fuel storage tanks. 

Environmental Site Assessment (ESA) - November 2011 

URS completed an ESA to assess shallow soil and groundwater conditions at the Site. These works 
involved the advancement of four boreholes and installation of and sampling from four on-site 
groundwater monitoring wells (MW1 to MW4). 

Elevated concentrations of hydrocarbons compounds were detected within MW2, located at the 
southeast site boundary in both soil and groundwater samples analysed.  

Environmental Site Assessment, Site Delineation Report - May 2014 

In May 2014, URS undertook further environmental assessment involving the completion of sixteen test 
pits (TP1 To TP16). Concentrations of petroleum hydrocarbons above the Oil Industry Guidelines for 
commercial/industrial land use was localised in the vicinity of the former stormwater interceptor and 
ancillary pipework.  

Conceptual Site Model - November 2015 

In May 2015, AECOM undertook an exercise to appraise the likely extent of hydrocarbon impact in soil 
and groundwater beyond the boundary of this site with Ti Rakau Drive from the former service station. 

Following a review of onsite services and existing soil and groundwater data in conjunction with the less 
permeable nature of the underlying natural geology, it was determined that the remaining hydrocarbon 
impacts likely resided predominantly around the on-site stormwater management system. This 
infrastructure is located parallel to the Ti Rakau Drive frontage and it is likely that residual impact 
remains in this area following the decommissioning of the UPSS.  Soil hydrocarbon impacts were 
considered to be largely restricted to within the site boundary. Any impacts beyond the site (in the 
carriageway) were expected to be minor and could be managed with a CLMP.  

Resource Consent Application and Assessment of Environmental Effects (AEE), Former Caltex 

Pakuranga Service Station – February 2016 

The AEE provided support for a short-term resource consent to apply during proposed soil remediation 

works at the former service station. The site was sold to AT who has provided permission for Chevron to 

undertake the works applied for under this consent application. To meet future Commercial/Industrial 

land use, Chevron volunteered to remediate the site.  It was anticipated in the AEE that approximately 

1,600 m3 of soil will be excavated, of this approximately 1300 m3 (2,400 tonnes) of material will be 

removed from the Site. Approximately 600 m3 of excavated overburden (excavated to gain access to the 

impacted soils at depth) is expected to meet Commercial/Industrial land use criteria to allow re-use as 

fill material on-Site.  
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Soil Validation Report (SVR), Former Caltex Pakuranga – June 2016 

In April and May 2016, Chevron commissioned Fuel Installations Auckland Limited to undertake a 

remedial excavation for the removal of hydrocarbon impacted soil with subsequent backfilling of the 

excavation. Over the course of the remedial works, approximately 2,563 tonnes of hydrocarbon 

impacted soil was removed from the Site and disposed of at appropriate facilities. AECOM was engaged 

to undertake an environmental oversight role of the works and complete a subsequent SVR. A total of 

59 soil validation samples were collected, representative of Site conditions post remedial works. All soil 

validation results complied with MfE Guidelines for Commercial/Industrial land use. 

Overall, it was considered that the remedial objective was achieved and that soil conditions at the Site 

meet the adopted Commercial/Industrial land use criteria.  

 Environmental Sampling 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 resources consents associated with soil 

disturbances for the proposed alignment.  The Gap Analysis identified areas where further investigation 

was required. Between April and August 2019 and February 2019, six boreholes (advanced for 

geotechnical purposes) and thirty-three environmental hand augers were completed within the wider 

EBA works, of which five soil samples were collect from three hand augers within the proposed 

alignment (hand augers EHA101, EHA102 and EHA105; Figure 3 below). Samples were analysed for the 

following contaminants: 

• Heavy metals 

• Total petroleum hydrocarbons (TPH) 

• Benzene, Toluene, Ethylbenzene and Xylenes (BTEX)  

• 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 

hand augers EHA101, EHA102 and EHA105 are presented on Table A1 in Annexure A. Soil samples were 

analysed for contaminants associated with the HAIL activities at or in the vicinity of the proposed 

alignment (listed in Table 1 above and shown on Figure 3 below). The investigation locations relevant to 

the proposed alignment (EHA101, EHA102 and EHA105) are presented in Figure 3 below.  

The Data Gap Assessment is included in section 3.0 of the Draft Environmental Assessment in Annexure 

D. 



 

William Roberts Road Extension – Contaminated Land Effects Assessment 

 

Figure 3 Relevant 2019 Environmental Investigation Locations 

A summary of the analytical and laboratory results presented on Table A1 in Annexure A is as follows: 

• Hand Auger EHA101 was sampled at a depth of 0.2 m below ground level (bgl) for Heavy Metal 

concentrations and 0.8-0.9 m bgl for TPH and BTEX concentrations 

• Hand Auger EHA102 was sampled at a depth of 0.3 m bgl for Heavy Metal concentrations. 

• Hand Auger EHA 105 was sampled at a depth of 0.2-0.3 m bgl for Heavy Metals and 

0.8-0.9 m bgl for Heavy Metals and PAH concentrations  

• All analytical results were below criteria for NES - CS, Oil Industry Guidelines and AUP(OP) 

Permitted Activity Criteria 

• All TPH, BTEX and PAH concentrations were below the laboratory limit of reporting (LOR) 

• All Heavy Metals concentrations in samples collected from EHA101, EHA102 and EHA105 were 

consistent with the Auckland Background Concentrations. 

 Aerial photographs 

Historical and current aerial photographs were obtained through the AC Geomaps online portal, the 

Retrolens online portal and Google Maps/Streetview 2019 imagery. 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 Annexure B. 

The review of aerial photographs highlighted the following key items as they pertain to the proposed 

alignment: 

11 Cortina Place/ 

64B Ti Rakau Drive 

16 Cortina Place 

16 

16D Cortina Place 

16 
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• On the 1968 aerial photograph there are buildings present to the southwest of present day  

Ti Rakau Drive at the junction of the current Highway 10. A number of these buildings are no 

longer present on the 1972 aerial photograph as infilling of the current Highway 10 location to 

the southwest of Ti Rakau Drive is evident 

• 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  

• On the 1972 aerial photograph buildings are present at 16 and 16D Cortina Place (HAIL sites 

listed in Table 1). The buildings have been constructed sometime between 1968 and 1972  

• The 1980 aerial photograph records Highway 10 having been constructed 

• The site at 64B Ti Rakau Drive (HAIL site listed in Table 1) has been developed between 1980 

and 1996, into what appears to be the beforementioned service station  

• The site at 64B Ti Rakau Drive 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 building located at 13 Cortina Place is no longer present in the 2017 aerial image. The site is 

currently a carpark.  

 Auckland Council Contamination Enquiry 

The following details the information received from the AC contamination enquiry. The report identified 

the following: 

• There is one closed landfill site within the vicinity of Ti Rakau Park (27R William Roberts Road, 

Pakuranga). 

• A consent for the discharge of contaminants at 64B Ti Rakau Drive 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 Annexure C.  
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6 Assessment of Contaminated Land Effects  

 Construction 

The following details the potential effects of construction in conjunction with a review of the existing 

environment in section 5 above. The key areas of concern where mitigation has been considered are as 

follows: 

• Removal of buildings at 16 and 16D Cortina Place and stormwater instalment 

• Services Trench in Ti Rakau Park (closed landfill site) 

• Former service station at 64B Ti Rakau Drive. 

 16 and 16D Cortina Place 

As outlined in Section 3.2, buildings located at 16 and 16D Cortina Place are proposed for demolition, 

with excavation also proposed for the instalment of stormwater and cut and cover excavation of surface 

soils. Collectively, conservative soil disturbance from these activities is approximately 750 m3.  

GHD identified 16 and 16D Cortina Place as sites with HAIL activities in the 2012 PSI. Both locations are 

motor vehicle workshops, which the NES - CS associates the following hazardous substances with their 

activities: petroleum hydrocarbons, solvents and heavy metals contained in waste oil. A request to the 

AC contaminated land team returned no environmental investigations pertaining to 16 or 16D Cortina 

Place. Buildings are still present at the site and therefore sampling cannot be undertaken until site 

establishment. As soil and groundwater quality are unknown, a conservative assumption is to consider 

the potential for contamination to be likely. The sites are therefore identified as a ‘piece of land’ under 

the NES - CS.   

 Ti Rakau Park 

Information reviewed from the AC contamination enquiry identified a closed landfill site within the 

vicinity of Ti Rakau Park (27R William Roberts Road, Pakuranga) that was used for cleanfill disposal. 

Aerial photographs indicate that the site was developed into a sportsground sometime before 1968. No 

signs of land disturbance are evident in aerial photographs at the site since the 1968 aerial. No other 

information pertaining to the date of filling at the site has been encountered during this assessment.  

As detailed in Section 5.1, the 2000 Assessment of Old Landfills indicated no refuse or abnormal landfill 

gases were encountered during the intrusive works and the site was identified as low risk.  Works within 

the proposed alignment require the relocation of utilities via a service trench located in the footpath of 

William Roberts Road, with a small portion of the trench located in the southern portion of Ti Rakau 

Park (approximately 144 m3). Section 5.1.4 indicates a soil sample was collected from the southern 

portion of Ti Rakau Park where the services trench is proposed to intersect the park. The Sample 

collected from EHA102 returned heavy metals concentration consistent with the Auckland Background 

Concentrations. The sample also returned analytical results below criteria for NES - CS, Oil Industry 

Guidelines and AUP(OP) Permitted Activity Criteria.  

As the site was deemed low risk by the 2000 Assessment and with recent soil samples returning results 

below adopted criteria, it is unlikely impacted materials will be present within excavations in the 

southern portion of Ti Rakau Park.  

Following a review of information as part of this report it is likely the site was only used for cleanfill 

disposal however older cleanfills in the Auckland Region were known to accept organic waste that has 
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the potential to breakdown over time and produce landfill gases. As the 2019 sampling did not 

investigate landfill gases, a recommendation should be made as part of the CLMP to manage potential 

effects from landfill gases.  

 Former Service Station at 64B Ti Rakau Drive 

The information reviewed from the multiple environmental investigation prior to the remedial works at 

64B Ti Rakau Drive highlights the following: 

• In 2010, during decommissioning, hydrocarbon concentrations in soil samples collected from 

the former forecourt area, the general vicinity of the former dispenser islands, the remote fills 

and interceptor exceeded Oil industry Guidelines Tier 1 soil acceptance criteria for 

commercial/industrial land use. No exceedances were detected in soil samples collected from 

the former fuel storage tanks 

• 2011 and 2014 environmental assessments reported elevated concentrations of hydrocarbon 

compounds on the southeast site boundary in both soil and groundwater and concentrations of 

petroleum hydrocarbons above the Oil Industry Guidelines for commercial/industrial land use in 

the vicinity of the former stormwater interceptor and ancillary pipework   

• The 2015 conceptual site model deemed that the hydrocarbon impacts were considered to be 

largely restricted to within the Site boundary and impacts beyond the site, in the carriageway, 

were expected to be minor and should be managed via a CLMP 

• In 2016, a total of 2,563 tonnes of hydrocarbon impacted soil was removed from the Site and all 

soil validation results complied with MfE Guidelines for Commercial/Industrial land-use. It was 

considered that the remedial objective was achieved 

• Soil samples collected in 2019 from the southeast boundary of the former service station 

returned hydrocarbon concentrations below the laboratory LOR. 

The historical aerial images indicate the northeast portion of the former service station was located 

within the proposed alignment and therefore is within the ‘piece of land’. However, since the site was 

deemed to have met the remedial objectives outlined in the 2016 SVR, and only minor excavation is 

proposed in the proposed alignment, adjacent to 64B Ti Rakau Drive, encountering impacted soil during 

construction works is considered to be unlikely.  

The 2015 conceptual site model indicated minor residual hydrocarbon impacts were expected to be 

present within the carriageway (Ti Rakau Drive). As this carriageway is located within a separate 

package (EB2 and EB3R) to the proposed alignment detailed in this report, management of the effects 

of the residual hydrocarbon impact will be addressed as part of the CLMP for EB2 and EB3R.  
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7 Mitigation  

 Regulatory Context 

 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, such as soil disturbance take place (Regulation 5(4)). 

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: 

(a) an activity or industry described in the 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. 

Section 3.2 indicates approximately 750 m3 of soil is proposed for disturbance at 16 and 16D Cortina 

Place. The volume of soil disturbance will exceed the permitted activity volume under Regulation 8(3) of 

the NES - CS (25 m3 per 500 m2 of soil disturbance and 5 m3 per 500 m2 of removal) therefore consent 

will be required. As detailed sampling has not been completed for the ‘piece of land’, it should be 

considered that soil disturbance cannot meet the requirements of a controlled activity under 

Regulation 9 and restricted discretionary activity under Regulation 10. 

As sampling cannot be undertaken until site establishment for 16 and 16D Cortina Place, discretionary 

activity land use consent is required, with any potential effects to human health mitigated through a 

CLMP.  

Ti Rakau Park and 64B Ti Rakau Drive are both considered unlikely to be significant sources of 

contaminants within the proposed alignment, therefore are not considered to be identified as a ‘piece 

of land’ under the NES - CS and do not require consent for activities undertaken on site under the NES - 

CS.  

 Auckland Unitary Plan (Operative in Part) 

Chapter E30 of the AUP(OP) addresses the effects of the discharge or contaminants from contaminated 

land or land containing elevated levels of contaminants into air, or into water, or into land pursuant to 

section 15 of the Resource Management Act 1991. As both Ti Rakau Park and 64B Ti Rakau are 

considered unlikely to be significant sources of contaminants, within the proposed alignment, consent is 

not required for activities undertaken on these sites. 

The soil disturbance at 16 and 16D Cortina Place does not comply with the permitted activity standards 

of Chapter E30, as soil disturbance volumes will exceed 200m3. Therefore, to meet controlled activity 

rules under section E30.6.2.1 of the AC Unitary Plan, a detailed site investigation must be prepared and 

submitted to Council for consideration. As sampling cannot be undertaken until site establishment for 

16 and 16D Cortina Place, discretionary land use consent is required, and related environmental effects 

can be managed through a CLMP.  
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 Asbestos Containing Material and Leaded Paint 

Owing to the age of the housing stock in the vicinity of the proposed alignment, it is possible that 

buildings may contain hazardous building materials such as asbestos and lead based paint which have 

the potential to provide for localised impact to soil if in disrepair. Of the structures located within the 

areas of proposed works, two were identified with potential hazardous building materials at 16 Cortina 

Place and 16D Cortina Place. As demolition of these structures is proposed, an asbestos containing 

material survey should be undertaken prior to demolition. Impact by asbestos in soil should be assessed 

at this time.  

 Unexpected Discoveries 

It is possible that during the course of the works unexpected discoveries of impact in soil will be 

discovered, for example hazardous building materials from fly tipping, visual observations of staining or 

the presence of odours etc.  If unexpected discoveries such as these are made during site works, a 

suitably qualified environmental practitioner (SQEP) should be consulted. 

 Management of Effects 

Based on the information reviewed as part of the AEE, it is likely for contaminated soils and 

groundwater to be encountered during excavation within the proposed alignment.  There is also 

potential for asbestos containing material, leaded paint, and unexpected contaminants to be 

encountered during works within the proposed alignment. It is considered that any effects could be 

appropriately managed via the development of a CLMP.    

The CLMP should be prepared by a SQEP and will require updating as the Project progresses, as further 

information becomes available and will include but not be limited to: 

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

• Summary of any soil sampling works undertaken 

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

• Identify hazards arising from contamination (if present) 

• Identify potential effects from landfill gases at Ti Rakau Park and manage the effects accordingly  

• Identify a sampling regime for 16 and 16D Cortina Place  

• Identify specific management procedures developed for construction earthworks including: 

o On Site soil management practices 

o Off Site soil transport and disposal 

o Erosion and sediment control 

o Management of dust and odour 

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

• Post development controls (if required). 

If the land use along the proposed alignment was to change to a more sensitive land use than that 

proposed as part of the Project, the risk from contamination (if present) should be assessed by a SQEP. 
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The contractor will also 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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8 Conclusions 

Based on the information reviewed as part of this assessment: 

• Soil disturbance activities are planned at 16 and 16D Cortina Place, sites identified as historically 

or currently having HAIL activities undertaken on them. It is considered likely that there will be a 

risk to human health or the environment for contaminants in soil to be disturbed at 16 and 16D 

Cortina Place.  A such, resource consent is required under both the AUP(OP) and NES - CS), with 

any risks to human health and the environment managed by a CLMP 

• Resource consent is not required under the remaining sites    

• It is possible during works that unexpected discoveries of impact in soil may be encountered. If 

unexpected discoveries such as these are made during site works, a SQEP should be consulted 

• All remaining sites identified within the proposed alignment are deemed unlikely to be a risk to 

human health  
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Annexure A – Previous Environmental Investigations 

 



 

William Roberts Road Extension – Contaminated Land Effects Assessment 

Annexure B – Historical Aerials 
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Annexure C – AC Reports 
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Annexure D – 2019 DRAFT Environmental Assessment 
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Background1.

Auckland Regional Counci l  (ARC) has undertaken a rev iew of  the sanitary
landf i l l operations throughout the region to ensure that al l the necessary
resource consents are in place. As par t  o f  thi s and wi th  the assistance o f
territorial local authorit ies (TLA) throughout the region, closed landfi lls 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 landf i l l  gas f rom the old landf i l l  si tes that may be hav ing an
adverse ef fect on the environment, and Where necessary and practicable to
carry out remedial site works. In this regard, Manukau City is committed to
f inding longer term solutions to the closed landf i l ls, 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 Criteria2.

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

O

O

O

P r o x i m i t v  t o  w a t e r  c o u r s e sO

Hydraulics, water levels & rainfall

Leachate toxicitv risk factor
O

I

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

s p a c e s
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In meeting the above objectives, the following key issues were also considered
to be part of the assessment proccss:

Health and Safety of the General Public
Structural Integrity
Ecological Impacts
Water Quality
Sediment & Erosion Control

I

O

O

O

I

Air QualityO

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.

Landfill Locations3.

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 l. A map of each site is given in
Appendix A of this document.

Table 1: Landfill Names and General Locations

No.
Landf i l l  Si te
Nam e

Road Location & Suburb

I Hills Rd Hills Rd, Ma Held Park, Otara
2 Whitford Bridge Whitford Road, Whitford Bridge Reserve, Whitford
3 Pah Rd Pa » atoetoe Cemetery, Pa » atoetoe

4 Ngati Otara Park Alexander Crescent, N~ati Otara Park, Otara
5 Riverina Ave Riverina Ave, Pakuran~a

Riverhills Park Cnr Ti Rakau Dr and Gossamer Drive, Pakuran ~a
7 Leabank Park Cla more Street, Manurewa
8 Miro Rd Cnr Miro Road and Mahun~a Road, Man ~ere Brid~e

Dale Crescent Dale Crescent, Pakuran ~a

10 Kingfisher Pl Kingfisher Place, Mangere

l l
12

Coxhead Rd

Oruaran ~i Rd

Cnr Coxhead Road and Kohiwi Road, Manurewa
Oruaran~i Road, Ihumatao

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

14 Robert Allan Rd Robert Allan Wa , Pakuran ~a
15 Roscommon Rd Cnr Roscommon & McGlau~hIin Roads, Puhinui
16 Tiraumea

Reserve
Tiraumea Ave, Pakuranga

17 Old Quarry Rd Cnr Walmsel and Coronation Roads, Man~ere

18 Ud sRd Cnr Ud s and Reeves Roads, Pakuran~a
I

20 Ennis Ave
. . , . .

Ennis Ave, Pakuran~a
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~21 Kiwi Es~lanade Kiwi Es » lanade, Man ~ere Brid ~e
22 Riverhi l ls

School
Between Gossamer Dr & La Trobe St, Pakuranga

23 Millen Ave Millen Ave, Pakuran~a
24 Ti Rakau Park Between Cortina Place & Ti Rakau Dr, Pakuran~a
25 Harania Ave Harania Ave, Favona

26 Botany Rd Cnr Botany and Andrew Roads, Pakuranga

27 Tanners Rd Tanners Road, Man~ere

28 Clifton Rd Clifton Road, Beachland
29 Bairds Rd Bairds Road, Otara
30 Riverlea Rd Tamaki Bay Drive, Pakuran~a

32
33

a 4 ¢

Beach Rd

Bells Rd

, ¢

Beach Road, Favona

Bells Road, Pakuran~a

34 Elm Park Gossamer Dr, Pakuranga

35 Hillto~ Rd Cnr Hillto~ and Redoubt Roads, Manukau Hei~hts
36 Allenby Rd Cnr Allenb and Great South Roads, Pa~atoetoe
37 Manukau Yacht

Club
Kiwi Esplanade, Mangere Bridge

38 Mangemangeroa
Brid ~e

Whitford Road, Whitford

39 Gmana Park Omana Road, Pa~atoetoe

History4.

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 av ailable on the history of  some si tes is unclear. Further
monitoring has been carried out on these sites to ascertain the extent of
contamination and their ef fects on the env ironment. 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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Methodology5.

Pre liminary Invest iga t ions & Screening5.1

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 briei 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 fiom an operating
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
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
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Harania 4
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Harania 3

Harania 5
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B

B

B

B

S

S

B

B

S

S

S

S

S

S

B

S

S

B

B

B

S

B

B

B
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33. 1 3

26.2

1.3

231.93

30.12

1 1.14

12.65

8.13

10.54

9.04

13.86

0.63

15.96

25

0.54

0.11

1.45

1.99

0.25

3.92

37.65

6.93

6.69

0

4.46

0

3.5

0.51

0

0

7.64

5.73

7.01

5.1

5.1

2.23

0

0

0.48

0.25

8.28

0.57

1.27

0

0

0

0.24

0.08

4.65

3.38

0.08

0

0. 18

1.03

0,28

0.01

0.14

0.01

0.12

0.06

1.83

0.06

0.2

0,1

0.06

0.07

0.17

0.05

0.15

0.21

0

0.1

1.4

1.24

0.06

0.93

0. 15

5.11

0.2

0.29

0.16

0.27

0.12

0.04

0.02

0.1

0.02

0.03

1.58

0

0.36

0.11

1.22

0.05

4.44

2.57

10.91

10.28

1.24

77.79

10. 1 5

5.76

5.19

3.54

4.46

3.6

4.8

0,74

5.94

8.39

0.31

0. 12

2.84

0.66

0.51

1.36

13.01

2.4

3.51

10.59

15.91

7.96

4.58

2.39
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The method asstunes that the potential for effects for each of the indicators is
equal at the concentrations in the typical landill 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 o f
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 reiiise 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:

landfill capping & ground coverI

landfill stabilityC

public health & safetyiSSI.1€SO

landfill status - closed or operationalO

landfill maintenanceC

proximity to water coursesO

landfill gasO

landfill odour levelsO

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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Assessment of Old Landillls 6Job Number: 15951

Author: RS
Date: June 2000



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

GPIB

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

E Ti I ` 3 l 1 m C a  R e s e r v e Tiraumea Ave, Pakuran~a

l l Ud sRd Cnr Ud s and Reeves Roads, Pakuranva

19 Norana Rd Norana Ave, Favona

23 Millen Ave Millen Ave, Palcuranva

25 Harania Ave Harania Ave, Favona

Botany Rd Cnr Botany and Andrew Roads, Pakuran~a

27 Tanners Rd Tanners Road, Manvere

28 Clifton Rd Clifton Road, Beachlands

29 Bairds Rd Bairds Road, Otara

30 Riverlea Rd Tamaki Bav drive, Pakuranva

31 Harania Inlet John Fletcher Drive, Favona

32 Beach Rd Beach Road, Favona

'vw. J J Bells Rd Bells Road, Pakuranva

34 Elm Park Gossamer Dr, Pakuranva

35 Hillto~ Rd Cnr Hillto~ and Redoubt Roads, Manukau Heivhts

36 Allenb Rd Cnr Allenb and Great South Roads, Pa~atoetoe

37 Manukau Yacht Club Kiwi Es~lanade, Manvere Brid~e

38

39

Mangemangeroa
BridUe

Omana Park

W hitford Road, W hitford

Omana Road, Pa~atoetoe

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.

Manukau City Council
Assessment ol Old Landfills .7Job Number: 15951

Author: RS
Date: June 2000



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

£3253
Table 4: Landfills where more detailed investigations were carried out

including leachate monitoring

No. Landfill Site Name Road Location & Suburb

I Hills Rd Hills Rd, Mayfield Park, Otara

2 Whitford Bridve Whitford Road, Whitford Brid~e Reserve, Whitford

'1_J Pah Rd Pa~atoetoe Cemete , Pa~atoetoe

4 Nvati Otara Park Alexander Crescent, N~ati Otara Park, Otara

|  ' ° |

H Riverhills Park Cr1r Ti Rakau Dr and Gossamer Drive, Pakuran~a

7 Leabank Park Claymore Street, Manurewa

E Miro Rd Cnr Miro Road and Mahun~a Road, Man~ere Brid~e

B Dale Crescent Dale Crescent, Pakuran~a

E l Kinvfisher Pl Kinvfisher Place, Man~ere

l l Coxhead Rd Cnr Coxhead Road and Kohiwi Road, Manurewa

I2 Oruarangi Rd Oruarangi Road, lhumatao

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

I4 Robert Allan Rd Roben Allan Wa , Pakuranva

I7 Old Qua Rd Cnr Walmsel and Coronation Roads, Man~ere

20 Ennis Ave Ennis Ave, Pakuran~a

21 Kiwi Es~lanade Kiwi Es » lanade, Man~ere Brid~e

22 Riverhills School Between Gossamer Dr & La Trobe St, Pakuran~ a

24 Ti Rakau Park Between Cortina Place & Ti Rakau Dr, Pakuran~a

Standards & Guidelines5.2

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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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)5.3

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 drinldng 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 signif icant 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
potent ial r i sk o f contamination is considered to be signif icant 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, i f thc 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 signif icant and the
monitoring must be carried out on a regular basis. In such cases, a regulatory
consent for discharge of  the leachate into the env ironment may be required
depending on other factors such as the sensitiv ity of  the receiving waters and

toxicity/.characteristics of the contaminant.

However, i f  t he level of  Cadm ium in the leachate is below 50% of  the
guideline value (i.e. less than 0.5 m g  /  L ) , then the ri sk  o f  any  ac tual  or
potential adverse environmental effects is considered to be not signif icant and
no regular monitoring is required. In this case there would be no requirement

for discharge consent.

Hence the measured concentrations o f contaminants i n 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

Manukau City Council
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~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  P aramet ers fo r  M CC O ld  L an df i l ls5.4

In case of MCC Old Landfills, f ive contaminant parameters have been used for
calculat ion 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:

they are indicators of leachate toxicity to the environment and public healthC

reliable standards or guidelines are available for these contaminantsO

the borehole leachate data for these parameters were available for the

assessments in this report
O

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
o u t

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 signiicantly 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

Leac ate Toxic ty Risk F c t o r s

Landfi l l Cd Cr Pb NH4- N Nitrate Totals
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Riverina Ave 0.44 0.184 0.028 0.03

Riverhills 0.004 0.0086 0.72 0.04 0.78
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~Kinvfisher 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 42

Oruaran~i Rd 0.007 0.0094 Q.O86 0.085 0.19
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~Old Quar Rd 0.01 0.032 2 0.2 0.52

Ennis Ave 0.01 0.002 0.004 0.094 0.037 0.15

Kiwi Es~lanade 0.01 0.14 0.4 0.138 0.69

Riverhills School 0.01 0.002 0.02 0.0036 0.0003 0.04

Ti Rakau Dr 0.01 0.0016 0.0148 0.058 0.042

~Hafania ~ ~ 5.01 ~ ¢.:» »=a==s.==.. ==
~ ~~1 ~  ~ -~ - 0 . 6 ~ ~ 0;b66Tf

~Bairds Rd 0.01 0.006 04 0.054_ 0.11

_ _
US EPA Guideline 1.0 5.0 5.0 _
ANZECC Guideline _ ! 5.0

The cohcentration 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.

Criteria for Application of LRF5.5

For an indiv idual 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 live 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 enviroment.

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

In relation to landf i lls 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 enviromnent, etc., have also
been taken into consideration in assessing whether these landfills require any
I`€SOLll 'C€ CO1'lS€1'1t

Consideration of Other Factors5.6

The methodology for evaluation includes other key factors such as

landfill capping & ground coverO

landfill stabilityO

public health & safety issuesO

landfill status - closed or operationalI

landfill maintenanceQ

proximity to water coursesO

landfill gasO

landfill odour levelsI

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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Sources of Information6.

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 f rom the recollections of  long serv ing council  staf f .
Furthermore, such information has been supplemented in places by the
memories of the public who either worked on some of the sites, or l ived near
them at the time of f illing.

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 the 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.O. 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 "O1d 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 "Landf ill Dri lling Logs" report prepared by Groundsearch EES.
The bore hole logs for the three groundwater monitoring bores installed at Miro
Rd have been prepared by Man au City Council staff.

Information relating to visual assessments and descriptions of the existing site
surface, observable contamination, site stability, r i sk  to public health and
safety, and maintenance of the Old Landfi ll si tes, are based on site v isits by
relevant GHD consultant and Manukau Citv Council staff. These are discussed

Y

in Section 8 of this report
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Monitoring Data7

Initial Investigations & Monitoring7.1

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. Aful1 round of surface and groundwater sampling was
undertaken in March to May 1996, and October / November 1996.

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

Elm ParkHills Road-Mayfield
Park

Riverina Ave OOI

Bairds RoadKingfisher Place II

Onlarangi RoadI
Coxhead ParkPah Road IO

Harania AveO
Old Quarry RoadRobert Allan Park OI

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.

Data for Priority Landfills7.2

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 Febmary 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:

14Manukau City Council
Assessment of Old Landills

Job Number: 15951
Author: RS
Date: June 2000



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

\ . P

Ammonia NitrogenCadmium

Total NitrateChromium

dissolved oxygenCopper

HManganese

electrical conductivityOI'1

salinitvead

I'1C 0 temperature

ASS€SSm €I '1 t  OH -S i ' (€

0 odour

0 clarity

0 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 init ial ly monitored but discontinued fol lowing the f irst rev iew
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

Groundwater Bore Location7.3

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
f i l l) 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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Sampling Procedures7.4

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 f resh spring water rather than water that had potential ly been
pooled at the site for some time. To achieve this al l  vegetation was cleared
away f rom 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 al low settl ing 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 o f samples, whichever was the greater, for both
groundwater and surface water. Furthermore, one trip blank was taken per
sampling round.

Subsurface Investigations7.5

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 'origina1' 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.

Table 6: Drilling Investigations Summary

N o
No. of "m "

.|nBor es #Bores

Gas
(> 10%
LEL)

i n

#Bores

G r o u n d

wat er
i n

#Bores

Ground
-water
Depth

(m)

#
Piezo's

I Hills Rd 4 4 4 4 1.5 4

2 Whitford Br 11 2 2 9 1.2 6

3 Pah Rd 3 3 0 3 2 3

4 N~ati Otara 3 3 1 3 1.2 3

5 Riverina Ave 5 0 0 2 2 1
6 Riverhills Pk 3 O 1 2 l

7 Leabank Pk 0 1 2

8 Miro Rd 3 3
8 Ud sRd 2 0 2 2.5 1

9 Dale Crescent 4 l 4 3 2 1

l 1 Coxhead Rd 4 3 1 2 2
12 Ofuarangi 7 1 O 1 2.5 -

12.0
3

13 Gt. Sth Rd 4 4 1 2 5 4

14 Robert Allan 4 1 2 3 1.5 2
16 Tiraumea Ave 3 i 1 1.7

17 old Quar 7 2 5 1 2.3 I

20 Ennis Ave 3 1 0 0 1

23 Millen Rd 2 0 1 2 1.5 0

24 Ti Rakau Pk 7 O 3 2-3 1

25 Harania Ave 5 1 5 1.2-2 3

34 Elm Park 0 I 1.6
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Environmental Effects8.

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.

General Characteristics of the Landfills8.1

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 (Maytleld
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 resewes. 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

Many of the remaining sites reportedly took a mixture ofOI`1 OCCQSIOHS

materials ranging from clean-ill to illegal household refuse. For some sites it
is thought that they took clean-ill 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.

Site Inspections & Assessments8.2

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 dns 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
ained by MCC Parks. Aexotic trees. The majority of sites are well maint

summary of site inspection report is given in Table 7.

Stormwater drains cross manv 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:

Riverhills School - housesO

Hills Rd - housesO

Ngati Otara - marae buildings and housesO

Great South Rd - commercial buildingsI

Miro Rd - marae buildingsO

Harania Rd - housesI

Kingfisher Pl. - housesO

Dale Crescent - housesO

Riverina Ave. - housesO

Riverhills Park - clubhouseI

The sites, which are major recreational parlgs, 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

N Cover Stability Health & Safety M a i n t e n a n c e

1 Hills Rd GFBSS COVGI' Recent clay capping. No visual signs of
instability or soil erosion. Well developed as a
Park and sports ground.

No significant risk identified closed Well maintained. Some
further work in progress

2 Whitford Bridge
(Park)

Gr as s  c over Good ground cover in grass over all areas
including at interface with Turanga Creek. There
are signs of herbicide spraying and soil erosion
along one part of the site close to swampy area

No significant risk identified C l os ed Part of the site is well
developed as a Park.
Another pan is used as
horse paddock for Pony
Club. The site is well
maintained.

3 Pah Rd GFBSS COVGI' Signiiicant vegetation at interface with estuary
No signs of erosion or slips

No signiicant risk identified closed Well maintained

| . Q

I
Ri ver i na A ve Grass COVGT

¢ u

devel op ed  as  a P ar k

Veg et at ion al on g th e f oresh or e.  B ut  h er b i c i de
spr ayi ng leadin g t o s ig ns  of  eros ion and
ins tab i l i t y al ong t he ed ges  of  th e Es t uary

Herbicide spraying along the
edges of the Estuary may pose
ecological risk. No other
significant risk identified

Closed

I

Generally well maintained as
a Park

I
Riverhills Park Grass C OVEI ' No visual signs of instability or soil erosion. Well

developed as a Park and sports ground.
No signihcant risk identified Closed Considerable herbicide

spraying along the edge to
the estuary. This may pose
some ecological risk.
Otherwise well maintained

7 Leabank Park Gr ass  C OVBF Generally no visual signs of instability or soil
erosion.

No signiticant risk identified Closed A small Park, well maintained
as a reserve and sports field
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N Cover Stabi l i ty Health & Safety Maintenance

HMiro Rd Gr as s  CO VG I' Recent clay capping. No visual signs of
instability or soil erosion. Well developed as a
Park

No significant risk identiiied Closed W el l  main t ai ned  as  a

reserve.  S ome f ur th er  work  i n

pr og r es s

E Dale Crescent Gr as s  CO VEI ' Generally no visual signs of instability or soil
erosion.

No signiticant risk identified Closed A s mal l  P ark ,  wel l  main ta in ed

as  a r es er ve

10 Kingfisher Pl Grass cover Herbicide spraying along interface with estuary
There is very little vegetation. Evidence of soil
erosion and slumping along the interface with
estuary.

No significant risk to people
but the herbicide spraying may
pose ecological risk..

closed Well maintained, except for
the herbicide spraying

11 Coxhead Rd Gr as s  c over Good ground cover in grass over all areas
including at interface with Stream. No signs of
erosion or slips

No significant risk identified Closed Well developed and
maintained as a Park with
mature trees. Stormwater
drainage runs through the
site and is discharged into
the Stream

12 Oruarangi Rd Gf`2SS COV8I` Good ground cover in vegetation over all areas
including at interface with Oruarangi Stream. No
signs of erosion or slips

There is poor fencing to the
site. Hence a signilicant
amount of rubbish is still being
dumped at the site, including
household waste. The site is
close to residential area and
may pose a significant risk to
public health, particularly to
children.

Closed Undeveloped, overgrown
with grass and shrubs. Site
maintenance work is
currently being carried out
by MCC.

13 Gt. South Rd Grass cover No signs of instability. Significant dumping of
commercial & industrial rubbish, including
discharge of oil & grease, along the interface
with the estuary.

No signiticant risk to people
but the rubbish dumping may
pose ecological risk.

Closed Not well maintained, but
maintenance work is
currently being carried out by
MCC
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N Site Cover Stabi l i ty Health & Safety Open Maintenance

14 Robert Allan Rd Grass cover No visible signs of instability or soil erosion. No signiicant 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 estua .

15 R o s c om m o n  R d Grass cover Good ground cover in grass over all areas No significant risk identitied Closed Undeveloped, overgrown
including at interface with Puhinui Stream. No with grass and shrubs.
signs of erosion or slips Stormwater discharge into

16 T i r a u mea  R es er ve 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
oth~ ~ . ~._ ..~

17 Old Quarry Rd H b' 'de s ra ing along interface with Stream No significant risk to people closed Well maintained, except forGrass cover er  i ci p y .
ln 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 resewe
erosion.

19 Norana Rd Grass cover No signs of instability. Signiicant dumping of No signincant risk to people Closed Not well maintained
domestic rubbish along the foreshore, the but the rubbish dumping may
interface with the Manukau Harbour. ~ose ec~ » ~° . '

20 Ennis Ave Grass cover No visual signs of instability or soil erosion. No signmcant risk identitied. Closed Well Maintained
Adjacent to a tributary of Pakuranga Stream. Some herbicide spraying to get

' ~ 0 o `~ - - 0

21 Kiwi Esplanade Grass cover Some vegetation at interface with Manukau No significant risk identihed closed Well maintained
Harbour shoreline. No signs of erosion or slips
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Site C o v e r Stabi l i ty Health & Safety Open M a i n t e n a n c e

22 Riverhills School GFESS COVGI' No visual signs of instability or soil erosion
Adjacent to Stream and Estuary.

No significant risk identified C l os ed W el l  mai nt ai ned  as  a reserve

23 Mi l l en  A ve Gr as s  c over No visual signs of instability or soil erosion
Adjacent to Tamaki Estuary

No significant risk identified Closed W el l  mai nt ai ned  as  a reserve

wi t h  s ome mat ur e t r ees

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 Gr as s  c over Mostly open space with vegetation at interface
with the Stream. No signs of erosion or
instability.

No signmcant risk idcgntmed Closed Well maintained

26

27

Botany Rd

Tanners Rd

Grass cover

Grass cover

No visual signs of instability or soil erosion

Top fill cap is about 2 metres and well grassed

No signiticant risk identined

No significant risk identified

C l os ed

C l os ed

Well Maintained

Well maintained

28 Clifton Rd Gr as s  C O VBF This is a small reclaimed area developed as a
boat ramp. The landfill is surrounded by Turanga
Estuary on three sides and is subject to natural
forces from tidal flows. There is good ground
cover in grass. There are also some rocks along
the edges with the Estuary. This provides some
protection from erosion. No visual signs of
erosion or slips were identified.

No significant risk identiHed C l os ed This site could be enhanced
with planting of trees and
removing some of the
exposed solid waste. This
includes items such as steel
wire / rods left exposed in
the sandy beach area at the
boundary with the Estuary.

29 Bair ds  R d GFBSS COVGI' No signs of instability. Signiticant dumping of
domestic rubbish along the interface with the
road and Stream.

No significant risk to people
but the rubbish dumping may
pose ecoiogical risk.

Closed Not well maintained, but "
maintenance work is
currently being carried out by

30 Riverlea Rd Grass cover No visual signs of instability or soil erosion.
Good vegetation cover along the foreshore

No significant risk identihed Closed Well maintained as a reserve

31 Harania Inlet G r as s  c over Generally no visual signs of instability or soil
erosion.

No significant risk identified Closed A small Park, well maintained
as a reserve
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S i t e Cover Stability Health & Safety M a i n t e n a n c e

32 Beac h  R d Gras s  COVEV Herbicide spraying along interface with Manukau
Harbour. There is evidence of soil erosion along the
shoreline.

No signif icant risk to people but lhe
herbicide spraying may pose
ecological risk.

c losed Well maintained, except for the
herbicide spraying

33 Bells Rd Grass  c over Generally no visual signs of instability or soil erosion
Adjacent to stream

No signi f icant  ri sk identi f ied Closed A smal l  Park,  wel l  maintained as  a

res e r ve

34 Elm Park GTGSS COVEI' No visual signs of instability but weed spraying along the
steep slopes are prone to erosion. The Park itself is not a
landfill. lt is only the strip of land along the edge of a
tributary of Pakuranga Stream, that was used as a
landfill.

No signif icant risk to people
identif ied, but the herbicide spraying
may pose ecological risk.

Closed W el l  Mai ntained

35 Hilltop Rd Grass  c over Good ground cover in grass over all areas. Deep lopsoil
layer and no signs of Iandhll rubbish. A small Stream
stans at the bottom end of the landfill. No signs of
erosion or slips

No significant risk identified Closed Undeveloped, overgrown with
grass and shrubs.

D

37 Manukau Yacht Club GFBSS COVGI' No visual signs of instability or soil erosion

. I  ° '  I

No significant risk identitied

O '  l

Closed

' » . '  I

Well Maintained

38 Mangemangeroa
Bndge

Grass & shrub

cover

Good ground cover in dense bush over all areas
including the steep slopes. Without the vegetation this
site would be highly prone to erosion & slips. No signs of
erosion or slips were identified. At down-slope boundary
the landfill adjoins the Mangemangeroa River.

No significant risk identified Closed This site has signiticant natural
vegetation that is essential for
protection from soil eroslon &
slips. The steep slopes and deep
valleys limit the options for any
further development of the site.

Om ana  Pa r k GFBSS COVBI' Generally no visual signs of instability or soil erosion No significant risk identified arising
from the old iandhll.

Closed Generally well maintained as a
resewe and sports Held
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Type of Fil ls and Landfil l Area8.3

The old landfills have a range of  f i l l 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 A r e a

I Hills Rd Park Sewage Treatment Plant, Municipal Tip 2 (ha)
2 Whitford Bridge Reserve ,Pasture Municipal Tip, Demolition material 3

3 Pah Rd Park Munic ipal Tip 0.5

Ngati Otara
Park

Park Munic ipal Tip E
5 Riverina Ave Park Cleanfill 0.3

6 Riverhills Park Spons Field Cleanfill 1.5

7 Leabank Park Sports Field Cleanfill 2

8 Miro Rd Waste Land Inorganic Refuse, Cleaniill, Domestic Waste 2

9 Dale Crescent Open Space Cleanfill and Gravel _ _
10 Kingfisher Pl Reserve Inorganic Fill 0.05

I I Coxhead Rd Reserve Munic ipal Tip 0.4

I2 Oruarangi Rd Refuse Col lect ion

Ar ea

Inorganic Refuse, Sewage Sludge, Green

Waste
0.2

I3 Gt. South Rd Reserve Cleanfill, Domestic Waste 0.3

I4 Robert Allan Rd Open Space Cleant i l l 0.2

15 Roscommon Rd Road Reserve Non Household Refuse 0.2

16 Ti raumea

Reserve
Reserve Access Unknown 0.2

I7 Old Quarry Rd Reserve Municipal Tip, Cleanfill, Green Waste

I8 Udys Rd Reserve Cleanfill, Non-Household Refuse 0.2

19 Norana Rd Reserve Inorganic Refuse, Green Waste 0.2

20 Ennis Ave Reserve Cleantill, Demolition Material 0.05

21 Kiwi Esplanade Reserve Cleanti ll, _Demolition Material, Inorganic

Refuse

22 Riverhills
School

Road Reserve Unknown

23 Millen Ave Reserve Cleanfill O

24 Ti Rakau Park Reserve Cleantill 4

25 Harania Ave Park Non-Household Refuse 0.3

26 Botany Rd Reserve Non-Household Refuse

27 Tanners Rd Mar ae Bin Disposal, Cleanfill O

28 Clifton Rd Reserve Demolition Material, Inorganic Refuse 0.05

29 Bairds Rd Reserve Non-Household Refuse 5

30 Riverlea Rd Reserve Non-Household Refuse 0.05

3 | Harania Inlet Reserve Non-Househdld Refuse 0.05

.25Manukau City Council
Assessment of Old Landiills
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No ite Current Use Fill Type Area

32 Beach Rd Reserve Non-Household Refuse 0.05

33 Bells Rd Reserve Non~Household Refuse 5

34 Elm Park Park Cleanfill

35 Hilltop Rd Road Reserve Inorganic Refuse 0.05

36 Allenby Rd Playground Cleantill, Car Bodies _
37 Manukau Yacht

Club
Road Reserve Cleanfill, Demolition Material, Green Waste

38 Mangemangeroa
Bridge

Road Reserve Illegal Dumping, Non-Household Refuse 0.3

39 Omana Park Park Cleantill, 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.

I
Leachate Discharge & Risk Factor8.4

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 forty 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 quali ty, both
between different sites and at the same site at different times. These variations
may wel l be due to cl imatic, seasonal or tidal factors, or f rom variable
contaminant loading from other sources. Furthermore, the water quality results
also confirm that seawater intmsion 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 the 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
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. Similar ly,  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

LAND FI LL
LEACHATE

RISK FACTORS
.\.. ~

Hills Rd ~
~

. P 61.4 ~ . ~
Whitford Bridge 1.4

I - f ? '  " f f
P a h  ~ ~ .' »=

'a
~  ~ ~  ~  ~ ~ ~ ~ ~ ~ = ~

..V _,,,..uma.. m ~.=a==~ ~ -=»»»;.-:;:===;;;s;.'=¢-.r=.:-¢;=r».. ~ f ::==2==a=a==:a,.1 -~ ;;;._.___~:.='¢===;§

Riverina Ave
» ~ ~

0.7

Riverhills 0.8

Leabank 0.3
:g .,.=».. ».. .' " \M l r o  . R d ~ . ::~.zj-t.§;. . ' ; _ » ,'nf .5 7.9 ~

; ' < " . '
urs/

Kingfisher Ave 0.3

Coxhead Rd 1.4

Oruarangi Rd 0.2

=*f ~- §'='* "'§=ff" ~ ~.....====§2I==; ~  ~

R ~ ~ ~ ..  .~  ~ ~  ~  ~  ~  ~  ~  .
~ ._ ,._... &...... .  ~  ~ ...,  ~.. ~ .....~ ...........==~ ~ ~ ~

~..... ....._  ~ _ .~
~  ~ . ~  ~  ~  ~»-.-.; , - :  ~ = =;. .nfs.;;.

.-..=,.,=~ ~ -~, , , , ,.......... _.. ..... ~ ...........~
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Old Quany Rd 0.5

Ennis Ave 0.1

Kiwi Esplanade 0.7

Riverhills School 0.0

Ti Rakau Dr 0.1

Harania Rd

Bairds Rd . ~ ~ . .  ~ ~
0.1

MAV for combined effects of Eve contaminants 5.0

MAV - Maximum Acceptable Value _
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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 identif ied as those
that may pose a significant risk to the environment and hence require resource
consents for discharge of leachate to the receiving env ironment. In terms of
leachate toxicity the other landf i l ls l isted above, do not pose a r isk  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 Watercourses8.5

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 Old Landf ills. However, a small number of the old landfi lls identif ied 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 adj acent 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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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 Old 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 & Rainfall8.6

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 rainfal ls, also result in significant
di lution of  contaminants in the landf i l l leachate. This is ref lected in the low
levels of leachate contaminants measured in the respective landf i l ls and
dOW1'1SlI`€aIT1 W&l€I`S.

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 Emissions8.7

Drilling showed a range of filled materials, from substantial concentrations of
refuse to clean-till. 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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Assessment of the Surrounding Environments8.8

Most sites are in residential areas. Miro Rd is in the Mangere light industrial
area along Mahunga Drive and is adj acent 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:

terrestrial ecologyQ1'OL1nd\Nat€I` I`€SOL1I'C€S
\ - r

marine ecologyfreshwater ecology

fishing1`€CI`€&t iOI'13. l  USCS of  W 3t€I`
l n /

shellfish g a S  € X p o S l l I ` €

slope stabilitysettlement

tapu & mana II'13L1I'1

0 miscellaneous public healthphysical contact

General ly, the MCC Old Landf i l ls are well  maintained as a Publ ic Park or
Reserve wi th good ground cover i n 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), landf i l l size, f i l l -type,
Leachate Risk Factor, etc., to assess actual or potential risk to the environment

and/or to public health and safety.

Assessments of  potential ef fects of  specif ic landf i l ls on thei r 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 al l of the landf il l
sites has been degraded over time by urban and industrial development. Verbal
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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 Tamald River including the
Tamaki Estuary (whose catchment includes the remaining sites), supports
significant shellf ish banks and fisheries. Moreover, inlets into these mangrove
communit ies in the estuaries,  remain signif icant f ish 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 f low 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 o f dilution prior to

The greater the groundwater flow through a site, the more them e a s u r e m e n t

leachate will be diluted and the less the measured concentration of the
dilution it iscontaminants will he. By not taking account of the potential for

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 enviror1mental effects of the landfills on the ecosystems
compared to the Leachate Strength values.

Act ivit ies8.8.3
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

It is noted that the Otara Lake, downstream of Hills Road isw a t e r  r e c r e a t i o n

being considered for upgrading for water sports

Risk to Public Health & Safety8.9

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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E E
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
landf i l l  si tes hav e now become publ ic reserves,  which increases the risk of
public health and safety problems through physical contact with refuse. It is
therefore important that the landf i l l  si tes 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 moni toring since
1994. This indicates that, public health risk f rom these old landfi l ls, are not

significant

8.10 Maori Values

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 Water8.1

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 of 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.

Safeguard & Mitigation8.12

Al l necessary precautions and mitigation measures wil l 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.

Consultation8.13

The assessment o f 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 in1996

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 proj ect are
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All known current and retired long-service staff were consulted about the
existence and location of sites and knowledge of the known sites.

O

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

O

undertaken with € affectedThere 3 5 been consultation partiesO

(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 Tmst 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.

Future Monitoring8.14

The extensive period of monitoring already carried out between 1994 to 1999,
show that the levels of  environmental contaminants at the old landf i ll  si tes,
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.

Conclusions8.15

Manukau City Council has carried out extensive monitoring over a long period
of  time (since 1994) to identify env ironmental risks associated with the Old
Landf i l l Sites in the M CC Catchment. The evaluations used a num ber of
methodologies, to ascertain actual and/or potential environmental effects from

the landfills. These included;

use of Condition Index (see Section 8.8.1)O

calculation of Leachate Strength (see Section 5.1)O

site inspections & assessments (see Section 8.2)C

calculation of Leachate Risk Factor (see Sections 5.3 & 8.4)O
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Some of the methodologies such as Condition Index and Leachate Strength,
have bccn 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:

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

O

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.

O

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.

I

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

Hills Road (Mayfield Park)O

Pah RoadI

Ngati OtaraO

Miro RoadI

Dale CrescentO

Great South RoadO

Robert Allen RoadI

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 f raction. 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 landtill  has clean-til l 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
identif ied. Hence, it is considered that this site should also be excluded f rom

any need for resource consents.
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In our assessments, only ive of the MCC Old Landfill sites may require further
consideration by ARC as to whether there is any justilication for any resource
consents for the sites. These sites are:

Hills Road (Mayfield Park)I

Pah RoadI

Ngati OtaraO

Miro RoadO

Great South RoadC

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 nubbish 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
enviromnental 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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Scope and Limits of Investigations9.

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 Landf i l ls prepared for Manukau Ci ty Counci l  by ESR Env ironmental
Limited 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 prov ided
from the above sources. Gutteridge Hasldns 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 obsewations, explorations and
investigations have been made. Subsurface conditions, including groundwater
levels and contaminant concentrations can change in a limited time. This should
be bome 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 GI-ID. 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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Job Number: 15951
Author: RS
Date: June 2000



C
E

IV
E

D
: 2

6
 S

e
p

 2
0

1
2

 S
C

A
N

N
E

D
: 2

6
 S

ep
 2

0
1

2
B

O
X

: 5
2

B
A

T
C

H
: 9

6
4

9
4

 D
O

C
: A

C
L

A
A

O
Z

A

I I
__

~

_______
E

3

______3

.4u
.4

E
:

5
:

5
5

:
Q

5u
5

E
:

uE9
.QQ

2§
.

.¢urx
v,U

r
>

.
1

C
:

"
'

T
Z

:
21

.1

_.¢2.;:
...

..._

:2.
4u....

....
.

1

: _
3

__
____

:
,

m
l

5
:

2
s

.i'""
'3

3
-

.
<

;
>

1
|

-

i
n

rs
2u

JU
1_

Z
/-..III||I||II

:.
.

r
.

..
.

.
;

~ £5
:+

 '

.~
~

Q
e

é
3

5
5

T
»

T»
1i

;~
;~

-
§

§
E

~
i

i
?

fi
3u.

:~~
7

|

5)

LT~'15

252§

E
3

5
9

__:5_u _

2EO
2Us=55a

:
u

_
:

r
 

:
_

=

Q2E§̀

i§QE"§m

Euz

/1
:

0

1::?21
'NuE

-L¢J
E

r
.

E
'

.l iUI0

-4-

1
:5

_
____ _

___=__
_ _:E

3
2

a
D

I7
:

:2ua9B52--

25-
.Ul.
-

.
_'~

.
-V

I

5:zEo2

A
O

|-E
7

.
2U

R
1

-
h

II IIIIII |||||II~
g

_
,

..
. r

Q
S

N
:

m
ru

m
|~

|~II~
"

~
Cr

1
./m

.1-.-r.
a

c

!
!

~

m
x

:C
a

c
r

-
3

-
N

\¢
.

*R
r-

r':
r-J

1
-

f
|

-
~

/--r
N

m
IIII

~
!!!|

1 ~
~!!!|

~ !!!|
g

g
i

t ll!Q!E
F~

:
|~

!!!E!!

m
x

_
.v

u
c

c

m
f-

~NFEmnH

~¢-
:

»
~

'

N
_

E
______.___

r~
~¢=~
c

s

f-ic

.r.~n»-1
T:."4vr.

'-rN

ffm I:~ 'Wc:~~:

S'é

1-'~:

>¢

-1-.

-f,=f-.

»¢.

3

i

»¢:'Y
.,_

\
f

.
C

P
4s-

f
"

l

-
.

-\
"

l

3
n

\
-

-
.

1-a

.
.

_
-

.
.

|
l

l
0

S
*

_~
.

-
\

u

I
R'
T

F
.

\
"

| ll!!
!I!!
EI!!
!|!!
EIIE

r-.n--r.rw

~"'*

c
c

N
9

c
v

FeNN
~

--2S
*

S
*

v
t-u

-u
v

Xl
f

.

l
"

-adn
f

,
_

~
'E1
'xrw

~
::>

=

N
:

>
¢

.-
c

z¢

I~

IIIIIIIIIIII IIII
I|||
IIII
IIIII

IIIIllIIII
Z

.
3

:
:

?
_

§
I

~ -r
¥

E
fi.

Ni
 

I
I

l|"~

l
~

-

5
|

'T
.

2
5

|
-rf-7

_
:

f
"

"
I

r
a

-
P

1

2
'

-
¢

~5
:

-
f~

»
-

.
II

IIIII
I

III~
III IIII V~

I

2

=

f-
T

S
C

!
:

T

l
l

~!
sI

U-.
~

-
.

1
:

-
v

r3-
.

-

Q
.

»
¢

.
-

-
.

-
.

-
1

4
.-a1
;

P
l

-
.

n
.

wa
x!!l||

IIIIIII
2

.,-¢
E

3
~

Z
E

:
:

.
~E

Q
'

-rN
x-

v
-

'JI
N

.
:

N
-

_
.

,
|~

~ -r

|
r

4
.u

-
.

--
.

1
.

.
_

.-
..

*
H

-
.

-III
III

E#
N

J
_

| »
|

f-. »
. In!

I
»~»

1
"

I
>¢

I;
R

.
.f

_
U

I
I

?
 Q

.IIIIIIII
D

<
>=

Q
u

»
-|-r

u
i

¢
"II~Il

I

r
.ZI

P~
I

M
~

'

~
1

1

.r
Ii _

G
~

F
1

S
r".

...
r.

r~
|

P

..
I"l

T

7
;

v_
f

_

i.
:

f.

7
:

...

M
N

1

T

n|
..

.-
..

-.-
..

L?.r. .f
-

Q
L

?

-f
E

.1
-

x

I
;

.
f

-
7

7

~
¢

._
,:

.f»»-r

fr

.»

:
:

2
~

»
r

:
,

<

>=
\

=
"

:
L

-
'lf

-
.

_
r

-

<»»
m

e
2

:
2

2.
2

"
1

|f»
N

:
m

r.»
,,

:
:

~
,.

r~I
»~»

N
v~:

~
.

><
'

r
§

~
r

l
,-.

»
~

| _
= =

_
~

f
,.|~

-
M

 f,

=
=

=
=

=
r=

E
L

.:
1

:
S

>
-

f\,,

.
-..

2
*

2

"
'

.
'

"
l

"
'

|
3

2

£
2

"'.:

f-
:

f
 

c
:~

ac
f

l
l

f
.~ II~

X
.

-
:

;
A

 vi~
»~M

_E

N
5

f~
,»

.
.

7
'JZ
"

`
.

\
1

'
4

3

W
-~f

A

~
 

~
s

f
:

'T
..

.

=
§

~
=

~
=

=
~

f~

£
15

-
-

-r.
:

r".
\r.

.
.

-
.

§
'

§
:

N
-:s

i

f".
¢

".

x
.f

.
.»

.».
ff

:
CI

..
'J~

.r-r
.f ~

'3
|

-
r

~
f-¢

~
:

:
|

~
~»~»v

4
-

1

»
'

f

F
4

_
fe

ff
"

"
-

S

-
a

n

r.
v-|
...--_-

:
-»

|~
-¢

<»~»

F'
Tl

¢
`

.f

V
»-|

v~|r~

|~
.r.

v
w

T
1

Q
C

P
"

'
\

|

:
r

;
.

.

a
I

F
N

.
-...

f
»

nr
a

.
-

--..
4

*
n

v

-
|

|
"-
A-I

\:

E
.

-
..
-

"
1T
.

r .
C

:
2|rT

:
"

-

5
:

'nIl
~

.s'=~'""S
'

?
;°

f~

~
 ~

-~-
1

Q
 

~
?

.
t

:
2

*
~.

~
5

.
3

V

~
?

.?
=

: ~

. ~
 ..

v
V

~ I ~"

;<2=f.;.~.~ _ _
~

A
S

I. =. °
E

 ~
 - 9

~~~ ~ I
'2§f:

~
 

~
 

~
a

§>'. J °i=
.. ~

=
e=

.
a'

?

5
5.. .

~
ur

~
é

~

~
': S

E
;

E
;

_
§

:_
.

!
_ _

___:
____ <__:

_
g

c
.:

E
.:

_
g

!
____________

N
:

N
;

__
____:_

3
_

_
_

_
 _

Q
_ _i

_5
_.___Q

__

IIII
-rem

IIasEi
-

A
U

u
Q

;

-new

~
Nm\£~r-nJw~ >¢:~5

__ N
_=.__

3
;

:
E

 
:

_

: 
3

g
a

.
:

____
.

_
:

___:_
____

N
:

2m

_
z

_
5

_
z 3

_
5

_
_

5

_____.:
N

_____:
.

:

E
E

N

_
_

:E
g

_
.=

_
:

3
.

_
:

3
_ __ ______

________~N
_

::.=
_

_
_ 3_

_____
_.__Z_N

g: _
_

N
g

.:
3

:
5

2
_

=
_

 3
____

_____O____

r".

V"TNr".
:.

.
1

-»'

*If-u-H

q
u

-1.1
--J

rf.
l'|
-

...»

|"\|
DQ
CU
I.

._W
'

an

'1*11u

Qr-

if.
F

1

""'!
N'52v'29:SvE'rfl"*\

3§I
nS
*

"5

,-.E"LQL`
.N'1QN13CZ.EE5QQ

_:_
______ __

N
___.__

_
:_

_
 :

_
N

 3
_

_
_

_
:

_;__
_ <

_
___

3
;

2
:

 
3

_=___.__
___.__

N
 _.__ m

____
_____a____

!I

-
|

-
Y

J
*

Ta
n

--r1 °-
u

ua
u

.
1r*

f
.

a
n

-4
-

.
u

r
-n

.
-'I¢¢I

N
T

J

32E15
l

.S9'éN

v
.~
r.

~S
.---A

.

|"--au
v.r.
...

...
-.-..
.-..

r**
I

=

f
l

-.¢
.-

ll*"~""l
_._

!!NT
J

12.4-a3-C
TlIg.1

-el"
|

o
n

1C
IS

2E2T|3H|

f"l

Il~
nan

P
4

V
.

*Y|--n--.
u

p

|"14
-

Zu---
r

|-..
.-..
i..

...
...
|..
1

.

F
1

¢
-_.f

a:nN"
3

dz..-
...
....
¢

-

2?"uU3-.'&

1

2
':

"
5

1
='I5:E

$
5

<
E

.
-d

~
A

J.
-

-
3

N

O

F7.Qa
n

n
v

-
r

'fr
3S.nuNF
*

'L'
z1
-`

S
C

F
".

F
N

!

F'UZ23
3

-na
e

S
*.L99»S

4
¢

F
E-..

-¢
.

h
r

'Z'
vunu"I-.
-

~
\"_

-

\"
lf".-\.»
-

.
vu'§vu

ifF
J~.

\f.

_I'
!

"
?

o
f

:nM
V

!
a

n--
r

.
._JIn"1"

F

.¢
-

a
n

a
nf5
*

.D

.P'TI

'S-
.

a
n

1
;-a
nv._-J

1
1

_n
.-iw_
.

-C3¢

|"f
I-r"5:¢.23*Yu
p

.f.
TIuUQAJ_

- IIIIx-rNN~'J

~ |||~

!!!-1-
1I1%5E4. ~

¢
~

T
r

.

% :
~

3§

E
:_

g
y

E
!

5
|

!
E

E
|

:
_

y
=

_
.

=
v

!
E

I
E

I
I

N
E

I
I

£
5

E
a

____ .__
.

i
i

.___..__
___.___ __

.____
I

____
I

I
__

__ ._______; _
I

I
.

__ __
____ _

N
I

=_____________._._
I

_.
_

_
g

__ .
I

__._____
_

_
_

_
_

_
_

 
I

IIaT=`\'H5'§

Il||E42.§L3<3><3 ~
<NN

N
 D

W

:nzU?-
J



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

\\ ' l l l ' |`l "()Rl) PARK

ldale collai location

. .. 9.

H C » . . . C d . ~ F e K M g M n N a P b Z n C l C O D N i l s - N i s r i s e N l z r a a e N N N T o l a l N T ~ . ~  g f p H E C s a l i n i l y u e m p u d o u r c l a r i t y c o l o u r

J. J ~ .I » . . . . - i . .I l l l y f l ~ n i g f l a * . l l ' | $ f | 3 / ' m g / I ~ .  m f = m 3 / l a . i l l  ' .. m g f l m m 111 ' m * f l ~ r n n i » i n m ' m n u m  » ~ ~ | ' ~  ~ 5 ~  *  > . . . . . s

. . 1 I A . 1 . . . - L H - .. } t .g . . .°$7 )" Z ; i  . {§ { 4 4 \ .  . .. . . ¢. . _ %¢. : .¢.. I  " . .¢.». . \ l0 "»\ g L
1 ,Mg :H : 73 *ai 22 < & : >. " ; ;§~ ' > qv ov < . x . ,. . ; . " f f \ . . . ' 6 i f $N> i§ ~  ; ` » ;  K ; + . . . . :
in + , H 3  . . /+¢;»> H > Q >. L. 2 >><, , . . . . . . . ; & , . > , .

u h u l b u ; u u u a ~ | s ~ u m r i l u u # | ~ u u o j d o z o o _ 5 | ~ ~ 0 . 9 5 ~ 1 2 . 5 2 4 » n 5 u s 1 _ s l u l a y s l o i l s l m

Whilford I
WI\I|Ì urd I
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Data for Stream Water Samples

Job Number: 15951 Manukau City Council
Assessment ot Old LandfillsAuthor: FIS

Date: June 2000
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Manukau City - OLD LANDFILL TESTING

RIVEFUNA AVELocadon

STREAM SAMPLING
I
I

P ar amet er E E Re u l t s

S i te _
T ~eofSHe _ U~ s tream Down Stream

_
Date - of sam ~ling 30.10.99 30.10.99
Time - sampnng _ 8.07am 8.3 0am

Low tide _ 6. 0 3am 6.03am

Weather _ Fine Fine

_ _
MEASUREMENTS _

~H 7.3 7.66
Dissolved Oxygen mg 11.99 11.33

Conductivity
Ciarit

mS / m Exceeds limits of t
I I

e ~ortab le machine

Opé~ ue

Visual Inspedion _ Tida Tida

SAMPL E Nu mb er
_
_

_
_

_
_

Lab sample No _ 121AN 122AN

Lab Used SGS SGS
Method of collection 2 Bai ler Bai ler

I

i

DateTested by: SPJ
Checked by: TF;

30.10.99
e.\a.qqDate
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Manukau city- OLD LANDFILL TESTING

RIVERINA AVELdcahon

LABORATORY RESULTS

P ar am et er R Sulfs

Si te

T ~e of  Si te _ U~ St ream Down  St r eam

1 S
S A MP L E

Lab s am~l e No
_

121AM 122AM

Method of coilection _ Baller Bailer

Lab Used SGS SGS

Z
ANALYSIS Z _
Boron mg / L _
Ch r om i u m mg / L _
C o ~ e r mg/L
Lead mg/L

Mang an es e mg / L _
Zinc mg/L _
FOO mg/L _

Cadmium m ~ / L _
TOC
Nitrate - N

Q ~ fn

mgNO-N/L
0.6 8

0 4

Niirile - N mgNO,-N/L 0.01
0.8

0.02
0.3Total Ammoniacal Nitrogen

Chloride

mgNH,-N/L
mg/L

_
_

13450 14 975

3 0 , 1 0 9 9S Date

Date
Tesied by:

Checked by

12-NOU-1999 145 52 +649 2723379 9 5 2 P.@2
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Manukau City - OLD LANDFILL TEST|NG

KINGFISHER PLACELocauon

STREAM SAMPLING

Parameter R e ults
Si te _ _
T pe of  S i te _ U » stream Down  S t r eam

_
Dale - of sam~ling
Time - sampiing

_
_

29.10.99
8.50am

29.10.99

9.1 5am

Low t ide 8.17am 8.1 7am

W eath er F i ne Fine

MEASUREMENTS _
_
_

_
_

~H 6.54 6.75

Dissol ved O ~ en m 9.82 9.28

Conductivity mS/m 260.00 378.00

Clarity _ Clear Clear
Visual Inspection Flow s tead Flow s tead

SAMPLE Number _
Lab  samp le No H 113/KN 114/\N

Lab  Us ed Q SGS SGS

Method of collection ! Baller Bailer

29.10.99SPJ & OH Dat eTes ted by

g . u . C P 1DateChecked by 'TB
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M§|*1ukau City - OLD LANDFILL TESTlNG~

KINGFISHER PLACELocadon

LABORATORY RESULTS

Parameter
Site

_ _ Res ul t s

T pe of Site _ U~ St ream Down  St r eam

_
SAMPLE ` _
Lab sample No H 113AN 114AN

Method of collection _ Bai ler Bal ler

Lab U sed Z SGS SGS

_
ANALYSIS _
Bor on mg/L
C h r om i u m mg/L
C o ~  ~ S r mg/L
Lead mg/L
Man ~ an es e mg/L
Zinc mg/L
(O n m~/L

Cadmium m ~ / L

TOC m 7.2 9
Nitrate - N mgNO,-N/L 1.5 1.5

Nitrile - N mgNO,~N/L 0.04 ` 0.04

Total Ammoniacal Nitrogen mgNH,-N/L 0.3 0.8

Chlor ide mg/L 1170

_
_ _

_

29.10.99SPJ & DH DateTested by:
Checked by Date

12 - NU U - 19 9 9 1 4 1 5 1 +649 2723378 96 2 P.@4
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N|a_lf|ukau City - OLD LANDFILL TESTING

PAH ROADLocation

STREAM SAMPLING

P ar am et er Units u l t s

SHS
Type of Site U~ s t ream Down S t ream

_ _
Date - of sam ~ling 28.10.99 28.10.99
Time - samplin~ _ 10.30am 11.00am
Low iide 7.55am 7.55am
W eath er C Overcas t Over c as i

MEASUREMENTS
PH 7.21 2
Dissolved Ox gen mg / 14.06 13.99
Conductivit mS / m 24.5 95.6
Clar i ty C lear Clear

Visual Inspection Flow stead Flow stead

_
-

H _ _
Lab sample No _ 965/\M 966AM
Lab  Us ed 2 SGS SGS
Method of  collec tion Bai ler Bai ler

Tested by: SPJ

Checked by: '1 6

Date

Date

28.10.99

6 |- ' i

12-NOU-1999 131 33 +649 2723378 96 2 P.BE>
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Manukau City - OLD LANDFILL TESTING

PAH ROADLocation

LABORATORY RESULTS

P a r a m e t e r Units Results
Site
Type of Site _ Up Stream Down Stream

_
SAMPLE _ ~
Lab s ampl e N o _ 965AN 966/\N

Method of collection _ Bailer Baller

Lab Used _ SGS 'ses

_
ANALYSIS _
Bor on mg / L 0.024 0.099
C h r om i u m m~/L 0.0011 0.0015
Cop p er mg/L 0.0034
Lead mg / L 0.0011 0.0012

Man g an es e mg/L 0.118 0.32

Zinc mg/L 0.011 0.017

| '0f\ mg/L 0.88 1.55

C a d mi u m

T O C

m g / L

» n fT\

<0.00005 <0.00005
10.8 12.2

Nit rate -  N mgNO,-N/L 0.9 1
Nitrile - N mgNOz-N/L 0.03 0.2

Total Ammoniacal Nitrogen mgNH,-N/L <0.2 <0.2

Chloride mg/L 35 295

_

28.10.99Tested by:
Checked by

SP Date

Date

12-NOU-1999 14551 +649 2723378 97% P.Z3
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Manukau City - OLD LANDFILL TESTING

ROBERT ALLAN PARKLocation

STREAM SAMPUNG

P ar am et er U n i t s Results
Sire

T pe of  S i te _ U~ stream Down  St r eam

Date - ofsampling 26.10.999 26.10.99

Time - sam~ling _ 3.50pm 4.05~m
LOW iide 3.28~m 3.28~m

W eat h er 1 Overcas t Overcas t

MEASUREMENTS _
pH 7.03 7.21

Dissolved Oxygen |"l"\ 94 8.24

Conductivit mS / m 1883 Out of range

Clarity H Clear Clear
Visual lns~ection _

_
Odourless Odourless

SAMPLE Number I _
L ab s a m~ l e N o I 086/-\N 087AN
Lab Us ed

Method of  collec tion
_
H

SG S SG S

Bai ler Bai ler

Tested by:
Checked by

SP Date 26.10.99
au.<v\'FB Date
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Rgpqn Number
R a g e ~f»-;>\ r

Manukau cigy- om LANnr=|LL TESTING
I
I

ROBERT ALLAN PARKLocation

LABORATORY RESULTS

Parameter Units Results
Site _
Type of Site Up Stream Down Stream

_
SAMPLE _
Lab sample No _ OBGAN 0B7AN
Method of  col lec i ion Bai ler Bai ler

Lab Used F SGS SGS

_
ANALYSIS Q

I I

Ch rom iu m mg / L <OD05 <0.005
Copper mg / L 0.006 0.007

P m ~ / L 0.002 0.002

Man~anese
Zinc

mg/L

mg/L

0.443 0.340
0.000 0.07

Iron

Cad mi u m

mg / L

mg / L

' 07
<o.ooos <o.ooos

T O C

Nit rate -  N
P ~fn

mgNO,-N/L
0 12

07 0.8
Nitrite - N mgNO,-N/L 0.04 0.02
Total Ammoniacal Nitrogen mgNH,-N/L <O.2 <0.2

I

_
_ 2 _

I

26.10.99Tested by:
Checked by

SPJ Date
Date

f
|

11- NUU -19 99 142 25 + 6 4 9 27 23 37 8 9 6 2 P.@5
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Manukau City - OLD LANDFILL TESTING

HILLS ROAD - MAYFIELD PARKLocauon

LABORATORY RESULTS

P ar am et er U n i t s R e u l t s

Si te

T ~e of  Site _ Up Stream Down S t ream

Q _
SAMPLE _ _ _
Lab sam~le No 987AM 988/XM
Method of collection Z Bai ler Bailer
Lab Used SGS SGS

Z
ANALYSIS _ _
Bor on mg / L 0.058 0.093
Ch rom iu m mg/L 0.0023 0.0019
Copper m~/L 0.0039 0.0039
Lead mglL 0.0014 0.0017
Man gan ese

Zinc

mg / L

mg / L

0.0613
0.024

0.0712
0.028

F00 mg/L 1 9
Cadmium mg/L <0.00005 <0.0000S
TOC n o ~ 3.6 3.9
Nit rate -  N rngNO,-N/L 1.5 2.2
Nitrile - N mgNO2-N/L - l 0.04
Total Arnmoniacal Nitrogen ~ 0.8 0.3
Chloride C

Salinity mg/L 172 4

_ _ _ _

Tested by:
Checked by

Si- 'J 26.10.99Date

DateT 3
9..||.'='!¢i
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Manukau city - OLD LANDFILL TESTING
ORUARANGI ROADLocation

I
STREAM SAMPLING

Parameter Units

Site
T ~e of  Site _ s t ream

_ _
Date - of sampling _ 20.10

Time - sampling 2.00~m
Low tide _ \ ' | ~

W eather _ Fine Finé

MEASUREMENTS
~H _ 7.34

Dissolved Ox gen

C0\'\dUCIiVii

mg/\

m S / m 34.5
Clarity ! C ear ea

Visuai Inspection 2 No flow flow

_
SAMPLE Number _
Lab sam~le No _ 064A

Lab Used

Method of  col lect ion _
SGS SGS
Bailer Bai\er

Date: 20.10.99Tested by: TB & RT

Checked hy: T 9 Date: 9 .u.°r'=1

19-NUU -1999 135 32 +649 2723378 96% P.@3
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Manukau cifgf- OLD LANDFILL TESTFNG

Locahon ORUARANGI ROAD

LABORATORY RESULTS

Parameter
Si te

C

Type of Site Z
1

U~  S t r eam Down St ream

S A MP L E

Lab sam ~le No _ 064AN OGSAN
Method of  col lec t ion Baller Bailer
Lan Used SGS SGS

ANALYS IS _
Boron mg/L 0.055 0.057
C h r om i u m mg/L <0.0005 <0.0005
c°D~er mg/L 0.0031 0.0032
Lead mg/L 0.0004 0.0003
Manganese mg/L 0.0735 0.0759
Zinc mg/L 0.016 0.016
F00 TTI~/L 0.37 0.3

Cadmium
TOC

m~/L

_ B
<0.00005

13.6
<0.00005

13.6
Nit rate - N mgNO,-N/L 0.2 0.2
Nitrite - N ~ <0.01 <0.01
Total Amrnoniacal Nitrogen mgNH,-N/L <O.2 l i
Chloride mg/L 53 H

_
_ _ _

Tested Dy: TB
Checked by:

Dat e 20.10.99

Date

1 1 -NUU-1 999 14225 97% P.@2+ 6 4 9 27 2 3 3 7 8



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

1@/11/99 12:33 MFINLIKQU CUNSULTQNTS -> 64 9 2625131 ND . B27
- ̀ - -iu;,=

M-, ... _
. .,-, ,.,. ~

~ D13. _.I$ 1 \
E

*L
v i

1 . w E  g # ..5 gd-p f a-=@
Ii§!"§='*§.;'f='.. . _ "2=£' : ' H .

g g g p o n N u m b e r : 2 1 z g g g

§; 9 3 9 9 ~

; ; _
J .  T ~
_ '§:>_.:.¢;..T':1; \ I '

; - 3 :

.

Manukau City - OLD LANDFILL TESTING

HARANIA AVELocation

STREAM SANIPLING

P ar am et er Units Results

Site _
T ~e of Site _ U~ stream Down St ream

Date - of sampling _ 19.10.99 19.10.99
T ime -  sampl ing 1 11.15am 11.45am

Low tide 11.5 8am 11.58am

W eath er _ ine Fine

-
MEASUREMENTS !

~H 6.32 6.91

Dissolved Oxy~en
Conduciivity

mg/ I

mS / m
7.52

25.90

8.03
44.30

Clarit _ C\ear Clear

Visual lnspeciion _ No fmw SlightfOW

S A MP L E  N u mb er
I _

_
Lab  s ampl e No I O44AN 045/RN

Lab Used

Method of  col lec t ion
I
Z

SG S

Bal ler

SG S

Bai ler

Tested by TB Date

Data

19.10.99

8 . l \ . ' P \Checked by 1 3

1@-NOU-1999 131 34 +649 2723378 Z P.13
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Manukau City - OLD LANDFILL TESTING

HARANIA PARKLocation

LABORATORY RESULTSI

P ar am et er Units R e u l t s

ite _ _
Type of Site Up Stream Down  St r eam

_ _ _
SAMPLE Z _
Lab sam~le No Q O44AN 045AN
Method of colleciion Bal ler Bailer

_ _
ANALYSIS Q _
Boron mg/L 0,041 0.076

Copper m~/L 0.0094
0.6058

Lead mg/L 0.0007 0.0007

Manganese rn~/L 0.0742 0.0313
Zinc mg/L 0.041 0.060
F011 m~/L 0.26 0.15

Cadmiu m m~/L 0.00008 <0.00005
TOC
Nitrate - N

_ ' !
mgNO,~N/L 10.1

' 7.6
4.4

Nitr ite - N mgNO,-N/L 0.01
Total Arnmoniacal  N it rogen mgNH,-N/L <0.2 <0.2

Chloride mg/L 28 i
I _ _

_ H _

l

I

Tested by:
Checked by

TB 19.10.99Date
Date

1 1-NUU-1999 141 25 +649 2723378 95% P.@3
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Manukau City - OLD LANDFILL TESTING

LocaGon OLD QUARRY ROAD

STREAM SAMPLING

Parameter Units Re u l t s

S i te I
Type of Sile Up st ream Down S t ream

_ Z
Date - of samplin
Time - sam~ling

U
_

19.10.99
12.00~m

19.10.99
12.aopm

Low tide 11.58am 11.58am
W eath er F ine F i ne

_ _
MEASUREMENTS H
p H ~ 7.07 7.00
Dissolved Oxygen m9 0 9.24
Condudivity mS/m 26.30 27.90
Clarity I Clear C lear

Wsual lnspeciion I Flow Sli~ ht f low

SAMPLE Number
!
i

_
_

_
_

Lab sample No
Lab Used
Method of colleciion

046AN

SGS
Bailer

047AN
SGS
Bailer

Tes ted by TB Date
Date

19.10.99
TBChecked by

3.n. '°H

12-NOU-1999 131 35 +649 2723379 Z P.15
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Manukau Cityf"OLD LANDFILL TESTING

OLD QUARRY ROADLocation

LABORATORY RESULTS

P ar am et er R es u l t s

ite Q
T ~e Of Site Z Up Stream Down Stream

SAMPLE Z _
Lab sample No

Method of  collect ion _
O46AN 047AN
Baller Bailsr

Lab Used ~ SGS SGS

ANALYSIS _
Bor on m~/L 0.037 0.038

Chromium mg/L <0.005 . <0.0005

C o ~ e r mg/L 0.0019 0.0020

Lead mg/L 0.0007 0.0005

Manganese mg/L 0.0169 0.0176

Zinc mo/ L 0.025 0.026

TON mglL 0.2 0.22

Cadmiu m m ~ / L <0.00005 <D.0O005

TOC _El 6.7 72

Nitrate - N mgNO,-N/L ` 0.3 0.2

Nitr i le - N mgNO2-N/L <0 ,0 1 <0.01

Total Ammoniacal Nitrogen mgNH,-N/L <0.2 < 0

Chloride mg/L 28 ' 25

_ _
_ _ _

19.10.99TB Dat e

Dat e

Tested by:
Checked by

I
I

1 1-NOU-1999 141 25 +649 2723376 6% P.@4
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Mariukau City _ oLD LANDFILL TESTING
I

ELM PARKLocadon

STREAM SAMPLING

P ar am et er U i t s ~

T ~e ofSite Up stream Down Stream

Date - of sampling 12.10.99 12.10.99

Time - sam~ling
Low tide

2. 3 5~ m 2. 5 5 p m

4. 1 6~ m ' 4. 1 6 p m

W eath er I Over cas t Over cas t

MEASUREMENTS

DH OB 7.12

Dissolved Oxygen 8.50 8.40

Conduc tivi ty m 72.10

Clarit Clear C l ear

Visual lnspeciion Flow s tead Fl ow s tead

SAMPLE Number
Lab sam ~le No 992AN| 993AM

Lab Used SGS SGS
Method of collection Baller Bailer

12.10.99
9 - W ?

DateSPJTes ted by:

Checked by TB Date

VP!!! QPR ' FIN TC ` T C 7 Q 7 c: 4-.Q ,_ c | » | u | ' 1 r \ Q | \ | n ' \ n\ .m n».n_n | D 4 1  ' T T f f ' . I T T : G T
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Nlahukau City _ QLD LANDFILL TESTING
ELM PARK ILocation

LABORATORY RESULTS
i

Param eter Units Results

Si te _
T ~S Of Sn _ Up Stream Down Stream

_
SAM PLE
Lab  s ampl e No _ SQZAM 993AM

Method of  col lec t ion _ Baller Bailer
Lab  Us ed _ SGS SGS

_
ANALYSIS _
Bor on mg/L

mg/L

0.33 0.060
0.0006 0.001 3

C o ~ e r mg/L 0.0027 0.0047

L ead mg/L 0.0007 0.0019

Man~ anese m~/L 0.0897 0.102

inc rng/L 0.048 0.059

FOG mg/L 0
C ad mi u m rn~/L <U.00D05 <0.00005

TOC n o ~ 7.2 4.7
Nit rate -  N mgNO,-N/L 4.6
Nitriie - N mgNO,-N/L 0.02 0.02

Total Ammoniacal Nitrogen

Chloride

mgNH,-N/L

mg/L

<0.2 <0.2

25 100

Salinity mg / L i 181

SP Date
Date

12.10.99Tested by:
Checked by "DS 8 °  I h q q

P O A Q7 0  '  | " | k I ' I ' t " \ T| " " \ '5 f" |" 5 I ' 1| an 4- »  |  l l l I  I  "1 F \F ' \ l  ll l \ ¢ \ f lu n ur n n on f
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Manukau City - OLD LANDFILL TESTING

BAIRDS ROADLocation

STREAM SAMPLING

P a r a m e t e r Units Re ults
Si te _
Type of Site Z U~ s t ream Down Stream

_
Date - of sam ~ling 11.10.99 11.10.99

Time - sarn~ling _ 1.20pm
2 . 0 5 ~ m

Low tide _ 3.35pm

Weather ! Fine Fine

ME A S U R E ME N T S

p H 6 6.42
Dis solved  O - en mg / 20 6.10
Con duc i iv i t mS/m 19.71 14.41
Clari ty H Clear C lear

Visual  Inspect ion Flowing Flowing

I _
SAMPLE Number
Lab samp le N o

Lab Used
l
!

989AM
SGS

99OAM
SGS

Method of collection I Bal ler Baller

11.10.99SPJ Date

Dat e
Tested by:
Checked by 3,\ \ .°Fi1%

1@~NC1U-1999 131 33 +649 2723378 Z P.@8
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Manukau City - OLD LANDFILL TESUNG

BAIRDS ROADLocation

LABORATORY RESULTS

P ar am et er Un i t s Results

Si te

Type of Site _ Up Stream Down Stream

Q
SAMPLE _
Lab sample No Q 989/\M 99OAM

Method of  col lec t ion _ Bal ler Bai ler

Lab Used _ SGS

_
ANALYSIS Z _
B or on mg/L 0.056 0.056

Chromium

Cooper

mg/L

mg/L

0.0009 0.0008
0.0048 0.0037

L ead m~/L 0.002 0.0014
Man g an es e mg/L 0.107 0.104

Zinc

I ron

mg/L
mg/L

0.074 0.074
0.86 0.79

C ad mi u m
m~/L

0.00006 0.00005

TOC l l ~ 6.2 6.4

Nitrate - N mgNO,,-N/L 2.5 2.6

Nitr ite - N mgNO,-N/L 0.01 0.02

Total Ammoniacal Nitrogen mgNH,-N/L 0.6 0.3

Chlor ide mg/L 15 15

Salinity mg/L 27 27

11.10.99SPJTested by:
Checked by

Dai e
8.\\.qqT9 Date

19-NUU-1999 131 33 +649 2723378 96% P.@9
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Manukau City - OLD LANDFILL TESTING

COXHEAD PARKLocadon

STREAM SAMPLING

Parameter Results
Si te

T - e of  Site
!
I U~ s tream Down St ream

Z
Date - of samplin I 11.10.99 11.10.99

Time - sampling _ 3.00PM 3.20PM

Low iide ! N/A N/A

W eath er ina Fine

_ _
MEASUREME _
DH
Dissolved Oxygen mg/I 8.

6.806.78
40 8.60

Condudivit mS/rn 17.25 - 1776
Clari ty C lear Ctear

Visual lns~ec t ion I Flowin~ Flowin~

_ _
SAMPLE Number H _
Lab sample No ! 957AM 968AM

Lab Used ! SGS SGS

Method of collection _ Bai ler Bai ler

11.10.99DateTes1ed by:
Checked by

SPJ
g . | | - 'Date'IB

19-NOU-1999 132 34 SZ+649 2723378 P. 16
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~ Manukau City - OLD LANDFILL TESTING

Location COXHEAD PARK

LABORATORY RESULTS

P ar am et er Re u l t s

H6 _ _
Type of Site Up Stream Down  St r eam

_ _ _
SAMPLE _ Q _
Lab sam~le No _ 967AN| QSBAIVI
Method of collection Z Bai ler Bai ler

Lab Used SGS SGS

_ _ _
ANALYSIS 1 _
Bor on mg/L 0.045 0.046
Chromium mg/L 0.0008 0.0007
CO~ST mg/L 0.0014 0.0012
Lead

Man g an es e
mg/L

mg/L
0.0005
0.0378

0.0003
0.0384

Zinc mg/L 0.032 0.032
Iron

C ad mi u m

mg/L
mg/L

0.26

<0.00UD5

'O.22
<0.00005

TOC ITT 1.5 2.2
Nitrate - N mgNO,-N/L 3.1 3.6
Nit r ite -  N ~O , -N / L 0.01 0.01
Total Ammoniacal Nitrogen mgNH,-N/L 0.8
Chlor ide m~/L 15 15
Salinity mg/L 27

_ _ _ _

Tested by:
Checked by

SPJ Date 11.10.99

TB Date
e-H- '

16- NOU -19 99 13¢ 34 +649 2723378 96X P. 11
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Data for Great South Road

Borehole Samples

Manukau City Council
Assessment oi Old Landfills

Job Number: 15951
Author: RS
Date: June 2000
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\ I

GREAT SOUTH ROAD OLD LANDFILL
BOREHOLE MONITORING RECORD

SGS LAB NUMBER; 0834/OO Page 2 of 4
GHD REPORT NUMBER1 21 2530 OO

PARAMETER

| 9 0

Depth to water level

Date sampled

Time sampled

DH

Conductivity

Temperature

Observations

Organochlor ine Pesticides

Alpha - BHC
Beta - BHC

Lindane

Heptachlor

Aldrin

Heptachlorepoxide

Endosulfan I

DDE

Dieldrin

Endrin

Sample Numbers

UNIT Borehole 1 Borehole 2

H1 6.23 6 0 7

m 30 9

2 4 3 0 0 24.3.00

12.00pm 11.25am

_ 5.93 6.64

mS/m 28.4

Deg C 7.8

Rusty smell. Sulphurous
cloudy and odour, cloudy

orange and yellow grey

mg/kg <0.01 <0.01

mg/kg <0 .0 1 <0.01

mg/kg <0.01 <0,01

mg/kg <0 .0 1 <0.01

mg/kg <0.01 <0.0'I

mg/kg <0.01 <0.01

mg/kg <0.01 <0.0'l

mg/kg <0.01 <0 .0 1

mg/kg <0.01 <O.C1

mg/kg <0.01 <0.01

_ 427/XR 428/\R

Sampled by T B & R ( Dat e ;  24 3. 00

Date ; \7»O-4'-'TBTranspositions Checked By
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SGS LAB NUMBERS 0834/OO
Report Number 21 2530 OO

Page 3 ' of 4

0 . .

Benzo(b)fluoranthene mg/It <0.01 <0.01

Benzo(k)fluoranthene mg/It ' <0.01 <0.01

Be"Z°(a'PV'e"e mg/It <o.o1 <oo1
Indeno(1 ,2,3-cd)DYrene mg/It <0.01 <0.01

Dibenz(a,h)anthracene mg/It <0.01 <0.01

l

Sampled by TB8=RC Date I 24.3.00

'YB Date ; f7-O4~- OOTranspositions Checked By
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Report Number 21 2530 OO
Page 4 of 4\

SGS LAhB NUMBERI 0834/OO

PARAMETER UNIT Borehole 1 Borehole 2

Phthalates
`

Di m et hy l ph t ha l a t e mg/It <o.o1 f <o.o1
Di et hy l pht ha la t e mg/It

|

<o.o1 I <0O'
Di bu t y l ph t ha l a t e

mg/It <0.01 <0.01

Benzylbutylphthalate

Bis(2-ethylhexylmhthalate

mg/It

mg/It

<0.01 <0.01

<0.01 <0.01

Di -n -oct y l ph thal at e
mg/It <0.01 <0.01

PCB's _
PCB mg/It <0.004 <0.004

Phenols

Phenol mg/It <0.01 <0,01

2- Ch l or opheno l
mg/|t <0.01 <0.01

2- Met hy l pheno l mg/It <0.0'1 <0.01

3  &  4 - Met hy l p heno l
mg/It <001 <0.0'I

2-Nitrophenol mg/It <0.0'l <00'I

2 , 4 - D i m et hy l pheno l
mg/It <0.01 <0.01

2, 4 -D i chl o ropheno l
mg/It <0.01 <0.01

2, 6 -D i chl o ropheno l
mg/It <0.01 <0.01

4- Cho l r o- 3 - m et hyl pheno l
mg/It <0.01 <0.01

2,4, 6-Trichlorophenol
mg/It <0.01 <0,01

2,4,5-Trichlorophenol
mg/It <U.U'I

4- N i t r opheno l
mg/It <0.0'| <0.01

2,3,4,6-Tetrachlorophenol mg/It <0.01 <0.01

2-Methyl-4,6-dinitrophenol
mg/It <0.01 I <0.01

Pent ach l or opheno l mg/It <0.01 <0.01

2-sec-Butyl-4,6
Dinitrophenol

mg/It <0,01 <0.01

Sample Numbers 427/\R 428AR

Methodology GC/MS after solvent extraction
GC/ECD after solvent extraction

Sampled By T B & R C Date 24.3.00

' T B \ ' / .o4~~6DTranspositions Checked By Date
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Analytes Measured

;  ~
26-Sep-94 Gt S t h R d l

g .

fu? ~;

='§:.'.= '=:=»,. . .
~ ;==""?

in~
»'<»

~

~  ~§€.E;2~

<0.0l

~
.g..g.'}:§4.r

<0.0l

~
-»:?f4§§¢

m u \ \ w ~
<0.03

,==;-; .f

~»;_ .au
~€@;€.»??5,'?f

~ .j" .

5.8

.; 1~

.,¢,=.. »
I "

~ !F.§f';=9

0.3

~  ~  ~ .... ~

..
. r \ _§. .., ,4 . .=..¢

§§§1»€?ff*~ §n.i;1l»€¢ 3

~ < .,. . v~ ......... ....... .....~
a ._ ~

0.2

a .n :- ~ g.;rg§sj.4 ~ gg., 3:4 ~

26-Sep-94 Gt Sth Rd 2 I 0.38 75 < 0 .0 l <0.0l <0.03 5.7 I3 29 <0.2 0.13 I  2 6 5
24-Feb-95 Gt Sth Rdl _ 0.5 75 <0.01 0.52 373 9.4 17.4 0 0.45 15.3 122
24-Feb-95 GtSth Rd2 _ 0.31 13.8 < 0 .0 l <0.0l <0.03 2.8 2.5 2.6 <0.2 0.26 _  2 4 6
12-Sep-95 Gt South Rd 1 S 0.4 59 0.0009 0.002 0.015 8.3 13 0.013 ~35
I2-Sep-95
I4-May-96
14-May-96

Gt South Rd 3 S

_

0.35

H
!

32

I
_

0.0003
0.002
<0.00l

0.002

@ -
<0.oo2

0.009
0.08
0.02

3.l

E
4.7

!
_

6.6

_
I

0.13
I ]
0.3

29 0.008

~0.05
~<»<><>7

1.7
0.07

_  2 5
I !
- -

: _ l _ I !
3.3

I ! _ _ ! - H
Q _ ! U H ! H I I _ _ _ ! - -
! blank 0.21 1.4 <0.0l <0.0l <0.03 B1 1.3 0.2 0.006 <0.2 02 : Q
Q S63 W aiel ' l 3.3 337 < 0 < 0 <O.3 0.3 331 077 0.07 9283 <2 0.4 - !
Q l ' i  VCI '  W ZICI ' _ < O l 4.2 <0.0l < 0 .0 l <0.03 5.9 7.5 0.13 4.4 <0.2 M - H
Q G!`C€nITlOl.\nt _ 22 I < 0 .0 l 7 128 _ 13 I E I I I 25 10500

ARC Trade Waste I 25 I I - 30 _ H _ 20 ~10 25 - -
USEPA Fres Acute I _ 0.0039 EE [II Q I i !  0 . 0 8 3 0.12 "
USEPA Mar i

ANZECC Fre

AN ZECC  Ma

e Acute

hwater

ine
I

_
I
1

_
!
I

0.043
*0.0002
0.002

I
E11
0.05

0.0029
*0.002
0.005

_

!

I
_
_

_
!
!

I
_
_

0.22

i l m l
2  0 . 0 0 5

0.095
*0.005
0.05

H !
I !
! -

I

Page 1
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Analytes Measured

» . .  ~ . . .
F. ; ~ ~ ~ . ., ..,.

26-Sep-94

1=.!, 5 (U

np: ,. ~

tSthRdl

:Z*'=»" =;Ig~.~

:=2. $2.22;f f:.f;=.
_ =f»""If.#=Q: ~

4. . . -  *

~  ~  ~
.,,_;e..Ii|_.

. » . ~ g Q ~~~ ? ¢ ' _ *TI ..,.:., i.~ .~. . . . , , ...._ , .,,.

4

u f ;

Z̀f=f. 5
..| r f ~

F

. . . '

. .
.~%: »3af " 'f

' L f 4 % " i n

1  ; * " ' , ; . ~ r r . 1

u . . . - '

E.

:f
55
.

~6

*Evil
~ 0 . =

' s ,. , ..

i~ei (UH.

"ORC

26-Sep-94 Gt Sth Rd 2 0.34 _ _  0 . 9 7 _ 5.4 62 680 0.3 I5 swamp clear DOHC
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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:

basic data on the site and the condition index valueI

description of the site itself, and the historyO

a narrative of the main investigation and resultsl

a descriptive assessment of the importance of the siteO

site mapO

chemical analysis resultsI

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
locations of the investigation bores are also shown in the maps.

The

Hills Road (Mayfield Park)1.1

Hills RdSite Name

HouseholdFilltype
Estimated Fill Volume (1113) 100000

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 5

Hills Rd, Mayfield ParkRoad Location

OtaraSuburb
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Adj acent Watercourse Otara Creek

Open 963

Close 1967

Underlying Geology Sedimentary materials o f the Tauranga

group

Legal Description Allot 356 (SO 45686)

Leachalc Strength (%) 11.01

Condition Index Value 6041

l`he area of the main body Mayfield Park that contains the landfill isN ote
about 3 ha. However the depth of f ill will vary over the site. The greatest depth
of f ill will be found in the former riverbed (where the bores installed on the site

have been dug). The area located wi thin the former bend of  the riv er, was
excavated for cover material being placed in the creek bed. This area was later
lilled also with refuse but the depth of refuse would be much less. To al low for
this change in depth we have only allowed for a 'representative' f i ll  area of  2

ha.

Location and Description1.1.1

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 rnudflats.
The eastem 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 landf il l  gas or
leachate influence. The eastern bank of the Otara Creek has reeds, f lax, 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.
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1.1.2 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 f rom present and past residents show that
local  residents complained of  many operat ional problems which resulted in
such nuisances as rats mosquitoes, f lies, dust and odour etc.

Surface Water and Ecology1.1.3

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 nunoff  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 flnned fish have been observed in the stream
biological evaluation of the stream has not been done yet.

A proper

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.

1.1.4 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.
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1.1.5 Surrounds

The Otara area is predominantly f lat and low lying with some gentle rol l ing
hil ls. There is residential housing on the southern and northem 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. I n
addition the drainage reserve to the creek runs further north and south.
Mayfield school is within a couple of  blocks of the site.

Water Sampling1.1.6

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 l 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 l imitations namely that leachate
wil l only be present in the culvert if  it can get into the culvert. If  the f low is
not continuous then sampling on any particular day may not detect leachate.
However the increased length of  culvert through the f il l area should increase

the chance that leachate will enter the culvert.

Pooled Water Sampling1,1.7

It is common for water to ool on this site durin winter. MCC became. P 3
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.
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Table 10 : Parameters in Pond Water at Hills Rd
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Cadmium mg /1 <0.003
Copper mg /1 0.02
Chromium m~/1 0.03
I`OI'1 mg /1 35

Lead mg /1 0.03
Manganese mg /1 1.8

Zinc m~/ l 0.1
Nitrate m~NO3 _ M/L 0.027

Nitrite m~NO2 _ M/L <0.005
Total Ammonia Nitrogen mgNH3 _ M/L 1.9
Non- ~urgable or~anic carbon mg /1 27

Subsurface Investigations1.1.8

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 ill 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 ill 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 Consul ta t ion

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.

Results and Conc lusions1.1.10

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
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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, Man au City Council stated 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.

Pah Road (Papatoetoe Cemetery)1.2

Pah RdSite Name

HouseholdFilltype

Estimated Fill Volume (1113) 30000

Estimated Fill Area (ha) 0.5

Estimated Average Depth (M) 6

Papatoetoe CemeteryRoad Location

PapatoetoeSuburb
Waokauri CreekAdj acent Watercourse

unknownOpen

965Close

Pumiceous deposits of the Tauranga groupUnderlying Geology

PT LOT 2 DP 11565Legal Description

20.94Leachate Strength (%)

Condition Index Value 2927

Location and Description1.2.1

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
and the southwestern motorway to the east.

The landill 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 smface 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.
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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 obstnuctions typical of old dumps. The till 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.

Surro unds1.2.3

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 msty 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.

Subsurface Investigations - Landfill Investigation1.2.5
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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 hdgh 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 Investigations1.2.6

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. lt 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.

was in the range 70 - 130 mg/1, whereas theAmmonia in the landfill
background groundwater showed levels of approximately 0.05 mg/1

Nitrate measured in the landfill was less than 0.1 mg/l, Whereas it was
measured as 15 g/1 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 f rom the bores in the landf i l l  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 indicat ive data obtained for the site in relat ion to the levels o f
environmental contaminants, were found to be below or close to the detection

limits of the various parameters measured.

Ngati Otara (Otara Park)1.3

Ngati OtaraSite Name

HouseholdFilltype
"

Estimated Fill Volume (IH) 24000

Estimated Fill Area (ha) 0.6

Estimated Average Depth 4
IT I

Alexander Crescent, Ngati Otara ParkRoad Location

OtaraSuburb

Otara LakeAdj acent Watercourse

1967Open

Close 1969

Inter-tidal mud and thick, fine and bedded ashUnderlying Geology

Pt Allot 520 Manurewa PSH (SO 53719)Legal Description

14.80Leachate Strength (%)

Condition Index Value 2162

1.3. I 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.
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~~ ~ ~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. 'l`he 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 f ields. None of  the vegetat ion 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 por1ion of the
reclaimed area.

There are msty 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 die landlill area.

1.3.2 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, mbbish, 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 Ecology1.3.3

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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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
I

Land Use.Zopes ii A°ea.(ha)

Residential 23.0

Business 12.0

Future Develo ~ment 16.0

Rural 28.0

Roads 8.0

Public O~en S ~aces 6.0

Miscellaneous 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 swirmning 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 lirmed 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

1.3.4 Drains

Flows in the extensive network of stormwater drains underneath the northern
playing f ield 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 nnming out from beneath the marae grounds
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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.

Surrounds1.3.5

There are single storey marae buildings within the marae grounds just to the
southeast of the known till 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 Man au
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 Sampling1.3.6

The main f i l l ing 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 probabil i ty of showing any contamination. Si te 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 mudf lat, 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 buil t within or very close to the
fi l led area. There is a dist inct v i le smell in the manhole at  site 5 whose
chamber walls are heav ily encrusted with rusty deposits at the joints. The
joints constantly dr ip wi th inf lowing 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 ofiill 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.

Subsurface Investigations1.3.7

Three bores were dug on the site along the former inlet. 'l`he 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
The other two bores were found to be underlain by Waitemata groupclav

materials. This suggests that Waiternata 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 Consultat ions

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.

Results and Conclusions1.3.9

The surface water quality monitoring results indicated a low level o f
contamination at the site. Combined results of groundwater samples and
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sample from the spring at the fiont face of the H11 showed that the average
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 i n relation to the levels of
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measuured.

Miro Road (Te Puea Marae)1.4

Miro RdSite Name

MixedFilltype

Estimated Fill Volume (1113) 30000

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 1.5 ha

NW Cnr Miro And Mahunga, Within TeRoad Location
Puea Marae

Mangere BridgeSuburb

Manukau harbourAdj acent Watercourse

982Open

Close 987

Inter-tidal mud containing some sand, silt
and shell

Underlying Geology

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

4.46 (extreme result excluded)Leachate Strength (%)

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 inadequate
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 wil l 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. A l l
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.

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

Council

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.

Surface Water and Ecology1.4.3

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 mn underneath the site discharge.
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1.4.4 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.

1.4.5 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 Sampling1.4.6

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
` hnorthernmost culvert on the site. Sites 2 and 3 are between them. During hig

tides the seawater level came up at lea
at site 2.

st as far as site 3 but was never observed
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In the middle culvert there are two sites, denoted 5 and 6. Site 6 is the culvert
outlet. A soakage trench constnucted 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-
landiill 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 ll, are intended to
provide background analyte levels.

Subsurface Investigations1.4.7

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 refiise is concentrated mostly in the top north-
western half of the site and along the Mahunga Drive boundary.

Resul ts and Conclus ions1.4.8

Unly 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.l7%.

Recently the site has been capped and grassed

The indicative data obtained for the site i n relation to the levels o f
env ironmental contaminants, were found to be below or close to the detection

limits of the various parameters measured.

Dale Crescent1.5

Dale CrescentSite Name
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InorganicFilltype

Estimated Fill Volume (m3) 15000

Estimated Fill Area (ha) 1

Estimated Average Depth (m) 1.5

Between Waipuna Motorway and Dale
Crescent

Road Location

PakurangaSuburb
stormwater discharges to tributary
Tamaki River other side of motorway

ofAdjacent Watercourse

unknownOpen

unknownClose

Sec 1 SO 52269Legal Description

17,56Leachate Strength (%)

faDCondition Index Value

Location and Description1.5.1

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
SW &I I1py  a I ' €3 .

Surface Water and Ecology1.5.2

The site is approximately 100m from the Tamaki River at its closest point.
This is just downstream of the confluence of the Pdmranga 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.

This isAquatic fauna is scarce and does not display species diversity
characteristic of the ecosystems in degraded urban waterways.

1.5.3 Drains

Stormwater lines nun 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 pan of the site. Bulk power transmission lines
also run overhead.

1.5.4 Surro unds

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.

Subsurface Investigations1.5.5

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 till. In the
other bores marine / estuarine deposits were found.

In two bores where marine sediments were found, the till also contained plant
fragments. lt 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.

Result s and Conclusions1.5.6

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 die 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 till was not entirely clean clay. This indicates in

Manukau City Council
Assessment of Old Landtills 60Job Number: 15951

Author: HS
Date: June 2000



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

CQIIED

itself  that the f ill 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
env ironmental contaminants, were found to be below or close to the detection

limits of the various parameters measured.

Great South Road1.6

Great South RdSite Name

HazardousFilltype

Estimated Fill Volume (II13) 15000

Estimated Fill Area (ha) 0.3

Estimated Average Depth (rn) 5

Great South Rd, South Bank/West Side onRoad Location
River

OtahuhuSuburb

Tamaki RiverAdj acent Watercourse

1977Open

1982Close
Inter-tidal mud and sedimentarv materialsUnderlying Geology
of the Tauranga Group

Allot 523 & 540 Manurewa PSH (SO
55438) T.B.A.

Legal Description

Leachate Strength (%) 7

Condition Index Value 545

Location, Description and History1.6.1

The site is on the southern bank of the Tamadd 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 completely except possibly for a small layer. Illegal
mbbish 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 al-1 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
ObStI' l .1CtiOI1S

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 f low 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 thewest.

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 till 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.

lt 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 hardlill.

The site was supposed 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.

Surrounds1.6.3

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

1.6.5 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 till was 4.5m
and 5m for the two bores. The groundwater table was intercepted just above the
till / natural ground interface. The fill contained an assortment of refuse.
Marine mud was found beneath the till 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 nubbish. 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.

1.6.6 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.

Robert Allan Road1.7

Robert AllanSite Name

MixedFilltype

Estimated Fill Volume (m3) 5600

Estimated Fill Area (ha) 2

Estimated Average Depth (m) 2.2

off Robert Allan Way, almost opposite
Nan Pl.

Road Location

PakurangaSuburb

unnamed (to Pakuranga Creek)Adj acent Watercourse

unknownOpen

unknownClose

Moderately WeatheredUnderlying Geology Soft mud and silt
Tauranga group silt and clay close by

Allot 386 Pakuranga PSH (SO 49436)Legal Description

Leachate Strength (%) 8.55

Condition Index Value 199

1.7.1 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 Riverhi lls 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 Tamald 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 rurming parallel to the filled area
along the length of the site before discharging into dmc 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

Subsurface Investigations

Four bores were dug in a rough l ine along the site, up to three metres deep.
The depth of H11 encountered was around three metres, with greater depths
being found at the back of  the site away f rom the creek where the ground is

slightly higher.

1.7.3

The water table was encountered at about 1.5m depth in every bore except the
bore closest to the creek, which was dri l led at low t ide. Piezometers were
installed in the two bores 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.

Results and Conclusions1.7.4

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 i n relation to the levels o f
environmental contaminants, were found to be below or close to the detection
limits of the various parameters measured.

Harania Ave1.8

Harania AveSite Name
MixedFilltype
6000Estimated Fill Volume (M3)
0.3Estimated Fill Area (ha)
2Estimated Average Depth (M)
Harania Ave Resewe Opposite Tinkler
Ave

Road Location

FavonaSuburb
Manukau HarbourAdjacent Watercourse
unknownOpen
unknownClose

Underlying Geology
Lot 61 DP 61809Legal Description
2.3Leachate Strength (%)
58Condition 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.

Fi l l ing took place in the former ex tension 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 td<en 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. I1
logging along the depression where the old creek used to be.

is prone to water

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

There are two further stormwater outlets probably beyond the extente s t u a r v

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 Tmst 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 landtilling 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 bv sedimentarv materials of the

~ _ _ _ _ _ _ _ _ J _ _ _ ____

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 f lushing and mixing of the area and thus may
blur any possible difference between sites 2 , 3 and 4 by either di lution or by
propagating contamination upstream. This possibi l i ty has been mitigated to
some extent by taking samples at  or near  low t ide. Site 1 is beyond the
mangroves upstream and should be clear of  any sal ine inf luence. However
because i t is not saline site l is not necessarily a good control o f  the
downstream sites. Thus the detection of  contamination at sites 1,  2 and 3
would not necessarily be due to the landf i l l . The non- detection o f
contamination downstream would however show that the landf i l l is not
affecting the marine environment

Sites 5 and 6 are in the stormwater culvert running west to east f rom near
These sampling sites would only detect leachate if  i t can enterTinkler Ave

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

Job Number: 15951 Manukau City Council
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1.8.3 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 ill 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.

1.8.4 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

Manukau City Council
Assessment of Old Landfills

Job Number: 15951
Author: FIS
Date: June 2000
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Ddlling was completed at Riverhills Park, Pakuranga on the 16"' of January 1996. All
drilling was done by Prodxill with GSEES supervising and logging the holes.L

Drill logs including descriptions and depths, water table depth, and piezometer
installation information are included. The borehole locations are given on the
appended map.

L.. .-

Explosive gas levels.L_...

No abnormal gas readings were recorded

4.1. Riverhills Park Site Summary TableI

\ . . .

DRILL SITE DEPTH PIEZO
m INSTALLED

COMMENTS

BH1 Cla H11
H2 Cla 511

BH3 Cla f ill
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I
SITE : Riverhills Park, Gossamer

Drive, Pakuranga.
Project number: FE 373

BOREHOLE NO:  1

Sheet 1 of 1

\_ . . _.

r i
D n
D a

1T ype: 100 ~.

l  F luid: D r y
- Dr i l l ed: Jan 16

auger W eather Conditions: F i ne
Da tum :

1996 Ground Elevation (rn):

Project No: F E 373
Logged: AJ S
Checked: W T

H545 ¢W _<>>

QO H E  U Z 3 d ¢ Q

S
EEW Q

W MQEDZ W AEW

Q
an
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an
._1

SOIL DESCRIPTION:
strength, plasticity, colour, `

moisture, type E  E

Z  E
ROCK DESCRIPTION Q  EJ

colour, weathering, fabric, strength
rock name, discontinuities

E
co
Z
£11
D

§
ca

wBm_m_F NEED

2

D D
___ 2 3

j i !  .  . . I | | _ | I _ _ | |
_ 0
3 4

0- l . lm : Firm, moist,cream-brown, moderately

plastic, silty clay till.

l.l-3.0m : Soft, moist, moderately plastic. blue-

grey-brown, fine sandy silty clay, completely

weathered Waitemata Group.

EOH 3.0m

£ I

No abnormal ga s  re adings  on gas

meter.

No pie zo met er ins ta lle d.

No wate r table  interc epted, ( lo w  l i de

at  t ime  o f  dr i ll ing) .
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SI'I'E : Riverhills Park, Gossamer

Drive, Pakuranga.
Project number: FE 373

BOREHOLE N022

Sheet 1 of 1

r i
r i

D a

l T ype:
l  F luid:
- Dr i l l ed

100mm au~
Dry
Jan 16 199

er W eather Conditions:

Da tum :
Ground Elevat ion (m)

D B Projec t No: F E 373
Logged: AJ S
Checked: W T

WA H ¢H__<>>

DOEBH2 UZ5dMQ

Wmmmgz H__E2¢m

QZWUWA

5
S ND

SOIL DESCRIPT ION:

strength, plastici ty, colour,

moisture, type

ROCK DESCRIPT ION

colour , weathering, fabr ic, st rength

rock name, discontinuities

EQ E

,

M Z
M B I
E - ' Q
I /J

E
rnZ
l i l
D

EE
Q

m_H_mWH_ &Wm_H_O

REMARKS

V

1

i

»

i~

0-l.lm : Fimx. dry, orange-cream-brown,

slightly plastic, silty clay till.

1.1-1.5m : Soft, dry, moderately plastic, grey-

blue silty clay fill.

1.5-2.2m : Soft, moist, moderately plastic,

grey-blue-green, silty clay, completely

weathered Waitemata Group.

2.2-2.7m : Soft. wet, moderately plastic, silty

clay, completely weathered Waitemata Group

2.7-3.0m : Stiff, moist, very slightly plastic,

grey-green-blue-brown-orange, medium

gravelly silty clay, completely weathered

Waitemata Group.

EOH 3.0m

No  a bno r ma l gas  re a di ngs  o n ga

me t er .

I ns t a l le d 3 . 0 m lo n g 5 0 m p v c

pie zomete r w i t h 2 .5m sc ree n.
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I
SITE : Riverhills Park, Gossamer

Drive, Pakuranga,
Project number: FE 373

BOREHOLE N013

Sheet |̀ of 1

r i
r i

D a

1 Type:
l  F luid:
- Dr i l l ed

100mm aug
D r y
Jan 16 1996

r W eather Conditions:
Da tum :
Ground Elevation (m)

H8 Projec t No: F E 373
Logged: AJ S
Checked: W T

QOEHW 2 UZASMQ

HA B M3943

E

E
2

DZWUHA

5
S E N D

SOIL DESC RIPT ION:

strength, plast ici ty, colour,

moisture, type

ROCK DESCRIPT ION

colour, weather ing, fabric, s trength

rock name, discontinuities

E
é
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rn

E
cnZ
Ir!
Q
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Q

m__Hwm__H_ QWHBO

R EMAR KS

I

0.5

1.0

1.5 I

10

I

_I

4
2.5 ;'

' I

-i
J

m i

-i
I

3.5

4.0

0~l .0.2m : Soft-firm, dry, orange-grey-brown,

very slightly plastic. silty clay fill.

0.2-1.0m : Loose, dry, yellow-orange, line sandy

silty clay Eli.

1.0-1.2m : Firm, moist, moderately platic,

cream-yellow-brown, line sandy silty clay till.

1.2-2.5m : Firm, moist, moduately plastic,

blue-gney, fine sandy silty clay, completely
.

weathered Waitemata Group,

EOH 2.5m

No abno rmal gas  rea dings  on gas

I  .i mCl¢l'.

No piezometer installed.

No water table intercepted (low tide

at time of drilling).
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Drilling was completed at Dde Crescent, Pakuranga on the 16"' of January 1996. All
drilling was done by Prodrill with GSEES supervising and logging the holes.\ - I

Ddll logs including descriptions and depths, water table depth, and piezometer
installation information are included. The borehole locations are given on the
appended map.

h m -

Explosive gas levels.L . - ¢

High levels of explosive gases were measured in all the boreholes, Hom 34% to 90%
LEL.

L 5.1. Dale Crescent Site Summary Table

I
DRILL SITE DEPTH

m

PIEZO
INSTALLED

COMMENTS

B H 3.0 HO Cla lill, ~as levels 75% LEL
H2 2.5 Cla 511, ~as levels 35% LEL

BH3
BH4

3.0
3,0

Cla fill, ~as levels 90% LEL
Cla ill, ~as levels 34% LEL
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SITE : Dale Crescent, Pakuranga

Project number: FE 373

BOREHOLE NO:  1

Sheet 1 of 1

r i
D n
D a

1 Type:
1 Fluid:
- Dri l led

100mm auger Weather Conditions:
Dry Datum:
Jan 16 1996 Ground Elevation (rn)

n e Project No: FE 373
Logged: AJS
Checked: WT
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SOIL DESC RIPT ION:

strength, plastici ty, colour,

moisture, type

ROC K D ESCRIPT ION

colour , weathering, fabric , strength

rock name, discontinuities
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Z
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Q
ca

WHQHF £3290

REMARKS
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w
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0-1.0 : Firm. dry, moderately plastic, brown-

white-orange-grey, silty clay fill.

l.0-1.5m : Firm-soft, moist, moderately plastic

grey, silty clay fill.

l.5~2.0m 1 Soft, moist, moderately plastic.

grey, line sandy silty clay estuarine deposits

with decayed plant fragments.

2.0-3.0m : Firm, moist, moderately plastic,

blue-gney, line sandy silty clay micaceous

completely weathered Waitemata Group.

EOH 3.0m

Ye
1
>
4
\

I

Gas meter recorded 75% explosive

gases in borehole l (probably

rotting plant fmgments)

No piezomeler installed.
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SITE Dade Crescent,Pakuranga

Project number: FE 373

BOREHOLE NO: 2

Sheet 1 of 1
1
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100mm auger W eather Conditions:
D r y Da tum :
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Logged: AJ S
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0~0.lm : Topsoil

0.1-l.lm : Finn, moist, moderately plastic, grey-

orange-purple-hrown, madium gravclly silty

clay fill.

l.l-2.2m: Firm, moist, moderately plastic,

blotchy green-blue-gn:y~omnge~brown silty

clay fill.

2.2-2.5m : Soft, moderately plastic, moist,

blue-green silty clay completely weathered

Waitcmata Gmup.

EOH 2.5m

Ga s  me te r  re c or dd 3 5 % e xplo s i v e

gases in borehole.

I

No  p i e zome le r  i ns t d le d.
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~ Creséent, Pakuranga.

Project number: FE 373

BOREHO LE NO :3

Sheet 1 of 1

Dr i l l  T ype: 100mm auger W eather Condit ions: F i ne Pro jec t  N o: FE 373
Dr i l l  F l uid: D r y D a tum : Logged: AJ S
Date Dr i l l ed: Jan 16 1996 Ground Elevat ion (m): Checked: W T
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SOIL DESC RIPT ION:

strength, plast ici ty, colour,

moisture, type

ROCK DESCRIPTION
colour, weathering, fabric,  strength

rock name, discontinuities
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0-l.0m : Firm, moist, mpdenwy plsslic,

yellow-orange-purple-brown, medium gravelly

silty clay t ill.

1.0-3.0m : Soft. moist, moderately plastic, grey.

medium-Ene gnvelly dlty clay + plant

fragments.

Gu meterreconded 90% explosive

gases in borehole (probably

rotting plant fragments), and a strong

smell and bubbling noisecame from

the hole.

installed 3.0m long 50mm pvc

piezomaer with 2.0m saeen.
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07 December 2012 

Renata Smit 
Auckland Transport 
31-33 Manukau Station Road 
Manukau 

Our ref:  51/28564/16//AMETI PSI 
 
 

Dear Renata, 

Phase 1 Preliminary Site Investigation for the Pakuranga Scheme Assessment of the 
Auckland Manukau Eastern Transport Initiative (AMETI) Alignment 

1 Introduction 
GHD Limited (GHD) was engaged by Auckland Transport to undertake a Phase 1 Preliminary Site 
Investigation (PSI) for the proposed Package 4 Scheme Assessment which is part of the Auckland 
Manukau Eastern Transport Initiative (AMETI) Project which runs between Pakuranga and Botany, 
Auckland. The following route comprises the Package 4 Scheme Assessment which is the subject of this 
assessment; 

Segment 1 – Pakuranga Road between the eastern abutment of the Panmure Bridge and Ti 
Rakau Drive. 

Segment 2 – Pakuranga Town Centre and its immediately surrounding corridors i.e. Pakuranga 
Road, between Ti Rakau Drive (including the Pakuranga Road intersection) and St Kentigerns 
signalised entrance; Ti Rakau Drive, between Pakuranga Road and Reeves Road (including the 
Reeves Road intersection); and Reeves Road, between William Roberts Road and Ti Rakau 
Drive. 

Segment 3 – Ti Rakau Drive between Reeves Road and Gossamer Drive. 

Segment 4 – Ti Rakau Drive between Gossamer Drive and Greenmount Drive. 

Segment 5 – Ti Rakau Drive between Greenmount Drive and Botany Road. 

It is understood that this Preliminary Site Investigation will support resource consent applications for the 
project, and feed into design considerations where necessary.  

2 NES Requirements 
The intention of this assessment is to support Auckland Transport in meeting the requirements of the 
National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human 
Health (NES) which took effect on January 1st 2012. As such, some land uses are classified as a HAIL 
activity (Hazardous Activities and Industries List) and there is potential that these land uses have 
occurred or are occurring along the alignment and will need to be investigated before construction 
begins. Disturbance of soil (at a scale above a prescribed threshold volume) at a HAIL site is a controlled 
activity, and as such requires consent. The NES covers a range of land use activities.  

The NES also requires investigation of soil contaminants to assess potential risks to human health, and 
this requirement is triggered if the land is to be subdivided, developed or disturbed.  
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The intention of the Soil NES is to enable safe use of contaminated land to ensure that contaminated 
land is appropriately assessed prior to development, and if necessary, the land is made safe for human 
activity. The NES does not include criteria for environmental risk assessment. However, environmental 
risks should be considered in accordance with New Zealand guidelines.  

The NES addresses land that is located adjacent to a HAIL site that may be impacted by contaminants 
from the HAIL site (HAIL category H).  

It is understood that this PSI will support the Auckland Transport resource consent applications for the 
project and help meet their obligations under the NES for any HAIL sites that may be encountered along 
the Pakuranga Scheme Assessment of the AMETI alignment.  

3 Hazardous Activities and Industries List 
The HAIL is incorporated by reference into the NES. Under the NES, land is considered to be 
contaminated or potentially contaminated if an activity or industry on the HAIL ‘is being undertaken, has 
been undertaken or is more likely than not to have been undertaken’1. If current, and/or historic land 
uses are included on the HAIL and are identified on the land under investigation then the NES is 
triggered.  Proposed activities also trigger the NES and include removal of underground fuel storage 
systems and associated soil, soil sampling, soil disturbance, subdivision of land and changing land use. 

4 Objectives 
The objective of this report was to: 

 assess the likelihood2 of the presence of soil and/or groundwater contamination resulting from 
historic and/or current land use3 along the route and/or adjacent to the route. 

5 Scope of work 
This assessment was undertaken in accordance with the Ministry for Environment Contaminated Land 
Management Guidelines: Reporting on Contaminated Sites in New Zealand (No. 1) 2011. This guideline 
is referenced in the National Environmental Standards (NES) for Assessing and Managing Contaminants 
in Soil to Protect Human Health. 

A review of information available from the following sources was completed as part of this assessment: 

 draft alignment plans as at October 2012 developed by GHD/Aurecon 

 a review of publicly available historical aerial photos from 1940 to 2010 

 a review of site photos 

 Auckland Council contaminated sites and borehole register search 

 review of readily available site investigation reports resulting from the site register search 

                                                        
1 Ministry for the Environment. (2011). Draft user’s guide: National Environmental Standard for Assessing and Managing 

Contaminants in Soil to Protect Human Health. Wellington, New Zealand: Ministry for the Environment. 
2 Defined in the NES as: Likely is greater than 50% chance, and unlikely is less than 50% chance of contaminants being present. 
3 Land that may be impacted by the migration of contaminants from adjacent sites is addressed in the NES (refer category H in the 

Hazardous Activities & Industries; HAIL List). 
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 an alignment walkover inspection conducted on the 26th September 2012 

 review of readily available geology and hydrogeology information 

 review of surrounding land uses to assess potential off site environmental impacts to the 
property or properties of interest 

 identification of potential contaminants of concern 

 publically available information on the environmental fate of contaminants 

 identification of sensitive human and/or environmental receptors. 

6 Project Description 
The AMETI project aims to develop an integrated multi-modal transport system that supports population 
and economic growth in East Auckland around the areas of Glen Innes, Howick and Botany.  

The project aims to provide more and improved transport choices to significantly enhance the safety, 
quality and attractiveness of passenger transport, walking and cycling while recognising that not all 
transport demand can be accommodated by these modes alone. The project includes providing Rapid 
Transport Network infrastructure or the ability to further develop this site at a future date. This will enable 
frequent and reliable bus services to improve access between the Eastern suburbs of Howick, 
Pakuranga and Botany and the Auckland City area, particularly the Auckland CBD.  

GHD, in partnership with Aurecon, was commissioned by the then Manukau City Council (MCC) in 
February 2010 to undertake Package 04 (Pakuranga Scheme Assessment) of the AMETI project, which 
involves the preparation of a Scoping Report followed by a Scheme Assessment Report (SAR) for 
improvement works on Pakuranga Road, Ti Rakau Drive and Reeves Road including incorporation of the 
Rapid Transit Network (RTN)4. 

The packages of work included in the AMETI programme are illustrated in Figure 1. The geographic 
extent of the current PSI is illustrated as Package 04; the Pakuranga Scheme Assessment.  

 

 

 

 

 

 

 

 

 

 

                                                        
4 Auckland Transport website http://www.aucklandtransport.govt.nz/improving-transport/ameti/phase-2-panmure-to-

pakuranga/Pages/default.aspx 
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Figure 1: Package 04 Pakuranga Scheme Assessment shows the extent of the assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.1 Alignment Setting 

In general, from Panmure Bridge and Waipuna Bridge on the western end of the alignment to Ti Rakau 
Bridge the land use is predominantly residential. From Ti Rakau Bridge to Botany Town Centre the land 
use is mixed commercial/industrial. The area was formerly utilised as pastoral grazing land and urban 
development occurred from the mid-1950s. Appendix 2 shows the alignment in more detail.  

7 Site Description 
The following site description is based on readily available information on geology and hydrogeology, a 
review of aerial photos and the results of a contaminated site search via Auckland Council’s Natural 
Resources and Specialist Input Unit. 

7.1 Geology 
Along the length of the project there are a number of geological units present5, the most prominent being 
rhyolitic pumiceous deposits of the Tauranga Group.  This unit consist of light grey to orange-brown 
undifferentiated pumiceous mud, sand and gravel with black muddy peat and lignite. Near the Tamaki 
River is a lithic tuff deposit which consists of thin graded beds of grey mud-sand sized lithic fragments of 
comminuted country rock. The lithic fragments include basalt and basanite fragments, mudstone, 
sandstone, alluvium and micaceous sand. To the north of Ti Rikau Drive (near Udys Road) the near 

                                                        
5 Kermode, L.O. 1992: Geology of the Auckland Urban Area, Scale 1:50 000. Institute of Geological & Nuclear Sciences Geological 

Map 2. 1 sheet + 63p. Institute of Geological & Nuclear Sciences Ltd, Lower Hutt, New Zealand. 
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surface unit is Flysch of the East Coast Bays Formation which consists of well bedded, variably graded, 
grey to greenish grey muddy sandstone.  

The large complex between Ti Rakau Drive and Pakuranga Road consists of engineered construction fill. 
The construction fill likely consists of re-compacted clay to gravel sized material and may include 
construction and demolition wastes. The industrial zone between Trugood Drive and Burswood Drive is a 
mottled patchwork of construction fill and basalt and basanite lavas derived from the Auckland Volcanic 
Field.  The lavas are grey to dark grey, dense fine grained basalt or basanite. To the west of the 
intersection between Botany Road and Ti Rakau Drive, near Bard Place Reserve, there is a rhyolitic 
pumice deposit which consists of light grey massive to finely laminated pumice deposit. The fragments in 
this unit are mud to sand sized and include non-welded ignimbrite, tephra (ash fall volcanic deposits), 
and alluvial pumice deposits. 

7.2 Hydrogeology 

Given the proximity to coastal areas, regional groundwater flow is anticipated to be in a generally North, 
North East and North West direction towards the inner Waitemata Harbour. Localised groundwater flows 
will also be expected towards the Tamaki Basin, Tamaki River and the Pakuranga Creek. Shallow 
unconfined groundwater will tend to be influenced by local topography and proximate surface water 
bodies. 

7.3 Review of aerial photos 

Historical aerial photos were obtained from the Auckland Council GIS Viewer6. The aerial photo dates 
available and selected for the purposes of this assessment included: 

 1940, 1959, 1996, 2006, 2008 and 2010 

These photos were selected to identify previous and current land uses that may indicate potential 
contamination of the area within which the road works will take place.  The following tables provide a 
summary of observations from the historical aerial photos. 

Because of the significant extent of the proposed alignment, a limited set of photographs has been 
summarised here initially as a general overview, with subsequent focus on specific sites.  

 

 

 

 

 

 

 

 

                                                        
6 http://maps.aucklandcouncil.govt.nz/AucklandCouncilViewer/ 
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7.3.1 Alignment overview 
 

Date Observations 

 

1940 

There is limited aerial photography available for this date. The photograph available depicts 
the land use in Pakuranga to be predominantly farmland dedicated to what appears to be 
pastoral farming. The road bridge crosses the Tamaki Estuary at Kerswill Road. The Waipuna 
and the Panmure bridges are yet to be constructed. The blacked out area on the image 
indicates that aerial photography is not available for this area. Historically, land use in the 
Pakuranga area consisted of horticultural market gardening activities and as such it is 
considered likely that trace concentrations of pesticides such as DDT remain in the topsoil 
and therefore residual risk remains with regard soil disturbance in the area regarding these 
contaminants. 
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Date Observations 

 

1959 

The aerial image shows that land use has intensified with residential developments in the 
Pakuranga area as well as along the Tamaki river closest to the bridge. The land use is still 
predominantly what appears to be pastoral farming. A racing track is located south of what is 
present day Pakuranga Town Centre. Panmure Bridge has now been constructed over the 
Tamaki Estuary. The blacked out area on the image indicates that aerial photography is not 
available for this area. 
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Date Observations 

 

1996 

By 1996 farmland has given way to mainly mixed urban residential in the Pakuranga Area 
and to the early stages of Botany Industrial area and town centre. The area was not fully 
developed yet as evidenced by extensive land development in the Botany area although 
the industrial area appears well developed at this stage. An orchard appears to be located 
on what is modern day Greenmount Park. Greenmount landfill is also active as well. Close 
to Panmure bridge a greenhouse is in operation. Pakuranga substation occupies land off Ti 
Rakau Drive. The Bridge at Kerswill Road has now been removed and the Waipuna Bridge 
has been constructed south of Panmure Bridge.  
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Date Observations 

 

2006 

The large area of exposed soil related to land development activities apparent in the 
Botany area in 1996 is now occupied by high density residential and industrial 
developments. Land use has intensified and there is less green open space apparent. 
Greenmount parks land use has changed since 1996 from apparent orchard to parkland.  
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Date Observations 

 

2010 

Urban development continues but there are no major changes apparent compared to 2006 
and land use overall remains relatively static. 
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7.3.2 Site specific overview 
 

Date Observations 

 

2008 

Glasshouses can be seen on the aerial photo at 24 Pakuranga Road (oval) and a potential 
small scale orchard in 39 Pakuranga Road (circle) which may present pesticide 
contamination issues, although both sites are separate from the alignment and therefore 
not considered likely to affect the project.  
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Date Observations 

 

2008 

 

3 Kentigern Close is the site of a former Mobil branded service station (large circle). This 
site is currently vacant. A contaminated site investigation was undertaken in 2008 and the 
report was issued to the former Auckland Regional Council. A copy of the report was 
requested from Mobil but is yet to be received at the time of writing. A copy was also 
requested from Auckland Council under the Local Government Official Information and 
Meetings Act 1987 but the report was not available to read.  Directly across the road a BP 
branded service station is currently in operation (small circle). These sites may present 
issues relating to hydrocarbon contamination during construction of the alignment. 
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Date Observations 

 

2010 

New Zealand Dry Cleaners are located at Aylesbury Street, Pakuranga Town Centre. This 
business may present contamination issues to the proposed alignment with regards 
chlorinated solvents and potentially other volatile organic compounds (VOCs).  
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Date Observations 

 

2008 

Pakuranga Automotive (large oval) and Pakuranga Panelbeaters (circle) are located at 16 
and 12 Cortina Place respectively. Pakuranga Auto Transport are located at 16D Cortina 
Place (small circle). These businesses may present issues to the proposed alignment with 
regards hydrocarbon, solvents and trace element contamination as a result of activities 
relating to vehicle servicing and repair. 
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Date Observations 

 

2008 

3 Reeves Road is currently occupied by a Gull branded service station and may present 
issues relating to hydrocarbon contamination to the construction phase of the alignment as 
a result of fuel storage facilities here. 
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Date Observations 

 

2010 

 

64B Ti Rakau Drive /11 Cortina Place is the site of a former Caltex branded service station. 
It is currently a vacant site. A site investigation7 concluded that 7 soil samples exceeded 
the Oil Industry Guideline Tier 1 Criteria for Commercial / Industrial Land Use. These 
samples exceeded the criteria for subsurface maintenance/excavation worker human 
health pathways for selected hydrocarbon contaminants and could present a health risk to 
construction workers on the alignment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                        
7 URS, O’Donohue, K., 2010, Caltex Pakuranga Service Station – Underground Petroleum Storage System Decommissioning, 

Residual Petroleum Hydrocarbon Assessment. 
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Date Observations 

 

2010 

242 Ti Rakau Drive is currently occupied by a Mobil branded service station and may 
present issues relating to hydrocarbon contamination to the construction phase of the 
alignment as a result of fuel storage facilities there. Enquiries with the Auckland Council 
have not identified any environmental investigation reports available for this site. The 
Pakuranga Creek flows close to the site.  
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Date Observations 

 

2008 

Best Automotive Clinic is located at 245 Burswood Drive. This business may present 
issues to the proposed alignment with regards hydrocarbon, solvents and trace element 
contamination as a result of activities relating to vehicle servicing and repair. 
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Date Observations 

 

2008 

 

Sandvik Materials Technology is located at 269 Ti Rakau Drive. This business may present 
issues to the proposed alignment with regards hydrocarbon and trace element 
contamination as a result of materials processing. 
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Date Observations 

 

2006 

 

279 Ti Rakau Drive is the site of a former timber storage yard (rectangular outline). It is 
currently a buy and sell yard and may host residual contamination relating to timber 
treatments. Across the road at 284 Ti Rakau Drive a Z branded service station is currently 
in operation (oval outline) and may also present issues during construction of the alignment 
relating to hydrocarbon contamination. 
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Date Observations 

 

2008 

 

Forging Ahead is located at 293 Ti Rakau Drive. This business may present issues to the 
proposed alignment with regards hydrocarbon and trace element contamination resulting 
from foundry operations. 
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Date Observations 

 

2008 

333 Ti Rakau Drive is occupied by the Blue n Green Dry Cleaners (large oval) whilst next 
door on the corner of Harris Road and Ti Rakau Drive is a BP branded service station 
(circle). Behind BP is Jireh Auto Tyres at 179 Harris Road (small oval) dealing in 
automotive repairs. The service station may present issues to the construction of the 
alignment relating to hydrocarbon contamination and the dry cleaners may present issues 
related to chlorinated solvent and VOC contamination. The auto workshop may also have 
some issues with solvents, hydrocarbons as well as trace elements. 
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Date Observations 

 

2010 

 

380 Ti Rakau Drive is occupied by the Howick and Eastern Bus Company whilst next door 
at 384 is a Gull branded service station. Both of these sites may present issues to the 
construction of the alignment relating to hydrocarbon contamination as a result of fuel 
storage facilities at both sites. A tributary of the Pakuranga Creek flows at the back of both 
properties and could be considered a sensitive receptor. According to council borehole 
records Chevron have installed a borehole at 380 Ti Rakau Drive for monitoring purposes. 
A site investigation report was not available from Auckland Council. It is understood that 
Chevron previously operated a Caltex branded service station at 384 Ti Rakau Drive. 
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Date Observations 

 

2010 

550 Te Iririangi Drive is currently occupied by a Z branded service station and may present 
issues relating to hydrocarbon contamination during the construction phase of the 
alignment along Te Koha Road as a result of fuel storage facilities here. 
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8 Council Records 
A site contamination enquiry was completed for the road alignment by seeking records from Auckland 
Council. The complete results of this search are included as Appendix A of this report. A contaminated 
site discharge was identified at 11 Cortina Place / 64B Ti Rakau Drive (Caltex branded service station). 
The Council’s register indicates that a tank pull report was received by the then Auckland Regional 
Council when the Underground Petroleum Storage System (UPSS) was removed from the site in May 
2010. As a result, a discharge consent was required for the site. Another contaminated site discharge 
was identified at 3 Kentigern Close (Mobil branded service station) and the register indicates that an 
Environmental Site Assessment report was received by the council for that site.  

The site reports for these properties have been requested from Auckland Council. The site investigation 
report was received for the Caltex branded service station but not the Mobil branded service station. The 
report8 for 11 Cortina Place / 64B Ti Rakau Drive detailed 9 soil samples that exceeded the Oil Industry 
Guideline Tier 1 Criteria for Commercial / Industrial Land Use. Seven soil samples exceeded the criteria 
for subsurface maintenance/excavation worker human health pathways for selected contaminants. This 
will need to be taken into account during the alignment works regarding the health and safety of 
construction workers.  

Auckland Council recommended that Mobil should be contacted to gain access to the site report for the 
Mobil branded service station. Mobil was contacted by phone9 and they recommended an email request 
be submitted but the site report is yet to be received. Following that a request for more information was 
submitted to the Auckland Council Local Government Official Information and Meeting Act (LGOIMA) 
process. Auckland Council responded that they were withholding the Environmental Site Assessment 
Report provided by Mobil under section 7(2)(c)(i) of the LGOMIA as the report was supplied under an 
obligation of confidence and making it available would “be likely to prejudice the supply of similar 
information, or information from the same source, and it is in the public interest that such information 
should continue to be supplied”. Given that both Mobil and Auckland Council have been contacted for 
more information on the site and that this information is not forthcoming any construction activities on site 
should proceed on the assumption of contamination existing onsite.  

The Environmental Site Assessment report for the Mobil site should be read in conjunction with this 
assessment to better understand the risks associated with the former service station at 3 Kentigern 
Close regarding the health and safety of construction workers. 

A borehole register search conducted by the Auckland Council Natural Resources and Specialist Input 
Unit revealed 3 cases of borehole installation for the following contaminated and potentially contaminated 
sites.  

 

 

 

 

                                                        
8 URS, O’Donohue, K., 2010, Caltex Pakuranga Service Station – Underground Petroleum Storage System Decommissioning, 

Residual Petroleum Hydrocarbon Assessment.  
9 Personal Communication with Erin Richards of Exxon Mobil on 16th October 2012 
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Site Name Address  Purpose 

Chevron 380 Ti Rakau Drive, Pakuranga The construction of a bore for 
monitoring purposes. 

Chevron 11 Cortina Place / 64B Ti Rakau 
Drive, Pakuranga. 

The construction of 4 bores for 
contaminated site investigations. 

T.M.K Packers Ltd. 257 Ti Rakau Drive, Pakuranga The construction of 4 bores for 
environmental monitoring.  

9 Potential Locations of Interest 
To summarise the site specific review the following sites were noted as potential contaminated sites that 
may present contamination issues once work commences on the alignment.  

Site Name Activity HAIL Activity Potential Contaminant 
of Concern based upon 
identified HAIL activity 

3 Kentigern Close BP branded service 
station 

Vehicle refuelling, 
service and repair 

Total petroleum 
hydrocarbons (TPH), 
Benzene, Toluene, 
Ethylbenzene, Xylenes 
(BTEX)  

Aylesbury Street, 
Pakuranga Town Centre 

New Zealand Dry 
Cleaners  

Chemical 
manufacture, 
application and bulk 
storage 

Chlorinated Solvents, 
VOCs 

12 Cortina Place Pakuranga Panelbeaters Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

16 Cortina Place Pakuranga Automotive Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

16D Cortina Place Pakuranga Auto 
Transport 

Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

3 Reeves Road Gull branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

242 Ti Rakau Drive Mobil branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 



 

27 51/28564/16/AMETI PSI Report  

245 Burswood Drive Best Automotive Clinic Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

269 Ti Rakau Drive Sandvik Materials 
Technology 

Metal extraction, 
refining and 
reprocessing, 
storage and use 

TPH, BTEX, Trace 
Elements 

279 Ti Rakau Drive Former Timber Storage 
yard.  

Chemical 
manufacture, 
application and bulk 
storage 

Trace Elements, PCP, 
PAH, Pesticides 

Corner Ti Rakau Drive 
and Burswood Drive 

Z branded service station Vehicle refuelling, 
service and repair 

TPH, BTEX 

179D Harris Road Jireh Auto Tyres Vehicle refuelling, 
service and repair 

Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

Corner Ti Rakau Drive 
and Harris Road 

BP branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

293 Ti Rakau Drive Forging Ahead (Foundry) Metal extraction, 
refining and 
reprocessing, 
storage and use 

TPH, BTEX, Trace 
Elements 

333 Ti Rakau Drive  Blue n Green Dry 
Cleaners  

Chemical 
manufacture, 
application and bulk 
storage 

Chlorinated Solvents, 
VOCs 

380 Ti Rakau Drive Howick and Eastern Bus 
Depot 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

386 Ti Rakau Drive   Gull branded service 
station 

Vehicle refuelling, 
service and repair 

TPH, BTEX 

550 Te Irirangi Drive Z branded service station Vehicle refuelling, 
service and repair 

TPH, BTEX 
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10 Potential Contaminants of Concern 
The table below outlines the potential contaminants of concern that may be present in the area 
surrounding the proposed road upgrade. The identified contaminants are based on past and current land 
use. 

Soil Contaminants Potential Source 

Inorganic elements Arsenic, copper and chromium are commonly 
used timber treatment chemicals used for fence 
posts, and other timbers used in the outdoor 
environment. Trace elements relating to foundry 
operations. 

Total petroleum hydrocarbons (TPH), Benzene, 
toluene, ethylbenzene, xylenes (BTEX) 

Petrol stations and associated underground 
storage tanks and fuel system. 

VOCs and Chlorinated Solvents Dry Cleaning Services, automotive workshops. 

Pentachlorophenol (PCP) Wood preservative (anti sap stain) used in the 
treatment of timber. 

11 Sensitive Receptors 
A site walkover and aerial photo review identified no sensitive receptors in close proximity to the 
potentially contaminated sites along the AMETI alignment with the exception of the tributary of the 
Pakuranga Creek flowing at the back of the Gull Service Station at 386 Ti Rakau Drive. The alignment is 
located in an urban landscape and as such there is limited access to exposed soil, although once the 
alignment construction begins the amount of exposed soil will increase. The land use is a mix of 
commercial, residential and industrial. There are nursing homes, schools, gardens, streams and parks in 
the vicinity of the alignment but none of these are in close proximity to the potential contaminated sites 
listed.  

12 Qualitative Assessment of Risk 
The following assessment of potential risk is qualitative only and does not represent a detailed 
quantitative assessment of risk to human health or the environment. Rather, it presents a selection of the 
primary contaminants of concern that may be encountered along the alignment.  

12.1 Organochlorines 

Pentachlorophenol (PCP) is an organochlorine preservative used in the treatment of timber and as such 
may be present at the former timber storage yard and as such may pose a risk during the construction of 
the alignment. Exposure to PCP can cause harmful effects on the liver and kidneys and may cause 
cancer10.  

                                                        
10 http://water.epa.gov/drink/contaminants/basicinformation/pentachlorophenol.cfm 
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Chlorinated solvents are used in a range of commercial and industrial purposes to include mixing and 
thinning solutions. Their chlorine chemical structure allows them to dissolve organic material and some 
compounds are used as a raw material in the production of other chemicals. There is a range of short 
term and long term exposure effects including skin problems, and damage to the nervous system, 
kidneys and liver. Some chlorinated solvents are known to cause cancer11.  

12.2 Trace Elements 

Generally, trace elements are immobile under normal soil (non-acidic or alkaline) conditions. These trace 
elements tend to sorb strongly to the (inorganic) soil particles; hence the propensity for leaching is very 
limited for most soil conditions and impacted topsoil can be mobilised as dust or sediment if the soil is 
exposed.  

Copper chrome arsenate (CCA) contamination (if any) of near surface soil from the storage of treated 
timber is likely to be limited to that of the storage yard.  The highly localised nature of the contamination 
restricts the risk posed to either human health or the environment. 

Copper adsorbs strongly to most soil types. Along with other trace elements, the mobility of copper 
represents a low human health risk. Copper can pose a threat to sediment and surface water quality 
under certain conditions if sediment control measures are not sufficient to contain impacted soil that is 
exposed. 

12.3 Petroleum Hydrocarbons 

Petroleum hydrocarbons can exist in the soil environment as a separate phase liquid; dissolved in 
groundwater or the soil solution; and/or vapour12. Physical (including groundwater processes), chemical 
and biological processes affect the fate and migratory rates of these contaminants. The key influences 
include sorption (adsorption and absorption), diffusion (dilution and dispersion), volatilisation, chemical 
and biological degradation which are ultimately determined by the characteristics of the soil. 

The low molecular weight fraction of petrol volatilises rapidly when exposed to the atmosphere. These 
compounds have a reported biodegradable half-life of five years in groundwater12. In the soil environment 
the half-life can be as short as 1-4 weeks13. 

Petroleum hydrocarbons can be toxic to the environment and human health. The volatile compounds 
have an adverse effect on the central nervous system of animals and benzene has been identified as a 
human carcinogen12. Some higher molecular weight compounds present in diesel and fuel oils (PAHs) 
are also carcinogenic. 

Also associated with the accumulation of petroleum hydrocarbon vapour and liquid is a fire and/or 
explosion risk. This requires oxygen and the introduction of an ignition source12. 

                                                        
11 http://www.worker-health.org/chlorinatedsolvents.html 
12 Ministry for the Environment. (1999). Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in 

New Zealand (Revised 2011). 
13 Ahrens, M. (2008). Literature review of organic chemicals of emerging environmental concern in use in Auckland (Prepared by 

NIWA for Auckland Regional Council. Auckland Regional Council Technical Report 2008/028). 
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13 Conclusions 
Based upon the review of available information, the alignment walk over inspection and qualitative risk 
assessments undertaken as part of this Preliminary Site Investigation, the following conclusions can 
been drawn: 

 Adjacent to the road alignment up to 20 sites with land uses included on the HAIL were 
identified. Given that the surface soil will be disturbed along the alignment corridor through 
significant soil disturbance activity the regulations of the NES 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 likelihood that the HAIL activities identified adjacent to the proposed alignment the 
proposed alignment may impact the alignment varies for each site depending on the nature of 
the contaminants and therefore the likely migration mechanisms. The relative likelihood of 
contaminant migration to the alignment from each site is summarised in the table below; 

Site Name Activity Contamination 
Risk Rating 

Potential Contaminant 
of Concern based upon 
identified HAIL activity 

11 Cortina Place / 64B 
Ti Rakau Drive 

Former Caltex branded 
service station, now a 
vacant site 

High Risk Total petroleum 
hydrocarbons (TPH), 
Benzene, Toluene, 
Ethylbenzene, Xylenes 
(BTEX) 

24 Pakuranga Road Market Gardening Low Risk Pesticides, Inorganic 
Elements 

39 Pakuranga Road Possible Orchard Low Risk Pesticides, Inorganic 
Elements 

3 Kentigern Close BP branded service 
station 

Medium to High 
Risk (review risk 
after review of Mobil 
environmental site 
assessment report.) 

TPH, BTEX 

Aylesbury Street, 
Pakuranga Town Centre 

New Zealand Dry 
Cleaners  

Medium Risk Chlorinated Solvents, 
VOCs 

12 Cortina Place Pakuranga Panelbeaters Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

16 Cortina Place Pakuranga Automotive Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 
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16D Cortina Place Pakuranga Auto 
Transport 

Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

3 Reeves Road Gull branded service 
station 

Medium Risk TPH, BTEX 

242 Ti Rakau Drive Mobil branded service 
station 

Medium Risk TPH, BTEX 

245 Burswood Drive Best Automotive Clinic Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

269 Ti Rakau Drive Sandvik Materials 
Technology 

Medium Risk TPH, BTEX, Trace 
Elements 

279 Ti Rakau Drive Former Timber Storage 
yard.  

Low to Medium Risk Trace Elements, PCP, 
PAH, Pesticides 

Corner Ti Rakau Drive 
and Burswood Drive 

Z branded service station Medium Risk TPH, BTEX 

179D Harris Road Jireh Auto Tyres Medium Risk Chlorinated solvents, 
TPH, BTEX, Trace 
Elements 

Corner Ti Rakau Drive 
and Harris Road 

BP branded service 
station 

Medium Risk TPH, BTEX 

293 Ti Rakau Drive Forging Ahead (Foundry) Medium Risk TPH, BTEX, Trace 
Elements 

333 Ti Rakau Drive  Blue n Green Dry 
Cleaners  

Medium Risk Chlorinated Solvents, 
VOCs 

380 Ti Rakau Drive Howick and Eastern Bus 
Depot 

Medium Risk TPH, BTEX 

386 Ti Rakau Drive   Gull branded service 
station 

Medium Risk TPH, BTEX 

550 Te Irirangi Drive Z branded service station Medium Risk TPH, BTEX 

14 Recommendations 
We recommend that Auckland Transport considers the following in order to minimise risks associated 
with contaminated land along the alignment of the proposed road works; 

 Obtain environmental site investigations reports from Auckland Council 
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 Engage with the Auckland Council contaminated site officers to present this report and the 
planned strategy to assess potential contamination from adjacent sites along the alignment. 

 Undertake intrusive soil investigations to assess potential contaminants along the alignment, at 
locations where the adjacent land use has been identified as having current or historic HAIL 
activities and where the likelihood of contamination has been assessed as medium to high. 

15 Limitations 
This Preliminary Site Investigation refers to the proposed AMETI Project as described in Section 4 of this 
report and: 

1. has been prepared by GHD Limited (“GHD”) for Auckland Transport;  

2. may only be used and relied on by Auckland Transport; 

3. must not be copied to, used by, or relied on by any person other than Auckland Transport without 
the prior written consent of GHD and subject always to the next paragraph; and 

4. GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any 
person other than Auckland Transport arising from or in connection with this Report.  

To the maximum extent permitted by law, all implied warranties and conditions in relation to the services 
provided by GHD and the Report are excluded unless they are expressly stated to apply in this Report. 

The services undertaken by GHD in connection with preparing this Report: 

 were limited to those specifically detailed in section 3; 

 were undertaken in accordance with current professional practice and by reference to relevant 
environmental regulatory authority and industry standards, guidelines and assessment criteria in 
existence as at the date of this Report; and 

 did not include the collection of samples for the purpose of laboratory analysis or verification of 
information obtained from the site history review. 

The opinions, conclusions and any recommendations in this Report are based on assumptions made by 
GHD when undertaking the services mentioned above and preparing the Report (“Assumptions”), as 
specified throughout this Report. 

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or in 
connection with any of the Assumptions being incorrect. 

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any 
recommendations in this Report are based on conditions encountered and information reviewed at the 
time of preparation of this Report and are relevant until such times as the site conditions and/or relevant 
legislations changes, at which time, GHD expressly disclaims responsibility for any error in, or omission 
from, this Report arising from or in connection with those opinions, conclusions and any 
recommendations. 

GHD has prepared this Report on the basis of information provided by Auckland Transport (and others 
who provided information to GHD including Government authorities, which GHD has not independently 
verified or checked (“Unverified Information”) beyond the agreed scope of work).   
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GHD expressly disclaims responsibility in connection with the Unverified Information, including (but not 
limited to) errors in, or omissions from, the Report, which were caused or contributed to by errors in, or 
omissions from, the Unverified Information. 

Inspections undertaken in respect of this Report were limited to visual inspections only and were 
constrained by the particular site conditions, such as locations of buildings, services or vegetation.   

The opinions, conclusions and any recommendations in this Report are based on information obtained 
from readily available information sources.   

Except as otherwise expressly stated in this Report, GHD makes no warranty, statement or 
representation of any kind concerning the suitability of the site for any purpose or the permissibility of any 
use, development or re-development of the site. 

These Disclaimers should be read in conjunction with the entire Report and no excerpts are taken to be 
representative of the findings of this Report. 

16 Third Party Reliance 
The work created in this document is the property of GHD Ltd and any unauthorised use of it in any form 
whatsoever is prohibited. The document is intended for the use of Auckland Transport. It has been 
prepared in accordance with the Terms of Engagement for the commission and on the basis of specific 
instructions and information provided by the client for exclusive use by the client for its particular 
purpose. The contents and conclusions of this document may therefore be inappropriate for any third 
party in the context of that third party’s particular purposes and circumstances.  Any third party should 
obtain its own independent information or advice and no responsibility is accepted and no duty of care is 
assumed by GHD Ltd to any third party who may use or rely on the whole or any part of the content of 
this document. 

 

 

Yours sincerely 
GHD Limited 

       

Sean Toland        Dr. Murray Wallis 
Senior Geo-Environmental Scientist      National Planning and Environment BGM  
09 3708204         09 3708206 
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     Appendix A 
Auckland Council Site Contamination Search 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





































 

35 51/28564/16/AMETI PSI Report  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Appendix B 
Pakuranga Scheme Assessment Alignment Sheets 
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