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EXECUTIVE SUMMARY

This document presents a Remediation Action Plan (RAP) prepared by Coffey Environments Pty Ltd
(Coffey) for the site of the proposed IKEA development at 630 — 726 Princes Highway, Tempe, NSW
and the adjacent areas of 1A and 1B of the former Tempe Landfill. The RAP has been prepared at the
request of Valad Property Group Ltd (Valad) who is the proposed developer and current site owners.
This RAP has been prepared in general accordance with the NSW EPA (1997) Guidelines for
Consultants Reporting on Contaminated Sites. We understand that Mr Graeme Nyland of Environ, a
NSW DECC accredited Site Auditor has been engaged to undertake a statutory audit of the site under
the provisions of the Contaminated Land Management (CLM) act.

The land at Princes Highway comprises three separate properties, with the proposed development
spanning across all. The development is also planned to use part of the adjacent Tempe Lands site
known as Areas 1A and 1B. The site is located on the southern side of Princes Highway, Tempe NSW.
The site consists of six different lots comprising Lot A DP 399884 (KAS Auto), Lot B in DP 399884
(Kennards Storage), Lot A DP 385209 & Lot E DP 385210 (Ateco) as well as Area 1A and Area 1B of
the Tempe Lands located at Bellevue Street, Tempe, NSW. Areas 1A and 1B comprise Lot 201 in DP
1097238 and Lot 200 in DP 1097238.

The site is to be developed into a large two storey retail development, with associated car parking and
transport infrastructure. According to the current architectural plans, the building structure is proposed
to cover areas of the Ateco property and parts of the former Tempe Lands. The car park will
predominantly cover the Kennards Storage property, KAS Auto and Tempe Lands. The total area of the
development is 9.98ha.

A site history review completed by Coffey as part of a previous works package indicates that an area of
the Site was used as a brick pit (former Tempe Lands) and associated brick works (located on the
Kennards Storage property). KAS Auto is a former service station, known to have had underground
storage tanks (USTs) until 1995, although the exact fate of the tanks is not known. The Ateco building,
a Greenfield area until about 1954, had a large industrial warehouse style building built on it, initially
owned and utilised by Penfolds Wine Pty Ltd and subsequently by Ateco for manufacture and storage
of automotive parts. Currently the building is used as a storage warehouse and a logistics depot. A UST
and bowser remain in the south east of the property, although they are understood to be no longer
operational.

The Tempe Lands properties have been a rubbish tip since around 1910. The north-western section of
the properties was initially used as a shale quarry. Following completion of quarrying activities, the
quarry was used for landfilling of wastes. During this time it is understood that it received waste from a
wide range of sources including domestic refuse, industrial waste, liquids and hazardous waste and
general council waste.

Dumping at Tempe Lands ceased in the mid 1970s, at which time, part of Areas 1A and 1B were taken
over by Wanless Scrap Metal. Wanless vacated the property in 1988 with it being unoccupied since,
with the exception of a container storage facility located in the north west of the property, adjacent to
the Princes Highway. Marrickville Council remediated the landfill areas by placing a VENM cap over the
landfill material between 2004 and 2006. Following the capping of the landfill material a Site Audit
Statement (ref GN 35-1, May 2006) and a Summary Site Audit Report (ref GN 35-1, ENVIRON Ref: 31-
0024, May 2006) stating that Tempe Lands Area 1A and 1B are suitable for Commercial and Industrial
Land use.

Over a period of 10 days on 19th through 31st May and 3rd June 2008 a contamination assessment
was undertaken by Coffey Environments on the properties located at 630 — 726 Princes Highway. A
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total of fifty one boreholes were drilled across the properties to collect soil samples and to assess the
subsurface conditions. Environmental samples were collected from the near surface, at each layer of
fill/natural soil encountered and also at 1m intervals within the fill and within the natural substrate. In
total, 137 primary soil samples were selected for a range of laboratory analysis. Fourteen groundwater
monitoring wells were installed in boreholes MW2 through MW18 down to a maximum of 15m depth.
Groundwater samples were collected from the monitoring wells 5th and 6th June 2008.

Significant contamination was not identified within the soil samples tested. Heavy metals analysis
returned results below the relevant HIL in all samples tested. Soil TPH (C,o — C36) Was detected at
concentrations above the investigation criteria in four samples but the impact appeared localised.
BTEX, benzo(a)pyrene, PCBs and OCPs (Aldrin and Dieldrin) were not detected above the relevant
HILs in the samples tested. Asbestos, in the form of fibre bundles and /or fragments of fibre-cement
sheeting was detected by the laboratory in three out of fifty soil samples analysed.

Based on the results of the contamination assessment undertaken, we consider that remediation and
future environmental management is required to address potential contamination by asbestos in the fill
across the Princes Highway properties, and hydrocarbon contamination associated with the USTs on
both the KAS Auto property and the Ateco property. A localised area of hydrocarbon contamination was
also identified in the centre of the Kennards Storage property.

It has been found through targeted landfill gas investigations that methane is present within the fill
material associated with the former Tempe landfill. The investigations have also shown that methane is
migrating laterally to the west and north into adjacent properties. The management of risks posed by
methane is required during and following the site redevelopment.

The elevated methane generation, if still occurring, is likely to be in the former landfill area (The eastern
and northern proposed development area however validation would be required other areas to confirm
that significant methane was not being generated nor migrating laterally in the fill material.

Further investigation of the contamination status of fill material under structures across the Site should
be undertaken after demolition of existing buildings occurs as part of the second stage of
redevelopment of the Site. This RAP should be reviewed and amended as require when additional
information is available.

The most appropriate remedial strategy for hydrocarbon impacted material is considered to be
excavation and off site disposal, with a Site Environmental Management Plan (SEMP) produced for
contamination at depth. For asbestos containing materials, it is considered the most appropriate action
is to manage on site and cap as part of the proposed development. An EMP for the site would be
produced for ongoing management. To mitigate landfill gas migration from the Tempe Lands site, a
combination of a trench and well system, coupled with under floor ventilation of the building structure is
considered suitable.

A SEMP will be designed by Coffey for implementation by the future site owners providing procedures
that historical fill material and the associated potential for contamination and methane on the Site are
managed in a manner which protects human health and the environment.

Coffey Environments 2
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Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands

1 INTRODUCTION

1.1 Overview

This document presents a Remediation Action Plan (RAP) prepared by Coffey Environments Pty Ltd
(Coffey) for the site of the proposed commercial development at 630 — 726 Princes Highway, Tempe,
NSW and the adjacent areas of 1A and 1B of the former Tempe Landfill. The RAP has been prepared
at the request of Valad Property Group Ltd (Valad) who is the proposed developer and current site
owners.

The location of 630 — 726 Princes Highway site is shown on Figure 1 while a plan showing the
proposed development is presented in Appendix A.

The land at Princes Highway comprises three separate properties, with the proposed development
spanning across all. The development is also planned to use part of the adjacent Tempe Lands
properties known as Areas 1A and 1B.

This RAP has been prepared in general accordance with the NSW EPA (1997) Guidelines for
Consultants Reporting on Contaminated Sites.

We understand that Mr Graeme Nyland of Environ, a NSW DECC accredited Site Auditor has been
engaged to undertake a statutory audit of the site under the provisions of the Contaminated Land
Management (CLM) act.

1.2 Site Identification

The site is located on the southern side of Princes Highway, Tempe NSW (Figure 1). The site consists
of six different lots in total. The properties at Princes Highway comprise the following four lots:

e Lot A DP 399884, including 630 Princes Highway — KAS Auto
e Lot B in DP 399884, including 632 Princes Highway — Kennards Storage
e Lot ADP 385209 & Lot E DP 385210, including 634-726 Princes Highway - Ateco

In addition to the land detailed above, part of the proposed development includes Area 1A and Area 1B
of the Tempe Lands located at Bellevue Street, Tempe, NSW. Areas 1A and 1B comprise the following
two lots:

e Lot 201 in DP1097238 — Area 1A
e Lot 200 in DP1097238 — Area 1B

Where the terms ‘site’ or ‘Site’ are used in this report, they refer to the entire land subject to the
proposed commercial development. When reference is made to individual lots that make up the Site,
the terms ‘lot’ or ‘property’ will generally be used.

1.3 Proposed Development

The area is to be developed into a large two storey retail development, with associated car parking and
transport infrastructure. According to the current architectural plans, the building structure is proposed
to cover areas of the Ateco site and parts of the former Tempe Lands site. The car park will

Coffey Environments
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Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands

predominantly cover the Kennards Storage site, KAS Auto and Tempe Lands. A plan of the proposed
development is presented in Appendix A.

1.4 Previous Studies

Three previous reports have been issued regarding the properties on Princes Highway. A brief
summary of the reports is included below.

Preliminary Site Investigation, Proposed Residential Development 634-726 Princes Highway
(EMS 03 2514) — Environmental Monitoring Services, 9 April 2003. The report notes the presence of
two USTs near the workshop in the southern corner of the Ateco site. At the time of the report one was
known to have been decommissioned in-situ by filling with sand. The other, at the time of the report
remained in use. Asbestos fragments were noted on the area of land to the rear of the workshop.

Twelve boreholes were advanced across the property to a maximum depth of 3.1m below ground level
(bgl). Fill was encountered across the site ranging from 0.2m to 1.7m bgl. Red brown clay, becoming
grey with depth underlay the fill across the site. No groundwater was encountered.

No metals, TPH, BTEX or Organochlorine Pesticides were detected above the adopted
commercial/industrial NSW EPA soil investigation levels in any of the samples tested.

Environmental Due Diligence Assessment, 634-726 Princes Highway (N200457.01) - MPL 21 June
2005. The report was produced to evaluate conditions of the environmental risks associated with the
site. It is primarily a review of the EMS report (above) to assist in the pre-purchase of the Ateco site.

Contamination Assessment 630 — 726 Princes Highway, Tempe (ENVILCOV00315AH-R02) -
Coffey Environments, 3 November 2008. The report covers the three properties along Princes
Highway (KAS Auto, Kennards and Ateco). A summary of the details contained in this report are
detailed in Section 4 and Section 5 of this report.

15 Tempe Lands Site Audit Statement

Part of the proposed development of the site covers areas 1A & 1B of the former Tempe landfill site.
Coffey Environments (previously Coffey Geosciences) has undertaken a number of assessments of the
landfill site.

Reports produced by Coffey on Areas 1A & 1B include:

¢ Remediation and Development of the Tempe Lands, Ref 164CSA001, Remedial Action Plan, 4
September 2003 by Coffey Geosciences Pty Ltd.

e Remediation and Development of Tempe Lands, Ref S2109/7-Al, Fill Quality/Soil Gas Investigation,
Areas 1A and 1B 29 June 2004 by Coffey Geosciences.

e Remediation and Development of Tempe Lands, Ref S2109/7, Landfill Gas Monitoring Plan, Tempe,
NSW, 13 January 2005 by Coffey Geosciences.

¢ Remediation and Development of Tempe Lands, Landfill Gas Investigation, 10 October 2005 by
Coffey Geosciences.

e Tempe Lands, Site Environmental Management Plan, Ref 509TR004, 12 July 2006 by Tenix
Projects Pty Ltd.

Coffey Environments 4
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Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands

e Tempe Lands Remediation — Cap validation Report, Areas 1A and 1 B, final, 10 May 2006 by Coffey
Geosciences.

Following a review of the above documents and additional documents produced by Tenix and Mainland
Civil Engineering, Graeme Nyland, an accredited NSW DECC Auditor produced a Site Audit Statement
(ref GN 35-1, May 2006) and a Summary Site Audit Report (ref GN 35-1, ENVIRON Ref: 31-0024, May
2006) declaring that Tempe Lands Area 1A and 1B are suitable for Commercial and Industrial Land use
subject to several conditions which were outlined in the Tenix SEMP and summarised below.

Future maintenance or construction works on the Tempe Lands site is managed by conditions outlined
in the Tenix SEMP. Works are to be assessed for their potential to compromise the remedial measures
in place at the landfill site. Any proposed works should be assessed by the council (the land owner of
Areas 1A and 1B at the time) and comply with the following conditions:

e Works should not impact integrity of existing capping through excavation, changes in level or
changes to drainage provision. If this is the case then works can proceed in accordance with normal
council Procedures.

Should works be assessed to impact the integrity of the existing remedial measures then:

e The Site Auditor should be consulted to ensure proposed works and subsequent remedial measures
deemed to have a significant impact on the cap are acceptable and compliant with conditions in the
SEMP.

e Work Methodology Statements are to be submitted and reviewed for all works being undertaken on
the landfill site.

Any landfill or contaminated material exposed by excavation during construction and maintenance
works must be properly managed during the works in order to prevent:

e Contamination of the capping surface (use plastic sheeting or similar as a separation layer)
e Dispersion by wind blown dust (use covers or maintain the material in a damp condition)

e Dispersion by stormwater run off (proper management of stormwater)

e Tracking of material offsite by vehicles (cleaning of vehicle wheels)

¢ Release of contaminated groundwater to the environment (control of pumping and drainage routes
and disposal via licensed means).

Upon completion of the works the cap must be reinstated with VENM of at least the same thickness and
compaction level used for the original capping. Source documentation for the VENM must be provided
to the Council's Manager Property including assessment by a suitable consultant that the material can
be classified as VENM. The material should also be inspected at point of delivery for any signs of
contamination such as odours, staining, presence of rubbish etc. The VENM materials should also be
validated by a consultant and documentation provided to the Manager Property.

Any excavated contaminated material must be properly disposed of. This could be achieved by reburial
under a suitable cap or disposal offsite following waste classification. Documentation should be
provided by the Contractor to the Manager Property for any material disposed of off site including:

e Material testing

e Waste tracking (consignment authorisation and waste transport certificate)

Coffey Environments 5
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It is also understood that, under the terms of the sale agreement for the Site (i.e. Areas 1A and 1B in
this instance), Marrickville Council are required to have access to the cap and the gas mitigation system
for the means of maintenance and monitoring.

Coffey Environments
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2

OBJECTIVES

The objectives of the Remedial Action Plan are:

Coffey Environments

Set the remediation goals;

Review the available remedial options for each area;
Select the preferred remedial option(s) for each area;
Provide details of the remedial option(s) for each area;

Outline the procedures and activities with implementation of the preferred remediation option in each
area;

Outline the requirements for the contractor to prepare environmental and occupational health and
safety plans for the remediation;

Outline the requirements for a contingency plan to be prepared for the remediation works;
Outline the regulatory compliance requirements for the remedial works;

Outline validation requirements for where contaminated material is removed or capped and where
landfill gas measures are implemented; and

Provide a framework for the long term SEMP for the Site.

ENVILCOV00315AH-R03d.doc
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3 SITE CONDITION AND SURROUNDING ENVIRONMENT

3.1 Site Description

The site comprises four lots along the southern side of Princes Highway and two lots on Bellevue Street
that make up Areas 1A and 1B of the Tempe Lands landfill.

630 Princes Highway is about 0.2 ha in area and contains a mechanical workshop the eastern part, an
attached office area on the western part and a canopy that extends from the main building to the front of
the property. The property is bounded to the north by the Princess Highway and further on by
commercial buildings and residences, to the south and east by vacant land (former Tempe landfill) and
to the west by Industrial warehousing (Kennards Self Storage).

The Lot is generally flat and with the exception of planter beds along the front boundary, buildings,
asphalt or concrete pavements cover the site. Based on the topography of the surrounding area, which
falls away to the south east and west, it is considered that this lot may have been filled. The fill may
have been imported to backfill the tank and pipe excavations as well as other underground utility
excavations on the site.

632 Princes Highway comprise Kennards Self Storage, a large storage facility consisting mainly of
rectangular, galvanised sheeting, single and double storey buildings. Six single storey structures and 4
double storey structures were observed on site during the site visit. The lot is entirely paved by sealed
surfaces in good condition. A former residential building, now used as an office by Kennards, is located
in the north eastern corner of the lot. Access from Princes Highway is provided by the gates along the
northern boundary. The topography of the northern part of the site gently slopes towards south east
from the northern boundary to the middle of the site where a drop of approximately 3m was observed.
The southern half of the lot is essentially flat.

The goods stored on this lot are unknown although site protocols prevent hazardous goods from being
stored. It is considered that most goods are personal belongings and goods for commercial purposes.
There are several areas where old vehicles (cars buses and boats) are stored. One area in the centre
of the site is used for the storage of old electrical appliances comprising ovens, washing machines and
fridges.

634-726 Princes Highway include sealed surfaces and garden beds. The main structure is a two storey
building with an approximate rectangular shape and allocates an empty warehouse in its northern part,
the “Summit Logistics” warehouse in the central part, where numerous boxes of appliances were
observed at the time of the recent investigations by Coffey, and alloy wheel and tyre storage (ground
level) and Volkswagen and Audi car storage (top level) in the southern part. A sealed car park for truck
loading operations is located along the north eastern boundary of this lot. A minor building, used as a
car workshop, was observed in the south western corner of the lot. The workshop also comprises a car
wash facility. Three concrete lined car inspection pits were noticed in this building. A small quantity of
waste engine oil (approximately 2 litres) was present in a small sump in the base of one of the pits. Two
vent pipes suggesting the presence of two underground storage tanks were observed respectively in
the car workshop area and below the car access ramp situated in the southern corner of the main
building.

The Tempe Lands Areas 1A and 1B are irregular in shape and cover an area of 4.37 hectares and 1.21
hectares respectively. The site is currently vacant with scrub vegetation coverage, having been capped
as part of remedial works between 2004 and 2006.
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3.2 Surrounding Site Uses

The Site is bounded to the northwest by the Princess Highway and further on by commercial buildings
and residences, to the south and east by vacant land (former Tempe landfill) and to the west by ‘Pretty
Girl’ clothing warehouse.

3.3 Local Geology

The 1:250,000 Sydney Geological Series Sheet (Geological Survey of New South Wales, 3rd ed.1966)
indicates that the site locality is underlain by Quaternary alluvial deposits characterized by alluvium,
gravel, sand, silt and clay. This overlies the Ashfield Shale from the Triassic. Underlying the Ashfield
Shale is Hawkesbury Sandstone, medium to coarse grained sandstone with minor shale lenses.

Both the Ashfield Shale and Hawkesbury Sandstone have low primary or matrix permeability to
groundwater. However, both formations can have appreciable localised secondary permeability owing
to the presence of fractures, joints and other defects.

Soil Landscape of The Sydney Sheet Map (Chapman et al., 2005) indicates the site is located on the
Oxford Falls division of the Fluvial Landscapes group soils.

The soils in the Fluvial Landscapes group are described as hanging valleys on Hawkesbury Sandstone
with occasional broad benches and broken scraps, relatively wide valley floors and often poorly drained
soils, characterised by low eucalypt woodland, scrub, heathland and sedgeland.

Soils in this group generally include moderately deep to deep earthy sands, yellow earths, siliceous
sands on slopes, deep leached sands, podzols and grey earths on valley floors.

Limitations in this soil group may include very high soil erosion hazard, perched water tables and
swamps, highly permeable soil, very low to low soil fertility, localised rock outcrop.

3.4 Hydrogeology

The site topography is essentially flat, sloping gently towards the south. Alexandria Canal is situated
approximately 300m south-east of the site and the Cooks River approximately 700m south-west of the
site.

Regional groundwater would be expected to be present within the bedrock beneath the site. Perched
groundwater could potentially be present on top of the bedrock. The regional groundwater is likely to
flow in the southern direction towards the canal and the river. Locally groundwater flow is likely to be
significantly influenced by the development features (buildings, paved areas, roads) and infiltration
zones such as the unpaved Area 1A and 1B of Tempe Lands.

3.5 Acid Sulphate Soils

The Australian Soil Research Information Service (A.S.R.1.S.) map (CSIRO Land and Water, 2006) was
accessed to provide a preliminary indication of the risk of acid sulphate soils at the site. According to
A.S.R.L.S. map, no data on acid sulphate soil is available for the site. A.S.R.I.S recommends low
probability for the occurrence of Acid Sulphate Soils on site. However, possibility of potential acid
sulphate soils could not be ruled out, given the site is very close to the Cooks River and the Alexandria
Canal. The area immediately south and south-east of the site is indicated on the ASRIS map as
characterised by low probability of acid Sulphate soil occurrence. Areas characterised by high
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probability of acid sulphate soil occurrence are situated between 700 and 1000m south and south-west
of the site.

The site topography shows that the site occurs in the disturbed terrain that may include filled areas
which often occur during reclamation of low lying swamps for urban development. Other disturbed
terrain includes areas which have been mined or dredged, or have undergone heavy ground
disturbance through general urban development or construction of dams or levees. Soil investigations
are required to assess these areas for acid sulphate soils.

3.6 Landfill Gas

Approximately 50% of the proposed development area will be located atop Tempe Lands, a former
landfill site that was owned and operated by Marrickville Council and its predecessor Councils. The
remaining 50% of the proposed development is located to the west of the landfill and currently
comprises a mixture of commercial and industrial units. The area of former landfill which is
encompassed within the development site has been subject to capping.

The majority of the development site will be covered with an open air car park and vegetated areas,
however a large retail building will encompass an area of approximately 20,000m”within the southern
development area. Approximately 25% of this building will be developed on top of the former landfill
site.

Monitoring of landfill gas along the boundary between the landfill and the neighbouring
commercial/industrial units (which will be encompassed within the proposed redevelopment area) has
shown that landfill gas is present in Tempe Lands and also migrating from the landfill to the western
development area. Gas investigations and periodic monitoring have been undertaken within the
proposed development area and between the former landfill and commercial/industrial units since 2005
and have indicated that methane is present at levels exceeding the NSW EPA (1996) guideline of
1.25%v/v. Methane Gas investigations have been most recently reported by Coffey Environments in a
report entitled Tempe Lands Remediation, Feasibility Study of Landfill Gas Migration Mitigation
Measures, dated 09 July 2007 (Ref: ENVILCOV00315AF-R01).

Given the presence of methane gas in fill material associated with the former landfill and in off-site
areas to the immediate west, the remedial action plan is required to be developed to address methane
gas which could migrate vertically into the building footprint and open air car park and vegetated areas
proposed to be located atop the former landfill and to address the potential of methane gas migrating
from the former landfill area to the western development area.
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4 SITE HISTORY

A site history review was undertaken as part of the Contamination Assessment undertaken by Coffey
Environments (ENVILCOV00315AH-R02, November 2008). Council and Workcover records were
obtained for the site as well as an aerial photograph study. A brief summary of the site history is
detailed below.

4.1 Summary of Site History
630 Princes Highway - KAS Auto

The Lot appeared to be already developed prior to 1951 and, according to the title search
documentation, belonged to a brick maker. This suggests it was part of the brickworks facility located in
the lot adjacent to the south western boundary.

A Caltex service station was erected in the northern corner of this lot between 1951 and 1961 and
redeveloped into an automotive workshop, the current land use, between 1978 and 1986.

WorkCover records confirmed the presence of UST’s at the site between at least 1957 and 1995.
632 Princes Highway - Kennards Self Storage

The lot was used for industrial purposes since prior to 1951. According to the Land Title documentation,
it allocated a brickwork facility with a quarry in the southern part until at least 1973. This lot was
redeveloped into a storage facility between 1978 and 1986. The site is currently used as a storage
facility. According to WorkCover records, no dangerous goods were stored at the site.

634 — 726 Princes Highway - Ateco

The south-western part of the site consisted mainly of grassed areas and garden beds in 1951, when
according to the Land Title documentation belonged to private owners. In 1954 Penfolds Wines Pty Ltd
purchased this part of the site and an industrial style building was erected between 1951 and 1961.

The site features remained substantially unchanged since 1961, while an automotive company took
ownership of the site in 1995 and Valad Commercial management limited, the current owner,
purchased the lots in 2007. Different areas of the main building are currently used for different
purposes, as revealed by the site walkover, including tyre storage, warehouse and car storage. The
smaller building in the southern corner of this part of the site is currently used by a car workshop.

WorkCover records revealed that a number of USTs have been kept in the depot situated in the south
west corner of the main building since 1958. Filling points were located in the automotive area of the lot.
According to a declaration signed by the site owner, dangerous goods were no longer stored in this part
of the site in 2008.

A possible vent pipe was located on the eastern wall of the Ateco building in the loading yard area. It is
possible that this could be linked to an underground storage tank. No other infrastructure associated
with an underground tank was seen and no records of a tank in that location were revealed in the
WorkCover search.

Areas 1A & 1B Tempe Lands

The Tempe Lands site has been as a rubbish tip since around 1910. The north-western section of the
site was initially used as a shale quarry. Following completion of quarrying activities, the site was a

Coffey Environments 11
ENVILCOV00315AH-R03d.doc
3 February 2009



Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands

landfill. During this time it is understood that it received waste from a wide range of sources including
domestic refuse, industrial waste, liquids and hazardous waste and general council waste.

Dumping at the site ceased in the mid 1970s, at which time, part of the site was taken over by Wanless
Scrap Metal. Wanless vacated the site in 1988 and the site has been unoccupied since, with the
exception of a container storage facility located in the north west of the site, adjacent to the Princes
Highway.

All of Tempe Lands, including Areas 1A and 1B which forms part of the site, was remediated by
Marrickville Council between 2004 and 2006. The remediation works undertaken in Areas 1A and 1B
included grading the surface of the landfill and placement of a cap made of virgin excavated natural
material (VENM). The VENM was imported to the site and comprised mainly of excavated shale and
sandstone sourced directly from the places of origin. The VENM cap has a thickness greater than 0.5m
at all locations.
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5 SUMMARY OF PREVIOUS WORKS

5.1 Summary of Investigation — 630 — 726 Princes Highway

Field investigations were undertaken over 10 days on 19th through 31st May and 3rd June 2008 by
Coffey Environmental Scientists.

A total of fifty one boreholes were drilled on site to collect soil samples and to assess the subsurface
conditions. Locations for sampling were based upon historical information, targeting areas such as the
USTs in both the KAS Auto site and the Ateco site, and other areas of potential environmental concern.
The remainder of the sample locations were selected to give a general coverage of the site.

Environmental samples were collected from the near surface, at each layer of fill/natural soil
encountered, and also at 1m intervals within the fill and within the natural substrate. In total, 137
primary soil samples were selected for a range of laboratory analysis.

Fourteen groundwater monitoring wells were installed in boreholes MW?2 through MW18 down to a
maximum of 15m depth. Groundwater samples were collected from the monitoring wells 5th and 6th
June 2008.

The analysis suite was generally based on the chemicals of concern identified during the site history
review, summarised in Section 5 of the Contamination Assessment report ENVILCOV00315AH-R02,
November 2008.

The soil samples were selected for analysis on the basis of field observations and PID measurements
which targeted AECs, as well as providing lateral and vertical distribution of sampling across the
investigation area.

5.2 Basis of Assessment Criteria

5.2.1 Soil

The investigation criteria for soil were established based on the following references:
e NSW DECC (2006) Guidelines for the NSW Auditor Scheme (Second Edition);

e NSW EPA (1994) Guidelines for Assessing Service Station Sites; and

e NEPC (1999) National Environmental Protection (Assessment of Site Contamination) Measure
(NEPM).

Other references were used to supplement the above, where appropriate.

The NSW DECC (2006) Guidelines for the NSW Site Auditor Scheme and the NEPM present health
based investigation levels for different land-uses (e.g. industrial / commercial, residential, recreational
etc.) as well as provisional phytotoxicity based investigation levels.

The site is proposed to be developed as a large retail development with associated car parking which is
considered to be consistent with a commercial land-use. Consequently the human health based soil
investigation levels (HILs) for commercial and industrial land-use, provided in Column 4 of Appendix I
in the NSW DECC (2006) Guidelines for the NSW Site Auditor Scheme (Second Edition) were adopted
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as the soil investigation levels. Phytotoxicity does not need to be considered for commercial / industrial
land-use.

NSW DECC (2006) Guidelines do not provide threshold levels for volatile petroleum hydrocarbon
compounds. NSW EPA (1994) Guidelines for Assessing Service Station Sites provide an indication of
acceptable cleanup levels for petroleum hydrocarbons compounds at service station sites to be reused
for sensitive land-uses. The EPA has advised that these guidelines should also be used for less
sensitive land-uses. For semi-volatile petroleum hydrocarbons (C16 — C35 and >C35) investigation
levels are provided in the NSW DECC (2006) Guidelines, however, these are based on the NEPM
health-based criteria, which require the laboratory analysis to unequivocally differentiate between
aromatic and aliphatic compounds. If this cannot be done, the C10 — C40 criteria in the service station
guidelines should be applied. For this investigation, we have adopted the service station guidelines for
all petroleum hydrocarbon fractions.

There are currently no national or DECC-endorsed guidelines relating to human health of environmental
investigation of material containing asbestos on sites. NSW DECC (2006) advise that until such
guidelines become available, auditors must exercise their professional judgement when assessing if a
site is suitable for a specific use in the light of evidence that asbestos may be a contaminant of concern.
NSW DECC (2006) states that NSW Health will provide advice to auditors on a case-by-case basis,
where appropriate. The NSW DECC previously provided interim advice that “no asbestos in the soil at
the surface is permitted”. Enhealth (2005) ‘Guidelines for Asbestos in the Non-Occupational
Environment’, provides some guidance on assessing and managing asbestos in soil although does not
provide a threshold concentration or investigation level for asbestos. Coffey Environments has adopted
an asbestos investigation level of “non-detect” for this site as an initial screening criteria.

5.2.2 Groundwater

The beneficial uses of groundwater down gradient of the site were considered in order to establish the
most relevant criteria by which to assess the quality of the groundwater.

During the Site History Review, a search for borehole records was carried out by the Department of
Water and Energy under the request of Coffey Environments. The search did not reveal any borehole
records within a 1km radius of the site.

Regional groundwater occurs in bedrock (Ashfield Shale) which typically gives poor yields with poor
quality (moderate to high salinity). Therefore this, coupled with the proximity to the landfill, it is not
considered a significant source for potable water.

Alexandria Canal is situated approximately 300m south-east of the site and the Cooks River
approximately 700m south-west of the site.

It is considered that groundwater from the site would eventually discharge into these surface water
bodies either directly or through a storm water channel. These water bodies are tidal and could
potentially be used for recreational water use.

On this basis potential environmental values of groundwater are considered to include:
e Protection of marine aquatic ecosystems; and
e Recreational water use.

The investigation levels presented in the ANZECC (2000) Australian and New Zealand Guidelines for
Fresh and Marine Water Quality are considered applicable for the protection of ecosystems of the
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receiving waters. As these guidelines apply to receiving waters, it is generally conservative to apply
these to groundwater discharging to receiving waters.

ANZECC (2000) advocates a site-specific approach to developing guideline trigger values based on
such factors as local biological affects data, the current level of disturbance of the ecosystem etc. The
guidelines present ‘low risk guidelines trigger values’ which are defined as concentrations of key
performance parameters below which there is a low risk that adverse biological effects will occur. It is
important to note that these are not threshold values at which an environmental problem is likely to
occur if exceeded. Rather, if the trigger values are exceeded, then further action is required which may
include either further site-specific investigations to assess whether or not there is an actual problem or
management / remedial action.

Low risk trigger values are provided for the protection of 80-99% of species in marine (presented in
Table 3.4.1 of the guidelines), with the trigger value depending on the health of the receiving waters.

It is understood that the DECC's policy is that the trigger values for the protection of 95% of aquatic
ecosystems should be used except where contaminants are potentially bio-accumulative in which case
the trigger values for protection of 99% of species should be used.

ANZECC (2000) states that there is currently insufficient data to derive high reliability trigger values for
various contaminants. For these contaminants, low reliability trigger values have been adopted.

ANZECC (2000) state that there is currently insufficient data to derive a high reliability trigger value for
TPH but propose a low reliability trigger value for TPH of 7ug/L. This guideline is generally considered
by industry to be overly conservative and is also well below the TPH detection limit, which most
laboratories can achieve. Given the conservative value of the trigger there is no IL established for these
analytes. The LOR is considered to be the default IL for the purpose of this investigation.

Guidelines for the recreational water use are also presented in the ANZECC (2000) Australian and New
Zealand Guidelines for Fresh and Marine Water Quality (Table 5.2.3 of the guidelines).

5.2.3 Landfill Gas

The lower explosive limit (LEL) in relation to methane refers to the minimum concentration of methane
which will form an explosive mixture in air. A concentration of about 5% methane corresponds to 100%
LEL if the only ‘explosive’ gas present is methane. Methane concentrations greater than 300% LEL (or
15%) are generally not explosive, although are considered to represent an explosion risk as dilution
could result in the methane concentration dropping below 15%.

Guidance on methane criteria can be found in the NSW EPA (1996) Environmental Guidelines: Solid
Waste Landfills. These guidelines require that on solid waste landfill sites all buildings within 250m of
areas having the potential to have methane concentrations greater than 1.25% (or 25% LEL) should be
designed and constructed so as not to allow accumulation of methane gas. For this reason 1.25% was
adopted as an investigation level for methane at the site.

5.3 Summary of Previous Results

5.3.1 Sub Surface Conditions - 630 — 726 Princes Highway

Investigations indicate the three sites along Princes Highway to be underlain by varying thicknesses of
fill (increasing to the south), overlying residual soil comprising sandy gravels and shale bedrock. Further
details are provided below:
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630 Princes Highway - KAS Auto Site

Shallow fill comprising gravely sandy clay to a maximum depth of 0.8m bgl was encountered across the
northern portion and central portion of the property. Fill comprising graded sand within a concrete pit
(depth approximately 2.8m bgl) was encountered in the western portion of the property. This is thought
to be a UST pit that has been backfilled. A suspected UST was also noted in eastern portion of the
property as investigations were terminated at refusal approximately 0.35m bgl on a metallic object.

Extensive fill material to a depth of 9m below ground level was present in the eastern portion of the
property. Fill comprised gravely sand with brick fragments, glass, concrete and metal pieces. It is
considered that this indicates the edge of the former brick pit possibly filled with demolition and building
rubble.

Residual soils comprising silty clay underlie the fill material to a depth of approximately 1.2m bgl.

Bedrock comprising weathered shale was encountered across the property underlying the residual
soils.

Evidence of significant contamination such as hydrocarbon odours or staining was not observed in the
boreholes during the investigations.

Given that depth of fill across the property is shallow, it is considered that the base of the former UST
pits (and potentially remaining tanks) are likely to be within residual soils and where necessary, been
extended into the top of shale bedrock.

632 Princes Highway - Kennards Self Storage

Fill comprising gravely sand and clayey sand was encountered across the property with the exception
of the far north western portion of the property where residual soils/bedrock were encountered
immediately below the property surface. Depth of fill increased in the southern portion of the property. In
the southern portion of the property the fill comprising suspected landfill waste (clothing, metal, rubble
and porcelain) was encountered at depth. This is thought to be the edge of the old pit associated with
the former brickworks.

Residual soil comprised gravelly sand and on occasion silty clay across the property. Shale was
encountered in the boreholes extending beyond the residual soils from depths between 5-6 metres
below ground level. The shale observed in the boreholes was typically moderately to extremely
weathered with iron indurated bands.

Evidence of significant contamination such as hydrocarbon odours, staining or asbestos fragments
were not observed in the boreholes during the investigations.

634 — 726 Princes Highway - Ateco Site

Shallow fill comprising gravely sand and clayey sand was encountered across the site. Depth of fill
increased slightly along the southern boundary of the site.

Residual soil comprised gravely sand and on occasion silty clay across the site. Shale was encountered
in the boreholes extending beyond the residual soils from depths between 5-6 metres below ground
level. The shale observed in the boreholes was typically moderately to extremely weathered with iron
indurated bands.

Evidence of significant contamination such as hydrocarbon odours, staining or asbestos fragments
were not observed in the boreholes during the investigations.
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5.3.2 Groundwater

Groundwater was observed as steady inflow at between approximately 7m and 10m depth within the
shale bedrock. The exact depths of groundwater strikes could not be determined due to the drilling
method of rotary air blasting.

Groundwater levels were measured on 5" and 6" June 2008 at depths between 1.701m (southern
portion of the Ateco site) and 10.335m (eastern portion of Kennards site behind KAS) below the top of
the casing from the fifteen monitoring wells installed across the site.

5.3.3 Landfill Gas

5.3.3.1 Gas Monitoring Wells Located on the Former Landfill (GW9 to GW14)

Gas monitoring wells GW9 to GW13 were installed on the western and northern boundary of the Tempe
landfill site in April 2005. All 5 wells are located within the footprint of the proposed development. The
locations of these gas monitoring wells are shown in Figure 4. Gas monitoring has been undertaken in
these wells since April 2005 to the present with results indicating continued methane generation within
all wells over this time. At all wells concentrations of methane were significantly in excess of the NSW
EPA (1996) guideline of 1.25% v/v in the gas monitoring wells.

Monitoring wells GW9, GW10, GW11 have been installed within Stage 1 landfill material, which has
previously been shown to be gas generating or to contain landfill gas. Gas monitoring wells GW12 and
GW13 were installed within natural soils and the elevated methane levels in these two wells were
concluded as being attributable to lateral migration of landfill gases from the adjacent Stage 1 landfill
material.

5.3.3.2 Gas Monitoring Wells located on the Commercial/Industrial Properties to the West and
Salvation Army Land to the North of the Landfill (GW16 to GW21)

Gas monitoring wells GW16 to GW18 were installed within the Salvation Army Property to the north of
the former landfill and GW19 to GW21 within the adjacent properties (Ateco Automotive and Millers Self
Storage) to the west of the former landfill in March 2006 to assess the potential offsite migration of
landfill gases. The locations of these gas monitoring wells are shown in Figure 4. Gas monitoring has
been undertaken in these wells since March 2006 to the present with results indicating the presence
methane gas at five locations over the duration of the monitoring.

Concentrations of methane in offsite wells GW16, GW18, GW19, GW20 and GW21 have generally
exceeded the NSW EPA (1996) guideline level of 1.25% v/v. However, methane concentrations in
GW?21 have been 0.1% during the November 2006 round, and have not been detected in the previous
two rounds. Methane has been detected in GW17 but at concentrations that are well below the
guideline of 1.25% v/v. Methane was not detected in GW17 in the last two monitoring rounds.

5.3.3.3 Gas Monitoring of Buildings to the Immediate North and West of the Former Landfill.

Due to the presence of significant concentrations of methane in the Ateco Automotive and Millers Self
Storage properties to the immediate west of the former landfill and elevated concentrations in the
eastern most area of the Salvation Army Site, monitoring of gas accumulation in buildings and service
pits/stormwater drains within these properties has been undertaken bi-annually since 2005. Monitoring
was also undertaken in the KAS Automotive property to the north of Millers Self Storage, where no
previous soil gas monitoring had been undertaken.
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The gas monitoring was undertaken within and beneath occupied buildings on each property as well as
from service pits and stormwater drains within the property boundaries (where possible). The gas
monitoring within buildings was carried out in rooms and spaces which were enclosed and/or poorly
ventilated.

The results of the bi-annual monitoring indicated that methane has not been detected within the
buildings and stormwater drains/service pits located within the Salvation Army Stores, ATECO
Automotive and Millers Self Storage during the monitoring period.

During the third monitoring round (August 2006), methane or another explosive gas was detected
above background concentrations (but below the NSW EPA (1996) guideline) in a bathroom sink
adjacent to the garage at KAS Automotive property. Methane was not detected in other locations in the
bathroom. A methane concentration of 0.6% was also noted in the Telstra pit on the footpath adjacent
to the driveway of KAS Automotive. However, during the following monitoring round, methane was not
detected within the buildings and stormwater drains/service pits located within KAS Automotive.

On the basis of the observations as well as the landfill gas conditions within the landfill, the potential for
methane migrating through preferential pathways (i.e. service trenches/stormwater drains, piles) into
buildings adjacent to Tempe landfill, and impacting upon the health safety of occupants/workers within
these properties, was considered low.

5.3.4 Discussion on Results

5.3.4.1 Saoll

The soil results indicate elevated levels of TPH (C10 — C36) in the soil within the fill material in BH5,
MW8 and MW17. The site history review indicates that the KAS Auto site used to be a service station
with several underground storage tanks within its boundary (although the exact location of these is not
known). Samples taken from MW17 are thought to represent the fill within a concrete lined tank pit, in
the eastern portion of the KAS Auto site. The sample comprised graded sand with heavy dark staining,
although limited odour was noted within the samples. The sand was saturated suggesting perched
water held within the pit. The borehole itself was terminated at 2.8m bgl due to refusal on concrete. This
is considered to be the base of the former tank pit. It was not progressed further in order to avoid the
completion of a preferential pathway of potentially impacted material and water in the former pit with the
natural material below.

Elevated levels of TPH in MW8 occur at a depth of approximately 10m bgl. Material in this hole can be
associated with the former landfill adjacent to the Kennards storage site. The source of the exceedance
is most likely to come from localised material that is present within the landfill at this location. Samples
from higher in the profile do not exhibit the same levels of TPH suggesting that the exceedance in this
location is localised within the landfill waste and has not migrated from sources up gradient.

Across the extent of the site, no exceedances were noted in soil samples tested for heavy metals. All
values were below the adopted HiLs.

Asbestos was detected in the form of fibre bundles and /or fragments of fibre-cement sheeting in BH24,
BH30 and BH52. The distribution appears to be random and isolated to the shallow fill material. The
occurrence of the asbestos is most likely due to the demolition of the brick works site and the
development of the Kennards property and the Ateco building.
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5.3.4.2 Groundwater

Groundwater results from MW19 indicate levels of TPH (C6-C9) and TPH (C10-C14) in the order of
approximately 6 and 7 times the default GIL respectively. This sample represents groundwater that is
on the boundary of the former service station at KAS Auto and Princes Highway. It is thought that there
may be some slurry filled USTs present just to the east of the well location.

Groundwater results from MW8 marginally exceed the default GILs for the TPH (C15-C28) and TPH
(C29-C36). The location of the well represents material that is on the margin of the former landfill. The
water is likely to be heavily influenced by the presence of the fill in this area of the site.

Concentrations of a number of heavy metals in groundwater exceeded the relevant GILs in all
monitoring wells. The majority of these exceedances were slight, although some high levels of arsenic
were encountered in MW9 and lead in MWS8.

The source of the elevated metal concentrations is most likely to be from the fill material and previous
on-site activities across all the sites. The source of the fill across much of the southern portion of the
Kennards and Ateco sites is unknown. It is possible that some or all of the fill to be the spoil and tailings
from the work undertaken in the former brick pit and brick work site, and in the case of the material
around MWS8, a relatively small quantity of landfill waste.

Ammonia was encountered in groundwater samples from MW6, MW7 and MW8. Monitoring wells MW6
and MWS8 are in close proximity to the boundary of the landfill site. Some relatively deep fill material in
MWS8 was identified as possible landfill waste. The groundwater flow is in a general south easterly
direction, towards the Tempe landfill, which has been found to contain groundwater/leachate containing
ammonia well in excess of the investigation levels.

Given that the levels of contaminants detected within the groundwater at the site are considered to be
consistent with those expected across much of the local area, and the fact that the aquifer is not seen
as a viable source of potable water, impact upon the groundwater is not considered to present a
significant issue or constraint with regards to the proposed development. Therefore remediation of the
groundwater is not considered necessary.

5.3.4.3 Landfill Gas

It is considered that methane is being generated within the fill material associated with the former
Tempe landfill. The methane generated is migrating laterally to the west and north into adjacent
properties. While the Salvation Army property to the north of the landfill will not form part of the
proposed development site, the three industrial/commercial properties (KAS Auto, Kennards and Ateco)
to the west are part of the development site.

It is considered that mitigation of risks posed by methane is required during and following the site
redevelopment.

It is considered the elevated methane generation and/or presence is likely to be mainly occurring in the
former landfill area, however validation would be required in other areas to assess whether significant
methane was not being generated nor migrating laterally in the fill material.

Further investigation of the contamination status of fill material in the southern portion of the Site should
be undertaken after demolition of existing buildings occurs as part of the redevelopment of the Site.
This RAP should be reviewed and amended as required when additional information is available.
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6 EXTENT OF REMEDIATION REQUIRED BASED ON INVESTIGATION
WORKS

Based on the results of the investigations undertaken to date, it is considered that for the Site to be
suitable with respect to contamination for the proposed development, the following are considered to be
remediation or management requirements:

1. Remediation of likely localised hydrocarbon contamination present on KAS Auto site (although none
was identified during the course of the investigation) and the removal of potential USTs and/or
service station infrastructure that may remain on site;

2. Removal and subsequent remediation of bowser, USTs, associated pipe work and potential soil and
groundwater contamination present in the southern corner of the Ateco site;

3. Management of potential asbestos containing materials to be present in shallow fill across all sites;

4. Removal of hydrocarbon contamination present within the shallow material in the centre of the
Kennards site;

5. Installation of a gas mitigation system along the boundary of Areas 1A & 1B of Tempe Lands and
the properties comprising 630 — 726 Princes Highway due to the migration of landfill gas across the
boundary from the adjacent landfill.
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7 REMEDIATION GOALS AND REMEDIATION CRITERIA

7.1 Remediation Goals
The broad remediation goals are to:

1. To render the Site suitable for the proposed development (i.e. to remediate the Site to levels which
do not pose an unacceptable risk to Site users and the general public); and

2. To reduce potential environmental impacts (if any) from the site to acceptable levels.
7.2 Remediation Criteria

7.2.1 Soil

The threshold concentrations presented in the following references are generally the primary guidelines
used in NSW when setting remediation (acceptance) criteria for chemical concentrations in soil:

e NSW EPA (2006) Guidelines for the NSW Site Auditor Scheme;
e NSW EPA (1994) Guidelines for Assessing Service Station Sites; and

e NEPC (1999) National Environmental Protection (Assessment of Site Contamination) Measure
(NEPM).

It is important to note that these criteria are presented as a guide only. Depending on the characteristics
and the quantity of soil requiring remediation, further site-specific risk based remediation criteria may be
developed by undertaking human health and ecological risk assessments, prior to or during site
remediation.

The proposed remediation (acceptance) criteria are presented in Table 2.

Table 7.1: Summary of Soil Remediation (Acceptance) Criteria

Contaminant Adopted Remediation Levels for Source
Commercial/Industrial Land Use (mg/kg)

Arsenic 500 1
Cadmium 100 1
Chromium 60% 1
Copper 5000 1
Nickel 3000 1
Lead 1500 1

Zinc 35000 1
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Contaminant Adopted Remediation Levels for Source
Commercial/Industrial Land Use (mg/kg)

Mercury 75 1
Benzo(a)pyrene 5 1
Total PAHs 100 1
TPH C6-C9 65 2
TPH C10-C36 1000 2
Benzene 1 2
Toluene 130 2a
Ethyl Benzene 50 2a
Xylene 25 2a
Aldrin + Dieldrin 50 1
Chlordane 250 1
DDT 1000 1
Heptachlor 50 1
PCBs 50 1
Asbestos Not Detected 3

1. Based on NSW EPA (2006) Column 4 HIL Commercial/Industrial Investigation Levels

2. Based on NSW EPA (1994) Service Station Guidelines

3. Interim policy advice from the NSW EPA (31 March, 2000) states that no asbestos should be present in surface soils.
a. human health based levels

7.2.2 Groundwater

Groundwater investigation levels adopted in the previous investigation will be used to assess whether
significant groundwater contamination is present in the vicinity of the former USTs for the ongoing
groundwater monitoring. Otherwise it has previously been assessed that groundwater remediation is
not required and hence groundwater remediation criteria have not been nominated.
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7.2.3 Imported Fill

Should fill be required to be imported onto site during the construction of the proposed development,
the imported fill will also be required to meet the soil remediation criteria as discussed in the previous
section.

However in addition, it is considered that the imported material should:

e Classify as Virgin Excavated Natural Material (VENM) as defined in the Protection for the
Environment Operations Act 1997 where VENM is natural material (such as clay, gravel, sand, soil
or rock fines):

o that has been excavated or quarried from areas that are not contaminated with manufactured
chemicals or process residues, as a result of industrial, commercial, mining or agricultural
activities; and

¢ that does not contain any sulphidic ores or soils or any other waste.

e Meet the criteria for residential use with gardens and accessible soil landuse (i.e. the lower of human
health based investigation levels in Columns 1 and the provisional phytotoxicity based threshold
levels in Column 5 of the NSW EPA 1998) noting that VENM would not be expected to have
concentrations of contaminants exceeding these criteria.

It is noted that any detections of organic compounds (i.e. TPH, BTEX, OCP, PCB, PAH etc) would cast
doubt on the VENM classification of the material. Hence we have adopted ‘not detected’ as validation
criteria for imported soil. Where organic compounds are detected in the validation samples, further
assessment would be undertaken of the source and the extent of the contamination and whether this
would impact the VENM classification.

In addition to the meeting these criteria, in order for the material to be classified as VENM, the material
should show no visual or olfactory signs of contamination such as hydrocarbon odours or oil staining,
and also be free of any anthropogenic material such as broken concrete, asphalt, bricks, tiles or timber

The proposed validation criteria for imported soil are presented in Table 3.
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TABLE 7.2: PROPOSED Validation CRITERIA FOR imported soil

CHEMICAL IMPORTED SOIL SOURCE*
VALIDATION CRITERIA
(ma/kg

Benzo(a)pyrene 1 1
Total PAH 20 1
Arsenic 20 2
Cadmium 3 2
Chromium 400 2
Copper 100 2
Lead 300 1
Nickel 60 2
Zinc 200 2
Mercury (Inorganic) 1 2
TPH C6-C9 Not Detected 4
TPH C10-C36 Not Detected 4
Benzene Not Detected 4
Toluene Not Detected 4
Ethyl Benzene Not Detected 4
Xylene Not Detected 4
PCB Not Detected 4
Total OCP Not Detected 4
Asbestos Not Detected 5

* Sources: 1. Based on the Health Based Soil Investigation Level in Column 1 of the NSW EPA (2006) Auditor Guidelines

2. Based on the Provisional Phytotoxicity Soil Investigation Level in Column 5 of the NSW EPA (2006) Auditor Guidelines.

3. Based on NSW EPA (1994).

4. Based on organics not being expected to be detected in VENM

5 .Interim policy advice from the NSW EPA (31 March, 2000) states that no asbestos should be present in surface soils.
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7.2.4 Landfill Gas

The lower explosive limit (LEL) in relation to methane refers to the minimum concentration of methane
which will form an explosive mixture in air. A concentration of 5% methane corresponds to 100% LEL.
Methane concentrations greater than 300% LEL (or 15%) are generally not explosive, although are
considered to represent an explosion risk as dilution could result in the methane concentration dropping
below 15%.

Guidance on methane criteria can be found in the NSW EPA (1996) Environmental Guidelines: Solid
Waste Landfills. These guidelines require that on solid waste landfill sites all buildings within 250m of
areas having the potential to have methane concentrations greater than 1.25% (or 25% LEL) should be
designed and constructed so as not to allow accumulation of methane gas. For this reason 1.25% has
been adopted as a remediation level for methane at the site.
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8 REMEDIAL OPTIONS
8.1 Remediation Options for Localised Soil Contamination

8.1.1 Remediation Hierarchy

The NSW EPA (2006) Guidelines for the NSW Site Auditor Scheme provides a preferred hierarchy of
options for site clean-up and/or management. The NEPC National Environment Protection (Assessment
of Site Contamination) Measure (1999) also has a similar hierarchy of options. These hierarchies are
largely consistent and can be summarised as follows:

1. On-site treatment of the contamination so that is it destroyed and the associated risk is reduced to
an acceptable level,

2. Offsite treatment of excavated soil, so that the contamination is destroyed or the associated risk is
reduced to an acceptable level, after which the soil is returned to the site;

3. Removal of contaminated material to an approved facility, followed, where necessary, by
replacement with clean fill; and

4. Consolidation and isolation of the soil onsite by containment with a properly designed barrier.
The NSW EPA (2006) Guidelines for the NSW Site Auditor Scheme also indicates:

o If the remediation is likely to cause greater adverse effect than would occur were the site left
undisturbed, then remediation should not proceed;

e In cases where it is not viable to remediate large quantities of soil with low levels of contamination,
alternative remediation strategies might need to be considered or developed; and

e The appropriateness of any particular option will vary depending on a range of local factors. Where a
site auditor supports, in the site audit report, any specific remediation option or options proposed by
the consultant, they must clearly justify the reasons for their support in terms of relative advantages,
as well as the reasons for the rejection of particular options.

8.1.2 Potential Remedial Options

A range of different remediation technologies are available for remediation of contaminated sites. Itis
considered that the following strategies represent methods that may be applicable to the remediation of
the impacted soil on the Princes Highway sites.

e Onsite and/or Offsite Treatment;
e Excavation and offsite disposal of contaminated soil to landfill; and

e Managing the risks posed by contaminants by preventing any direct exposure pathway between the
known and potential contaminated soil and users of the proposed commercial development (through
capping).
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8.1.3 Potential Remedial Options Review

8.1.3.1 Treatment Option

Soil treatment remediation technologies are broadly grouped into either in-situ remediation or ex-situ
remediation. The treatment available depends on the type of contaminant present at the subject site. In-
situ methods can include soil vapour extraction, in-situ-bioremediation and chemical leaching or fixation
whilst ex-situ methods such as bioremediation (landfarming, biopiling), chemical catalytic oxidation,
thermal desorption, soil washing and mechanical separation can be considered.

Most commonly, for site contamination of the type and volume found at this Site (hydrocarbon and
asbestos), the technologies adopted are ex situ, requiring excavation of the contaminated material. In-
situ remediation technologies generally require a longer timeframe for completion than ex-situ
technologies. Most of the treatment technologies that require excavation of the contaminated material
could be undertaken on or offsite, subject to obtaining licences.

The main contaminant identified across the Sites is petroleum hydrocarbon contamination and asbestos
which has been identified in the form of asbestos fibre bundles within the soil identified by analysis.
Physical separation techniques such as hand picking or mechanical sieving are therefore deemed to be
inappropriate due to volume of material impacted and the fact that only fibres have been identified
during the analysis.

Generally in Australia, where treatment is concerned, costs are considerably higher than landfilling
costs and therefore would only usually be considered where the levels of contaminants are such that
landfills would not accept the waste without pre-treatment.

8.1.3.2 Excavation and Offsite Disposal Option

This method involves the excavation of contaminated materials and disposal of the materials off-site to
a landfill licensed by the NSW DECC.

Excavated soils must be classified before disposal to an appropriate landfill. Depending on the levels of
contamination, soil may require pre-treatment (to reduce contaminant levels or immobilise
contaminants) prior to offsite disposal to the licensed landfill. Asbestos containing soil classifies as
special waste under the NSW DECC Waste Classification Guidelines (2008) Part 1: Classifying Waste.

8.1.3.3 Managing the risks by abating direct exposure pathway between contaminated soil and Site
users (through capping) option

Onsite capping is used to isolate contaminated areas in the subsurface from the surrounding
uncontaminated environment. A physical barrier such as a layer of clean soil, synthetic material liners,
asphalt and concrete layers may be installed to cap the contaminated material. A cap as a barrier is
typically used where it is required to remove exposure to the contaminated soils and where the
contaminated soils are not mobile or there is no contact with groundwater. Where there is potential for
contaminants to leach to groundwater as a result of surface water infiltration, the cap should be
constructed of low permeability material such as concrete or compacted clay.

A site management plan is required with any capping strategy. The site management plan identifies the
party responsible for adhering to the plan, and includes commitments for ongoing monitoring and
maintenance of the cap as well as control of future excavations, which must be minimised or if required,
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the appropriate occupational health and safety procedures are adopted and permits acquired before
work is carried out.

Enhealth (2005) state that onsite containment of asbestos is the preferred option providing restrictions
are appropriately recorded (i.e. land title and / or planning certificates) and can be enforced. Enhealth
state that this can be achieved through isolation by barrier (i.e. essential capping) with the barrier
consisting or membranes, clean fill, building, hard structures, vegetation cover or combination of these.
The depth of barrier must be decided on a case by case basis depending on the potential for
disturbance during future land use. Enhealth (2005) state that a management plan is required for on-
site containment of asbestos.

8.1.3.4 Contamination at Depth

As a general principle, contamination at a site must be remediated to meet the appropriate remediation
criteria if viable. For site such as landfill sites, it may not be a viable option due to volume, depth and
variety of contaminants.

Clean-up criteria for contaminated soils at depth may differ from the criteria for shallow soils due to
differences in exposure opportunities. However, the inhalation of volatile contaminants and the need to
protect groundwater require consideration, irrespective of depth. Where remediation criteria for
contaminated soils at depth are different from those for shallower soils the need for any ongoing
management of the contamination at depth in addition to any requirements for managing shallow soil
contamination.

Irrespective of the depth of contamination, any proposal to leave contamination which may pose an
unacceptable human health or environmental risk should make sure that the following issues are
satisfactorily addressed:

¢ investigation has demonstrated that the remaining contamination will not affect the groundwater
quality and that any contaminant vapours will not migrate to the surface and pose a risk to human
health

e an environmental management plan has been developed, will be implemented, and can be enforced
under relevant laws to ensure that, if the contaminated soil is disturbed, it will be handled in an
appropriate manner to avoid any increase in potential risks to human health or the environment

¢ the local planning authority is notified that contamination remains at depth on the site, together with
its location, nature and extent, details of the environmental management plan and any other
regulatory requirements that relate to the contamination, thus allowing the local authority to record
this information, as it considers appropriate, in its property information system for the site, such as
s.149 certificates.

8.1.4 Remediation Options Review

The most appropriate remedial strategy for hydrocarbon impacted material is considered to be
excavation and off site disposal, unless the depth at which the hydrocarbon contaminated soil is present
may render this option marginal with respect to overall environmental benefits and costs. For asbestos
containing materials, it is considered the most appropriate action is to manage on site and cap as part
of the proposed development as almost all of the site will be paved with concrete, asphalt or some other
form of cover which could act as a barrier. A SEMP for the site would be produced for ongoing
management.
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8.1.5 Rationale for the Selection of Remediation Strategy

For each contaminant of concern identified at the site, the rationale for the most appropriate remedial
strategy is given below in order to render the site suitable for the proposed Ikea development:

8.1.5.1 Localised Hydrocarbon Contamination

Excavation and off site disposal is considered the most appropriate option for the remediation of
hydrocarbon impacted materials identified on site during the contamination assessment. The reasoning
is:

e Considering the likely comparative low volume in-situ treatment costs would be prohibitively
expensive;

e Excavation and disposal will allow a targeted approach with minimal impact upon the proposed
development; and

e It would limit ongoing liabilities associated with contamination remaining on site.

8.1.5.2 Asbestos Impacted Material

Onsite containment and management of the asbestos containing material is considered to be the most
appropriate option for the remediation of asbestos containing material found on site during the
contamination assessment. The reasoning is:

e Potentially large volume of material on site contains low levels of asbestos fibres.

e Capping and containment on site with an ongoing management plan, considering the proximity to
the former landfill site, would have limited impact on the proposed development.

8.2 Mitigation of Landfill Gas Impacts

Coffey Environments has submitted and the DECC accepted a feasibility report which outlined the
overall strategy for the mitigation of migration of landfill gas across the boundary from Tempe Lands to
the properties located to the north and west which included the lots comprising 630 — 726 Princes
Highway. The mitigation proposed will comprise a combined trench and well interception and collection
system with passive venting of landfill gases collected.

The remedial options are discussed in detail within two Coffey Environments reports entitled; Tempe
Lands Remediation Feasibility Study of Landfill Gas Migration Mitigation Measures, dated 9 July 2007
(Ref: ENVILCOV00315AF-R01 Feasibility Report Final) and ADDENDUM 1: Tempe Lands
Remediation: Revised Feasabilty Study of Landfill Gas Migration Mitigation Measures, Chain Linkage -
25.00 to 254.54 (draft document), dated 11 November 2008 (Ref: ENVILCOV00315AF-R01a).

In addition to the proposed passive trench and well venting system for the mitigation of migrating landfill
gas, mitigation measures are also required for beneath the eastern most part of the proposed building
which will be constructed atop the former landfill area.

Coffey Environments has, in conjunction with the civil/structural engineers for the project, TTW,
designed a passive under-slab methane collection and venting system for the building to mitigate the
potential for landfill gas to ingress the building.

A methane proof membrane will be utilised above the passive venting system and below the concrete
ground slab to inhibit the migration of methane that may accumulate below the slab.

Coffey Environments 29
ENVILCOV00315AH-R03d.doc
3 February 2009



Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands

The passive underslab collection and ventilation system is to be installed below the methane proof
membrane. The purpose of the underslab collection and ventilation system is to reduce build-up of
methane pressures beneath the slab such that opportunities for methane ingress through the barrier
and slab into the building would be further reduced.

A methane proof membrane will also be applied to the western wall of the passive trench system to
ensure that any methane gas not captured by the under-slab passive venting system is directed to the
north and south of the building and is vented via the passive trench and well system.

It is noted that a detailed design of the management measures for both options will be required. These
will be prepared as an addendum to the RAP. The methane design reports will be subject to DECC
approval prior to installation and will also require approval post installation.

Figures 5 to 8 illustrate the proposed gas mitigation measures including their extent and the key
features. Figure 5 illustrates the extent of the gas mitigation measure and Figures 6, 7 and 8 illustrate
the proposed boundary gas mitigation measure outside of the building footprint, including details on the
boundary with potential offsite receptors. Figure 8 also includes details of the gas mitigation system
under the footprint of the proposed building.

Currently Coffey is undertaking a landfill gas characterisation study to assess whether trace gases other
than the primary components of landfill gas (being methane and carbon dioxide), are present and
emanating from the landfill at significant levels. The purpose of this investigation is mainly to assess
whether the passive direct atmospheric venting of methane from the above systems is acceptable from
a human health point of view. The finding of this assessment will be reported separately. Should the
findings indicate that direct passive venting may not be suitable, an addendum to this RAP will be
developed.
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9 PROPOSED REMEDIATION AND VALIDATION ACTIVITIES

The following sections outline the remediation / management activities that will be required due to the
presence of contaminated soil at the Princes Highway sites.

9.1 Petroleum Hydrocarbon Impacted Material Remediation and UST
Removal

9.1.1 KAS Auto

In the area of KAS Auto, a former service station, the exact status of the tanks is not known. It was
reported by the site owner that the tanks and their appurtenances have been removed; however no
report was available documenting the removal and validation of the works. No above ground evidence
that service station infrastructure remained on site was noted at the time of the investigation. However,
during the investigation, several holes met refusal on an apparent metallic object just below the site
surface in the eastern portion of the site. Petroleum hydrocarbon contamination at levels above the
adopted HIL were identified within a suspected tank pit in the western portion of the site. Petroleum
Hydrocarbon was also detected in several other areas in the eastern portion of the site, although not
above the adopted HILs.

Further investigation should be conducted to establish the exact location and status of the USTs on the
site. This would likely take the form of removal of the surface slab in suspected areas of USTs and
visual inspection for the presence of any USTs.

Should USTs or their appurtenances be identified as remaining on site, these will be removed and
validated as outlined in Section 9.1.3 onwards.

Should no USTs be identified, then validation of the former UST area and excavation of any impacted
material will be undertaken as detailed in Section 9.1.3.5 onwards.

9.1.2 Kennards Storage

An area of hydrocarbon contamination was identified in the centre of the northern section of the
Kennards site around BH5 up to approximately 1.5m bgl. The impact is thought to be localised.

9.1.2.1 Excavation of Hydrocarbon Impacted Material

The excavation will be extended until visual, olfactory and PID observations by on site Coffey personnel
indicate that the contaminated soil or shale is likely to have been removed to the extent practicable.
Excavated soil will be temporarily stockpiled on the designated temporary stockpiling area.

Coffey Environments personnel will be present on site to guide the excavation activities.

The excavation will be left open until validation results have been obtained. The Contractor will need to
maintain the excavation according to WorkCover regulations.

Depending on the extent of contamination and the quality of the surrounding shale bedrock, temporary
shoring of the excavation may be required.

If the contamination is found to extend deep into shale bedrock, over a significant distance or under
adjacent structures making excavation of all contaminated material not practicable, then other remedial
strategies may be considered for that portion of the contamination in consultation with the Site Auditor.
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9.1.2.2 Validation of Excavations

The validation work at the site will entail collecting soil samples for laboratory testing when it is judged
in the field that all material requiring remediation has been removed from around the area of impact.
Visual checks will also be made in the excavations for potential preferred migration pathways such as
underground service trenches.

The number of validation samples will be decided based on the size of each excavation. However as a
guideline the following sampling regime will be adopted.

The validation sampling rate will be as follows:
e 5 samples on the base of each excavation (1 centre base and 1 per base of each wall);

e 1 sample per 5m length of each wall of each excavation (minimum one per wall) at the level of the
identified contamination;

e Potentially additional samples targeting preferred migration pathways on the walls of base of the
excavation (if identified);

The soil samples will be tested for TPH and BTEX. In addition, 25% of samples will also be tested for
PAHs and VOCs.

A PID will be used for all validation works associated with the hydrocarbon contamination, including
base and wall sample collection from the excavation pit. Sample collection methods will be recorded
and reported, with rationale for sample selection.

Based on the validation sampling results, one of the following actions will be made:

i. If some of the validation samples fail the remediation (acceptance) criteria, the soil identified as
failing the remediation criteria will be further excavated. Further validation of these areas will be
required. Statistical interpretation of validation data may be used to assess whether the
remediation goals have been met.

ii. If some of the validation samples fail the remediation (acceptance) criteria and further excavation is
not considered practicable, alternate remedial strategies and / or risk assessment to assess the
significance of the remaining contamination may be considered in consultation with the Site
Auditor.

iii. If all validation samples meet the remediation criteria, no further remedial works will be required.

9.1.2.3 Backfill of Remedial Excavations

Following the completion of the remedial works and the removal of the tanks, the excavations are to be
backfilled with appropriate material (see Section 8.3). Geotechnical advice should be sought to
establish the appropriate compaction levels of the imported material depending on the material used
and the proposed development design.

9.1.2.4 Ateco

The following sections outline the remediation work which will be required for the removal of
underground storage tanks (USTSs) identified on the site in the south western corner, and associated
soil contamination (if any). The normal environmental control and mitigation measures required for
similar construction/demolition works would still need to be in place for the remediation work. Unless
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otherwise identified, all activities discussed below will be the responsibility of the Contractor or its
representative.

UST removal work should be carried out in accordance with the relevant procedures outlined in the
following documents:

e Australian Institute of Petroleum (AIP) Code of Practice on “The Removal and Disposal of
Underground Petroleum Storage Tanks” (Ref: AIP CP22-1994)

o WorkCover Requirements for “Abandoning Underground Tanks” (Ref: DG 310)

e The Australian Standard for the “Storage and Handling of Flammable and Combustible Liquids”
(Ref: AS 1940)

Excavation and remediation/management of associated contaminated soil, if any, and subsequent
validation of the excavations should be carried out in accordance with the NSW EPA Guidelines for
Assessing Service Station Sites (1994).

9.1.2.5 Site Preparation and Controls

Prior to the earthworks commencing, the Contractor will undertake appropriate site preparations,
including preparation of a health and safety plan and environmental management plan as per the
requirements of Section 10 and implementation of any required environmental and health and safety
controls.

Any licences, approvals or naotifications required including, but not necessarily limited to those
discussed in Section 14, should be obtained.

Geotechnical advice should be obtained prior to undertaking excavations near structures such as the
road, the canopy footings, and the former service station building. Alternatively, above ground
structures such as the canopy and the building could be demolished prior to remedial works if surplus to
proposed development requirements.

Designated areas for temporarily stockpiling of contaminated soil will be prepared. Stockpile areas will
be located on polythene or low-density polyethylene sheet (at least two layers of 0.25mm thickness).
The stockpiles will be controlled to prevent access by unauthorised personnel. Once the soils have
been stockpiled, the stockpiles will be covered by polythene sheets or tarpaulins to prevent erosion of
stockpiled materials until the material can be disposed of. Heavy objects not containing sharp edges
will be placed on the sheets to prevent them from being blown by wind. Adequate straw bales and/or
silt fences will be placed around the perimeter of the stockpile area to filter runoff from the stockpiles.

A material tracking system will be designed and implemented to track material from excavations to
stockpiles to reuse/disposal.

9.1.2.6 WorkCover Notification

WorkCover require notification of UST removal prior to commencement of work. The form Notice of
Intention to Commence Construction Work (available from any WorkCover office) will be filled out and
sent to WorkCover by the Contractor prior to commencement of work. WorkCover also require
notification following completion of the UST removal.
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9.1.2.7 Emptying and Vapour Freeing the Tanks

Prior to excavations around the USTs, petroleum product (if any) will be removed from each of the
tanks by a licensed liquid waste contractor using an air operated pump or other equipment suitable for a
hazardous area and a suction hose, or spear, reaching to the bottom of the tank. The product will be
pumped into a tanker and disposed of to an appropriately licensed Hazardous Waste Treatment Plant
for treatment and/or recycling. Dockets for liquid waste disposal must be supplied by the Contractor to
Coffey.

Also prior to excavations around USTs, the USTs will be vapour freed in accordance with the AIP
Guidelines.
9.1.2.8 Removal of the USTs and Associated Pipework

Concrete or asphalt pavement is to be removed above USTs and along the paths of UST pipework.
Drain, disconnect and remove all redundant pipework, withdraw any tank mounted equipment, and plug
all openings including the vent. One plug should have a 3mm hole to act as a pressure equalising vent.

Complete the excavation to expose the total width and length of the tank, and remove concrete
anchors, if present. Care should be taken to prevent the excavator striking the tank in any way. On no
account should the excavator be used to punch holes in the tanks.

Once removed, the condition of the USTs will be observed by Coffey, who will assess the USTs for rust
or any holes.

The work should be planned so that as soon as the tank is fully exposed, it is immediately removed
from the excavation and transported offsite as soon as practicable. The USTs should be disposed to an
approved facility for destruction. Destruction certificates must be provided to Coffey by the Contractor.

Immediately after removal of the tank from the ground it should be permanently marked with warning
labels as follows:

“NOT GAS FREE

NO SMOKING

NO NAKED LIGHTS

TANK HAS CONTAINED FLAMMABLE LIQUID

NOT SUITABLE FOR STORAGE OF FOOD OR LIQUIDS INTENDED FOR HUMAN OR ANIMAL
CONSUMPTION”

9.1.2.9 Excavation of Contaminated Soil Around USTs

The USTs are expected to have been installed into pits in the shale bedrock. At this stage, the extent of
contaminated soil and/or shale around the USTs is not known.

Initially any liquids (such as ponded water or product) within the excavations will be pumped out by a
liquid waste contractor and disposed of to an appropriately licensed Hazardous Waste Treatment Plant
for treatment. Any backfill sands within the excavation will then be excavated and stockpiled in the
designated temporary stockpiling area.
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The UST excavations will then be extended until visual, olfactory and PID observations by on site
Coffey personnel indicate that the contaminated soil or shale is likely to have been removed to the
extent practicable. Excavated soil will be temporarily stockpiled on the designated temporary stockpiling
area.

Coffey Environments personnel will be present on site to guide the excavation activities.

The excavation will be left open until validation results have been obtained. The Contractor will need to
maintain the excavation according to WorkCover regulations.

Depending on the extent of contamination and the quality of the surrounding shale bedrock, temporary
shoring of the excavation may be required.

If the contamination is found to extend deep into shale bedrock, over a significant distance or under
adjacent structures making excavation of all contaminated sandstone not practicable, then other
remedial strategies may be considered for that portion of the contamination in consultation with the Site
Auditor.

9.1.2.10 Validation of UST Excavations

The validation work at the site will entail collecting soil samples for laboratory testing when it is judged
in the field that all material requiring remediation has been removed from around the USTs. Visual
checks will also be made in the excavations for potential preferred migration pathways such as
underground service trenches.

The validation work at the UST area will be undertaken in accordance with the guidelines presented in
NSW EPA (1994) Guidelines for Assessing Service Station Sites. Validation soil samples will be
collected from each wall and floor of each UST excavation as well as from beneath the pipework to
assess the extent of removal of hydrocarbon impacted soil. The number of validation samples will be
decided based on the size of each excavation.

The validation sampling rate will be as follows:
1 sample per 25m? on the base of each excavation (minimum one per base);
e 1 sample per 10m length of each wall of each excavation (minimum one per wall);

e Potentially additional samples targeting preferred migration pathways on the walls of base of the
excavation (if identified);

e 1 sample per 10m length of pipework (minimum one per pipe) if present;
e 1 sample beneath the bowser stand if identifiable.

The soil samples will be tested for TPH and BTEX. In addition, 25% of samples will also be tested for
PAHs and VOCs.

A PID will be used for all validation works associated with the USTs, including base and wall sample
collection from the excavation pit. Sample collection methods will be recorded and reported, with
rationale for sample selection.

Based on the validation sampling results, one of the following actions will be made:

i. If some of the validation samples fail the remediation (acceptance) criteria, the soil identified as
failing the remediation criteria will be further excavated. Further validation of these areas will be
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required. Statistical interpretation of validation data may be used to assess whether the remediation
goals have been met.

ii. If some of the validation samples fail the remediation (acceptance) criteria and further excavation is
not considered practicable, alternate remedial strategies and / or risk assessment to assess the
significance of the remaining contamination may be considered in consultation with the Site Auditor

iii. If all validation samples meet the remediation criteria, no further remedial works will be required.

9.1.2.11 Backfill of Remedial Excavations

Following the completion of the remedial works and the removal of the tanks, the excavations are to be
backfilled with appropriate material (see Section 8.3).Geotechnical advice should be sought to establish
the appropriate compaction levels of the imported material depending on the material used and the
proposed development design.

9.1.2.12 Validation of Groundwater

The need for remediation and as such a validation strategy for groundwater in the vicinity of the USTs
will be assessed once the USTs have been removed and the extent of contamination in the shale has
been better defined.

If the need for additional groundwater validation activities is deemed necessary, remedial options will be
considered and an addendum to this RAP or a new RAP will be prepared outlining remediation and
validation procedures for the groundwater.

9.1.3 Validation of Imported Soil

Clean soil (VENM) will need to be imported to the site for construction of the cap and potentially for
other reasons.

The procedure for validation of imported VENM is presented in Appendix D.
The procedure includes:
e Assessment and approval of proposed source sites prior to importation; and

e Checking of material as it enters the site to confirm it is consistent with the approved material and
with VENM.

Imported fill should meet the validation criteria presented in Table 3.
Geotechnical advice should be obtained on compaction requirements for the fill material.

Any non-VENM material proposed to be imported to the site would need to classify as inert waste and
would only be imported with prior site auditor approval. Procedures for validation of inert waste would
be assessed on a case by case basis in consultation with the site auditor.

9.2 Asbestos Impacted Material

Three areas of the site have been identified to have asbestos fibre bundles in the soil at depths less
than 1.2m bgl. The presence of asbestos in the shallow fill material is considered to be widespread
throughout much of the site. No asbestos fragments were noted during the investigation. Note that the
site management plan during construction and the long term site management plan should include
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contingency measures in the event that unexpected asbestos is identified across the site during the
development and any future maintenance work that is required during the life of the development.
Unexpected asbestos would be defined as numerous fragments of asbestos material in a single
location or across a close area, not large quantities of soil expected to contain asbestos bundles.

A Coffey Environmental Scientist or Engineer will be present on site during the excavation work to guide
the excavation activities and undertake validation testing.

Due to the presence of asbestos containing materials at the site, the earthworks are required to be
undertaken under the supervision of an AS1 licensed asbestos contractor.

Should unexpected asbestos be found at the site, excavations will be extended until the contractor with
assistance from Coffey has visually assessed that soil containing asbestos that has been removed from
that area. The stripped surface will then be validated. Prior to Coffey validating the surface soils, the
AS1 contractor will complete an inspection of the area. Should the AS1 Contractor identify any evidence
of asbestos, they will remove the fragments and document the location. Following the inspection by the
AS1 contractor, a further inspection of the area by a Coffey Environmental Engineer or Scientist will be
completed to visually check for the presence of remaining fill material or other evidence of asbestos as
well as collection of validation samples from the stripped surface. Any fragments or evidence of
asbestos found by Coffey will be marked for removal by the AS1 contractor. Should Coffey identify any
fragments or evidence of fill then the cause of this will be assessed as well as additional remedial
requirements. Once the additional remedial requirements are completed (which may include further
stripping of soil) Coffey will undertake another inspection of the area. This process will be completed
until no fragments of asbestos are observed by Coffey during an inspection. Validation samples will be
tested for asbestos at the rate of approximately one sample per 200m2 or in accordance with the
minimum requirements of the NSW EPA (1994) Sampling Design Guidelines whichever is greater.
Visual validation may be considered adequate where soil has been stripped down to the shale bedrock.

To prevent recontamination of the remediated areas, following stripping of the fill material and
subsequent validation and backfilling, the areas will be temporarily barricaded with no further site
activity to be undertaken in these areas. Similarly trucks etc whose wheels have come into contact with
contaminated material will not be allowed into this area.

The remediated areas will also be surveyed so that an accurate plan showing areas from which
asbestos has been removed and areas in which asbestos requires capping and has been capped can
be produced.

9.3 Validation and Maintenance of Gas Mitigation Measures

9.3.1 Venting System — Installation Validation

The quality control / quality assurance (QA/QC) for the methane management system shall be as
follows:

e Installer to provide report and necessary documentation confirming the system was installed in
accordance with specifications;

e Valad are to provide an as-built diagram of the system at the completion of the works;

e The System designer is to review as-built diagram at completion to confirm it has been built in
accordance with approved specifications;
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e Coffey Environments to be present periodically during installation to check on certain aspects of the
installation. At this stage it is anticipated that this would include random checks on the thickness of
the gravel layer, collect selected samples of the gravel and subject it to gradings analysis to check it
complies with the specification, view smoke tests on pipework and view critical parts of the pipework
installation.

9.3.2 Monitoring and Maintenance Requirements for Capping and Methane Venting Systems

Inspections of the capping and passive venting systems will be undertaken by a suitably qualified
person/s with knowledge of the site conditions and SEMP requirements, to assess:

e whether there has been any changes in site conditions that may result in increased exposure to fill
material on the site from current conditions; or

e disturbance of the methane management system and in particular if any change of conditions have
interfered with geo-vent risers associated with the passive venting system.

Inspections should be undertaken at least quarterly.
The monitoring / maintenance program is to include:

e Assessment of unpaved areas (if any) to identify evidence of erosion of, or damage to, the capping
layer and any areas where the cap may have been breached,;

e Assessment of whether there have been any substantial changes to site conditions (i.e. a breach in
capping) that may have resulted in increased exposure to contaminated soil or disturbance to the
methane management system;

e Visual assessment of the condition of geo-vent risers associated with passive system;
e Quarterly air monitoring of the basement car park and any enclosed basement areas: and
e Assessment of whether any corrective actions are required.

The inspections are also to include a review of any excavations and maintenance activities undertaken
in the subject area to assess whether the activities have been undertaken in accordance with SEMP
requirements.

In the event where conditions of the area have been altered potentially resulting in increased exposure
to contaminated soil or disturbed the methane management system, corrective action will be
undertaken to restore the area to its former state.

The responsibility for implementing corrective actions lies with the operations manager and subsequent
facilities manager.

With respect to works that may penetrate the cap, each contractor working on site who damages the
cap (either intentionally or accidentally) will be responsible for repair of the cap before they leave the
site. Two principal ways that the operations/facilities manager and relevant sub-contractor could control
potential damage to the cap during site maintenance work is by specification (the addition of a clause
relating to the repair of the cap in contracts) and through monitoring of the work as it progresses and
after it is complete.

Should damage or disturbance to the passive methane management system occur (i.e. future ground or
building works penetrate the cap, damage passive vents or vent risers) this should be repaired in
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accordance within the design specification for the passive system including QA/QC checks associated
with the re-application any capping material.

The quarterly visual inspections of the site and air monitoring events shall be documented in an easy to
review and audit format.

The findings of the inspections shall be documented by the facilities manager. Any maintenance
activities or other activities where the cap may have been breached during the period will also need to
be documented in the report, along with any corrective actions undertaken

9.4 Managing Unexpected Occurrences

If during the remediation work, material is encountered which appears to be potentially contaminated
and appears to be different from the soils described in our previous assessment reports, the following
procedures should apply:

e Any suspicious material/soil which has already been excavated should be bunded and stockpiled on
a minimum of two layers of polythene or low-density polyethylene sheet of at least 0.25mm
thickness, protected from erosion and all seepage retained.

e Excavation works at that part of the site where the suspicious material (soil) was encountered should
cease until inspection is carried out by Coffey.

e Based on visual inspection, Coffey will provide interim advice on health and safety of remedial
works, soil storage and soil disposal to allow remediation to proceed if possible.

e Based on sampling and analysis of the material, Coffey will provide advice as to remedial
requirements for the material.

In the context of the above, “suspicious” material would include fibrous, oily or odorous material, drums,
metal or plastic chemical containers or brightly coloured material etc.

9.5 Quality Control and Reporting

The scope of validation activities has been described in the previous sections. The following sub-
sections describe quality control procedures, laboratory testing and data assessment and reporting
methodologies for validation sampling.

9.5.1 Sampling Activities

Sampling activities will be carried out in accordance with industry’s accepted standard practice and
relevant NSW DEC Guidelines by experienced Coffey personnel. Samples will be collected using a
new pair of disposal latex gloves where applicable. Sampling equipment which has direct contact with
samples will be decontaminated between samples by scrubbing with a Decon 90 solution and then with
potable water.

During validation sampling, adequate quality control samples comprising field inter and intra laboratory
duplicates (at a minimum rate of 10% for intra-laboratory duplicate samples and 5% for inter-laboratory
duplicate samples), and equipment wash blanks will be collected, where appropriate. Trip spikes and
blanks will be used for each batch of samples collected and analysed. Samples will be kept in ice or in a
cool room of approximately 4°C and sample handling will be carried out under chain of custody
protocols and in accordance with industry’s accepted standard practice.
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Data quality indicators for field and laboratory QA/QC samples will be as follows:
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Table 9.1: Data Quality Indicators

Type of Quality Control Sample Control Limit
Duplicate Samples RPDs within 50% for soil
Spikes Recoveries within the following ranges:

e Phenols — 50% to 130%
e SVOCs —60% to 130%
e Other organics — 60% to 130%

e Inorganics — 70% to 130%

Blanks Analytes not detected

9.5.2 Laboratory Testing

The chemical testing laboratories engaged to perform the laboratory testing will be NATA registered for
the analysis undertaken. The laboratory will be instructed to perform and report results of internal
quality control tests, which will consist of performing reagent blanks and surrogate spike analysis for
organics and standard reference matrix (SRM) for inorganic analysis.

The laboratory quality control data will be checked as follows:

e Checking that the reporting limits and procedures are satisfactory;

e Checking that the samples are analysed within holding times;

e Checking that laboratory blanks / reagent blanks are less than the laboratory reporting limits;

e Checking the reproducibility of samples by calculating the Relative Percentage Differences (RPDs)
between primary and duplicate laboratory samples using a control limit of 50%; and

e Checking that laboratory spikes, surrogate spikes, matrix spikes and duplicate matrix spike
recoveries are within acceptable control limits.

9.5.3 Data Assessment and Reporting

DQOs and DQIs will be evaluated in terms of sensitivity, completeness, comparability,
representativeness, precision and accuracy.

The laboratory data will be reviewed by Coffey to assess data usability by applying the generally
applied data validation guidelines. Statistical interpretation of validation data may be used to assess
whether the remediation goals have been met. Based on the assessment, areas that have been
satisfactorily remediated will be identified and will be designated by the environmental consultant as “No
Further Action Required.” Where the remediation criteria have not been met, Coffey will communicate to
Valad as to areas requiring further remediation.

A site remediation and validation report will be prepared by Coffey at the completion of remediation in
accordance with the NSW EPA (1997) Guidelines for Consultants Reporting on Contaminated Sites.
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Interim validation reports may be prepared for aspects of the remediation for review and approval by the
Auditor as the remediation progresses. These would then be incorporated into the final validation report.
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10 SITE MANAGEMENT

A site management plan for the remediation will be prepared by the Contractor prior to remediation
commencing remediation works. The objectives of the site management plan will be to:

¢ Protect the health of site workers and the general public during the remediation works;

e Ensure the works do not negatively impact on potential environmental receptors and comply with
applicable environmental legislation.

The site management plan should include (but not necessarily be limited to):

e site access — suitable access (at more than one location) to the site needs to addressed considering
residents and traffic movements both on and off site, site security for both on site and off site
personnel;

e site signage requirements (including contact numbers) — outlining hazard and site access
requirements and emergency procedures;

¢ soil and stormwater management — consider stockpile and spoil placement, stormwater drain
protection, silt fences and covering areas of site/stockpiles;

e transport and disposal of contaminated soil — suitable vehicles utilised, correct licenses in place,
decontamination procedures, coverings for vehicles on and off site, routes to and from site/landfill;

e noise control — consider working hours, equipment use and all works compliant with acceptable
limits outlined in the NSW EPA (1994) Environmental Noise Control Manual,

e dust control — dampening surfaces, wind breaks, scheduling works to avoid periods of dry and windy
weather, securing and covering loads to and from site and visual monitoring of dust generation;

e odour control — measures could include the spraying of surfactants to neutralise odours or to adjust
working times to limit impact;

e control of spillages and vehicular tracking of soils off site — consider spill control methods and
procedures;

¢ refuelling and maintenance restrictions — provide safe environment to limit potential impact of spills
and fire/explosive risk;

e waste management;

e covering of loads, stockpiles etc;

e material tracking and documentation;

e designation, delineation and control of access to various work zones;

¢ inductions and awareness of personnel accessing the site during remediation;

e contingencies; and

e occupational health and safety (including risks posed by contamination and asbestos).

The site management plan must comply with the Marrickville Council Contaminated Land Policy and
any other applicable guidelines and legislation.
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11

SITE MANAGEMENT PLAN (DURING REMEDIATION)

A contingency plan is outlined in Table 5, listing some potential events that may arise during the
remediation and actions that will be undertaken if unexpected conditions occur. The Contractor is to
assess other potential events that could occur (if any) and identify contingency measures prior to
commencement of remediation.

Table 11.1: Contingency Plan

Unexpected Condition

Action

1. Contaminated soil
extends beneath
structures.

The contaminated material beneath the building would be temporarily
left in place. Further sampling of soils will be undertaken to delineate
the extent of remaining contamination. Options for management of
the contamination will then be assessed which may include a risk
assessment, identification of a methodology to remove the soils, or
implementation of an in-situ remediation technology.

2. Either observations
during the remedial works
or groundwater monitoring
suggests that significant
groundwater contamination
could be present.

Undertake further groundwater monitoring from existing wells and
potentially new wells. If groundwater remediation is considered
necessary, prepare an addendum to the RAP detailing remediation
and validation procedures.

3. Identification of
unexpected contaminated
materials during the
removal of the USTs.

Stop work in that area.
Follow procedures in Section 9.1.3

Additional validation samples and analytes may be required to be
collected and analysed for (depending on the nature of the material).

4. Validation samples fail
criteria.

Excavate additional soil and revalidate that area or assess other
potential remediation or validation options.

5. Landfarming is not
effective within a
reasonable timeframe.

Assess whether the landfarming methodology can be modified to
accelerate the process (e.g. additives to enhance biodegradation,
additional turning etc). Alternatively dispose of the soil offsite to an
appropriately licensed landfill

6. Additional USTs are
identified.

Follow same procedures as per the identified USTs

7. Soil classifies as
hazardous waste.

Either pre-treat by landfarming on site or transport to a licensed
offsite treatment facility
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Unexpected Condition Action

8. Environmental and / or Environmental and OHS contingencies would be presented in the
OHS Controls Fail or Site Management Plan to be prepared by the Contractor.
environmental or OHS
monitoring indicates
potential hazards.

9. Other Any other unexpected events which may affect the outcome of the
investigation would be notified to the Project Manager and Coffey. At
that time potential actions to address the unexpected event will be
assessed and presented.

12 REMEDIATION SCHEDULE AND HOURS OF OPERATION

The hours of operation will be consistent with the requirements imposed by Council’s policy.

13 CONTACT DURING REMEDIATION

A list of remediation contacts including site personnel will be prepared by the contractor prior to
commencement of the remediation.

14 IDENTIFICATION OF REGULATORY COMPLIANCE REQUIREMENTS

This section discusses some of the regulatory compliance requirements associated with the
remediation. It is important to note that this section is not exhaustive and the Contractor must ensure
that they comply with all applicable legislation and guidelines etc.

During the course of the project, the Contractor will comply with all relevant applicable environmental
regulatory and legislative requirements. The following list includes some State legislation that may be
relevant to the remediation activities:

e Contaminated Land Management Act 1997 (DEC);

e Environmental Planning and Assessment Act 1979 (Department of Planning);

Protection of the Environment Operations Act 1997 (DEC);

Waste Avoidance and Resource Recovery Act 2001 (DEC); and

OHS Act 2000 and OHS Regs 2001 (Workcover).

The remedial work should be carried out in accordance with SEPP55 and appropriate NSW DEC
guidelines.

It is considered that the remediation classifies as Category 2 remediation in accordance with SEPP55.
Category 2 remediation requires written notification to Council a minimum of 30 days prior to
commencement (this notification has already been provided to Marrickville Council). Prior approval from
a licensed disposal facility will be required prior to removal of contaminated soil or liquid from the site.
Soil or liquids disposed of from the site must be classified in accordance with the NSW DECC (2008)
Waste Classification Guidelines Part 1: Classifying Waste..
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A licensed Contractor is required to pump liquids from the USTs. USTs must be disposed to an
approved facility.

WorkCover require notification of UST removal prior to commencement of work. The form Notice of
Intention to Commence Construction Work (available from any WorkCover office) must be filled out and
sent to WorkCover before UST removal work begins. WorkCover also require notification following
completion of UST removal.

Handling (including excavation) of any materials containing asbestos containing materials and removal
of any asbestos from the site will need to be undertaken by an AS1 licensed contractor in accordance
with WorkCover regulations and guidelines. A WorkCover permit would be required for any works
involving handling of asbestos.

15 STAGED PROGRESS REPORTING

Where considered necessary, interim validation reports will be prepared for review by the Auditor prior
to completion of remediation and validation.

16 COMMUNITY RELATIONS PLANS

The Contractor will develop a plan to deal with the community prior to commencement of works.

17 LONG TERM SITE MANAGEMENT PLAN

Areas 1A and 1B of the Tempe Lands are subject to a long term site management plan. This would
remain in place over the lifetime of the development. Areas of the 630-726 Princes Highway will also be
subject to a site management plan due to the presence of asbestos and contamination at depth
(suspected landfill material). Following the remediation of the site it is likely one single management
plan, incorporating Areas 1A and 1B would be produced for the site which ensures the site is managed
in a manner which protects human health and the environment and ensures that any works undertaken
on the at the site which may disturb the subsurface soils, and/or the gas mitigation system installed at
the site are undertaken using appropriate health and safety and environmental precautions.

The objectives of the Long Term Management Plan are to:
e implement a monitoring program to check the ongoing performance of the containment;
e implement controls on site excavation and maintenance work; and

e provide a framework for appropriate environmental management, occupational health and safety
and waste management to be implemented during any excavation or maintenance works that
penetrate the cap and/or disturb contaminated soil.

The Long Term Management Plan should discuss:

e the approximate location and nature of the contained soil;

e the containment design;

e a monitoring program for the containment area;

e controls on future excavation works across the site and through the cap;

e responsibility for implementation of the plan and documentation requirements; and
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e Provide recommendations for work procedures to be implemented during any works undertaken on
the site which entails disturbing contaminated soil.

18 CONCLUSION
The broad management and remediation goals of this RAP are:

i To remove the USTs and manage and/or remediate contamination associated with the USTs to a
condition which does not pose an unacceptable risk to site users and/or the general public and are
suitable for commercial and industrial landuse;

i To reduce potential environmental impacts (if any) from contamination to acceptable levels.

It is considered that the above objectives will be able to be achieved through implementation of this
RAP.

COFFEY ENVIRONMENTS PTY LTD
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Appendix A
Proposed Development Plans

Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands
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Appendix B
Previous Investigation Results

Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands



Table LR1 Laboratory Results

Kennards Storage Facility, Princes Hwy Tempe Field_ID |[BH2 0.5-0.8 |BH2 1.5-1.7 |BH30.5-0.7 |BH3 1.0-1.2 [BH3 1.4-1.5 [BH3 2.5-2.7 |BH4 0.5-0.7 |BH4 1.5-1.7 |BH4 2.5-2.7 [BH50.3-0.5 [BH51.0-1.2 |BH51.3-1.5 |BH52.5-2.7 |BH6 0.5-0.7 [BH6 1.0-1.2 [BH6 1.5-1.7 |BH6 4.5-4.7 |BH6 7.0-7.2 |BH7 0.5-0.7 [BH7 1.0-1.2 [BH7 2.5-2.7
Job: Valad Property Group Sampled_|[20/05/2008 |20/05/2008 |19/05/2008 |19/05/2008 [19/05/2008 [19/05/2008 |20/05/2008 |20/05/2008 |20/05/2008 [23/05/2008 [23/05/2008 |23/05/2008 |23/05/2008 |19/05/2008 [19/05/2008 [19/05/2008 [19/05/2008 |19/05/2008 |20/05/2008 [20/05/2008 [20/05/2008
ENVILCOV00315AH Sample Of|FILL RESIDUAL |FILL FILL FILL RESIDUAL |FILL FILL RESIDUAL |FILL FILL FILL RESIDUAL |FILL FILL FILL RESIDUAL |RESIDUAL [FILL FILL FILL
Group Chemical |Units EQL NEPM
1999 HIL
F WASTE CLASSIFICATION
General Solid ® Restricted Solid *
Metals Arsenic mg/kg 5 500 500 2000 6 14 - 10 9 9 8 7 10 9 8 <5 12 7 - 9 11 <5 8 17 13
Cadmium |mg/kg 1 100 100 400 <1 <1 - <1 <1 <1 <1 <1 <1 <1 6 <1 <1 <1 - <1 <1 <1 <1 <1 <1
Chromium |mg/kg 2 1900 7600 7 15 - 9 14 10 15 8 9 10 10 6 10 8 - 15 14 9 9 4 46
Copper mg/kg 5 5000 12 14 - 54 15 24 37 24 30 70 38 14 26 32 - 14 36 74 50 14 24
Lead mg/kg 5 1500 1500 6000 8 10 - 24 16 9 94 24 10 53 42 8 9 35 - 20 9 8 28 11 26
Mercury  [mg/kg 0.1 75 50 200 <0.1 <0.1 - 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 2 3000 1050 4200 5 <2 - 6 <2 <2 26 6 5 26 13 4 3 18 - 4 <2 18 13 15 8
Zinc mg/kg 5 35000 43 <5 - 71 36 8 193 1330 28 248 341 80 20 68 - 36 12 67 82 26 368
TPH TPH C 6 - {mg/kg 10 65! 650 ° 2600° <10 <10 - <10 <10 <10 <10 <10 <10 <10 <10 14 <10 <10 - <10 <10 <10 <10 <10 <10
TPH C10 -|mg/kg 50 <50 <50 - <50 <50 <50 <50 <50 <50 <50 110 2060 <50 <50 - <50 <50 <50 <50 <50 <50
TPH C15 -[mg/kg 100 <100 <100 - 180 <100 <100 <100 <100 <100 130 890 4380 <100 <100 - <100 <100 <100 <100 <100 <100
TPH C29-0mg/kg 100 <100 <100 - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100
TPH+C10 {mg/kg 1000 * 10000 3 40000 2 <250 <250 - 255 <250 <250 <250 <250 <250 205 1050 6490 <250 <250 - <250 <250 <250 <250 <250 <250
BTEX Benzene |mg/kg 0.2 1! 10° 40° <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenze|mg/kg 0.5 50! 6002 2400° <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene  |mg/kg 0.5 1301 288° 11528 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (m ymg/kg 0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (0) |mg/kg 0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene Totimg/kg 251 1000 2 4000 ° <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1
PAH Acenaphth{mg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Acenaphth]mg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Anthracendmg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Benz(a)animg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Benzo(a) p|mg/kg 0.5 5 08° 3.2° <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Benzo(b)flymg/kg 0.5 <0.5 - - 0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Benzo(g,h,[mg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Benzo(K)flymg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Chrysene |mg/kg 0.5 <0.5 - - 0.9 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Dibenz(a,h|mg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Fluoranthe{mg/kg 0.5 <0.5 - - 0.9 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Fluorene [mg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Indeno(1,2|mg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Naphthalerjmg/kg 0.5 <0.5 - - <0.5 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Phenanthr¢mg/kg 0.5 <0.5 - - 2.4 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Pyrene mg/kg 0.5 <0.5 - - 0.9 - - <0.5 - - <0.5 - - - <0.5 - <0.5 <0.5 - <0.5 - <0.5
Total PAH |mg/kg 200 800 - - - 5.6 - - - - - - - - - - - - - - - - -
ocp 4,4-DDE_ |mglkg 0.05 - - - - - - - - - - - - - - - - - - B B B
a-BHC mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Aldrin mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Aldrin + Digmg/kg 50 - - - - - - - - - - - - - - - - - - - - -
b-BHC mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
cis-Chlordgmg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
d-BHC mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
DDD mglkg _|0.05 - - - - - - - - - - - - . . . . . . . . B
DDT mg/kg 0.2 - - - - - - - - - - - - - - - - - - - - -
DDT+DDE]|mgrkg 1000 - - - - - - - - - - - - . . . . . . . . -
Dieldrin mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Endosulfanimg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Endosulfanmg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Endosulfanimg/kg 0.05 60 ° 2402 - - - - - - - - - - - R R R R R R R R R R
Endrin mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Endrin aldgmg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Endrin ketdmg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
g-BHC (Linmg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Heptachlor|mg/kg 0.05 50 - - - - - - - - - - - - - - - - - - - - -
Heptachlor|mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Hexachlordmg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
Methoxych{mg/kg 0.2 - - - - - - - - - - - - - - - - - - - - -
trans-chlor{mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - -
PCB PCBs (Sun{mg/kg 0.1 50 - - - - - - - - - - - - - - - - - - - - -
Asbestos na na Detected - - ND - - - ND - - ND - - - - ND - - - ND - -
Leachable Metals by ICPAES (mg/L)
Arsenic mg/L 0.1 5 20 - - - - - - <0.1 - - - - - - - - - - - - - -
Cadmium _|mg/L 0.05 1 4 - - - - - - <0.05 - - - - - - - - - - - - - -
Chromium |mg/L 0.1 5 20 - - - - - - <0.1 - - - - - - - - - - - - - -
Copper mg/L 0.1 - - - - - - <0.1 - - - - - - - - - - - - - -
Lead mg/L 0.1 5 20 - - - - - - <0.1 - - - - - - - - - - - - - -
Mercury  |mg/L 0.001 0.2 0.8 - - - - - - <0.0001 - - - - - - - - - - - - - -
Nickel mg/L 0.1 2 8 - - - - - - <0.1 - - - - - - - - - - - - - -
Zinc mg/L 0.1 - - - - - - 0.2 - - - - - - - - - - - - - -

1 NSW EPA (1994) Guidelines for Assessing Service Station Sites, Table 3

2 Maximum values from Table 2 of the Waste Classification Guidelines (DECC
3 Maximum values from Table 1 of the Waste Classification Guidelines (DECC




BH7 4.0-4.2 [BH7 6.8-7.0 |BH80.5-0.7 |BH82.5-2.7 |BH9 1.0-1.2 [BH9 2.5-2.7 |BH9 4.2-4.4 |BH10 0.5-0.7(BH10 1.0-1.2|BH10 5.5-5.7|BH10 10.0-1BH11 0.5-0.7 [BH11 1.5-1.7 [BH11 3.3-3.5 |BH12 0.3-0.5 |BH12 0.7-1.0 [BH12 1.5-1.7 [BH12 3.8-4.0 |BH13 0.3-0.5 |BH13 1.5-1.7 [BH13 2.5-2.7 |[BH17 1.0-1.2 |BH18 1.0-1.2|BH20 0.5-0.7 [BH20 1.0-1.2 |BH21 0.5-0.7|BH21 1.0-1.2|BH21 1.5-1.7
20/05/2008  |20/05/2008 |23/05/2008  [23/05/2008 [19/05/2008 |19/05/2008 |19/05/2008 [20/05/2008 [20/05/2008 |20/05/2008 |20/05/2008 |23/05/2008 [23/05/2008 |23/05/2008 |23/05/2008 |23/05/2008 [23/05/2008 |23/05/2008 |23/05/2008 |23/05/2008 [23/05/2008 |21/05/2008 |21/05/2008 |23/05/2008 [23/05/2008 |21/05/2008 |21/05/2008 |21/05/2008
FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL FILL RESIDUAL _[RESIDUAL _|FILL FILL RESIDUAL

8 8 6 6 7 8 18 8 8 7 28 7 13 7 - 8 9 12 7 8 6 - 7 9 8 6 6 12

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 9 <1 <1 <1 - <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1

13 11 10 8 16 16 18 9 9 9 148 6 14 11 - 10 8 9 6 5 5 - 12 20 12 7 10 16

8 38 39 37 53 32 185 48 42 46 759 19 16 61 - 46 66 37 25 47 26 - 58 8 8 32 37 22

24 159 27 31 27 93 232 22 22 19 835 30 57 59 - 25 21 24 7 19 12 - 78 21 16 60 51 <5

<0.1 0.2 <0.1 <0.1 <0.1 0.2 <0.1 0.1 <0.1 <0.1 4.6 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<2 4 28 9 43 6 32 25 33 30 7 10 8 9 - 40 20 19 16 18 12 - 10 12 4 7 9 <2

12 225 77 50 94 119 181 87 116 119 3770 79 79 150 - 220 132 97 32 81 63 - 136 13 <5 70 42 12

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10 <10

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 240 <50 <50 <50 - <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 2370 <100 <100 130 - <100 <100 <100 <100 130 <100 - <100 <100 <100 <100 <100 <100

<100 200 <100 <100 <100 <100 <100 <100 <100 <100 2400 <100 <100 <100 - <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

<250 275 <250 <250 <250 <250 <250 <250 <250 <250 5010 <250 <250 205 - <250 <250 <250 <250 205 <250 - <250 <250 <250 <250 <250 <250

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- 0.7 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 1.1 - - - <0.5 -

- 0.7 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 1.2 - - - <0.5 -

- 0.9 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 1.2 - - - <0.5 -

- 0.6 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 0.7 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- 0.7 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 1 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- 1.2 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 1.7 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 0.6 - - - <0.5 -

- <0.5 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - <0.5 - - - <0.5 -

- 0.6 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 0.6 - - - <0.5 -

- 1.2 <0.5 - <0.5 - - - <0.5 - - <0.5 - - - <0.5 - - - - <0.5 - 1.7 - - - <0.5 -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - 0.105 - - - - - - - - - - - - - - - - - - - - <0.1 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.2 - - - - - - - - - - - - - - - - - - - - <0.2 - -

- - - - <0.3 - - - - - - - - - - - - - - - - - - - - <0.3 - -

- - - - 0.08 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.2 - - - - - - - - - - - - - - - - - - - - <0.2 - -

- - - - <0.05 - - - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - <0.1 - - - - - - - - - - - - - - - - - - - - <0.1 - -

- - ND - ND - - ND - - - ND - - ND - - - ND - - ND ND ND - ND - -

- - - - <0.1 - - - - - - - - - - - - - - - - - <0.1 - - - - -

- - - - <0.05 - - - - - - - - - - - - - - - - - <0.05 - - - - -

- - - - <0.1 - - - - - - - - - - - - - - - - - <0.1 - - - - -

- - - - <0.1 - - - - - - - - - - - - - - - - - <0.1 - - - - -

- - - - <0.1 - - - - - - - - - - - - - - - - - <0.1 - - - - -

- - - - <0.001 - - - - - - - - - - - - - - - - - <0.0001 - - - - -

- - - - 0.1 - - - - - - - - - - - - - - - - - <0.1 - - - - -




BH22 0.5-0.7 [BH22 1.5-1.7|BH23 0.5-0.7|BH23 2.5-2.7|BH24 1.0-1.2|BH24 2.5-2.7|MW2 D10.5 |[MW2D21.0 [MW2 D31.5 [MW2 D4 2.5 |[MW4 0.3-0.5 MW4 1.3-1.5 MW6 0.5-0.7 [MW6 1.0-1.2 [MW6 1.5-1.7 |[MW6 2.5-2.7 [MW6 4.5-4.7 [MW6 7.5-7.7
21/05/2008 |21/05/2008 |21/05/2008 |21/05/2008 [21/05/2008 |21/05/2008 |19/05/2008 |19/05/2008 [19/05/2008 |19/05/2008 |26/05/2008 26/05/2008 20/05/2008  |20/05/2008 |20/05/2008  [20/05/2008 |20/05/2008 |20/05/2008
FILL RESIDUAL _[FILL RESIDUAL _[FILL RESIDUAL _ [FILL FILL RESIDUAL [RESIDUAL |RESIDUAL RESIDUAL FILL FILL FILL FILL FILL RESIDUAL
- 10 11 11 7 13 6 - 9 <5 14 11 8 - 7 10 10 6
- <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 - <1 <1 3 <1
- 7 11 6 8 10 13 - 7 4 9 25 8 - 8 7 28 8
- 19 28 13 30 23 13 - 15 10 17 19 42 - 40 32 165 11
- 7 32 <5 22 <5 46 - 12 11 9 17 26 - 30 26 267 16
- <0.1 <0.1 <0.1 <0.1 <0.1 0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 0.5 <0.1
- <2 14 <2 7 <2 3 - <2 <2 4 <2 16 - 20 14 25 <2
- 7 127 <5 121 20 85 - 6 <5 14 6 86 - 174 88 553 11
- <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10 - <10 <10 <10 <10
- <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 - <50 <50 <50 <50
- <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 - <100 <100 <100 <100
- <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 - <100 <100 <100 <100
- <250 <250 <250 <250 <250 <250 - <250 <250 <250 <250 <250 - <250 <250 <250 <250
- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2
- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5
- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5
- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5
- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5
- <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 - <1 <1 <1 <1
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
- - - - <0.5 - <0.5 - - - <0.5 - <0.5 - <0.5 - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
- - <0.1 - - - - - - - - - 0.075 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.2 - - - - - - - - - <0.2 - - - - -
- - <0.3 - - - - - - - - - <0.3 - - - - -
- - <0.05 - - - - - - - - - 0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.05 - - - - - - - - - <0.05 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
. . <0.2 - - - - - - - - - <0.2 - - - - -
B B <0.05 - - - - - - - - - <0.05 - - - - -
- - <0.1 - - - - - - - - - <0.1 - - - - -
ND - ND - Detected - - ND - - ND - ND - - - - -
- - - - - - - - - - - - - <0.1 - - - -
R R R R R R R R R R R R R <0.05 R R R R
- - - - - - - - - - - - - <0.1 - - - -
R R R R R R R R R R R R R <0.1 R R R R
- - - - - - - - - - - - - <0.1 - - - -
- - - - - - - - - - - - - <0.001 - - - -
- - - - - - - - - - - - - <0.1 - - - -




Table LR1 Laboratory Results

ATECO, Princes Hwy Tempe Field_ID BH25 0.5-0.7 BH25 1.0-1.2 BH25 2.5-2.7 BH26 0.5-0.7 BH26 1.5-1.7 BH27 0.5-0.7 BH27 1.0-1.2 BH28 0.5-0.7 BH29 0.5-0.7 BH29 1.5-1.7 BH30 0.5-0.7 BH30 2.5-2.7 BH31 0.5-0.7 BH31 1.0-1.2 BH32 1.5-1.7 BH33 0.5-0.7
Job: Valad Property Group Sample Date 26/05/2008 26/05/2008 26/05/2008 30/05/2008 30/05/2008 28/05/2008 28/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 29/05/2008 26/05/2008
ENVILCOV00315AH Sample Origin FILL FILL RESIDUAL FILL RESIDUAL FILL FILL RESIDUAL RESIDUAL RESIDUAL RESIDUAL FILL RESIDUAL RESIDUAL FILL
Group Chemical Name Units  [EQL [[NEPM 1999 HIL F H
WASTE CLASSIFICATION
General Solid ® Restricted Solid *
Metals Arsenic mg/kg |5 500 500 2000 - 8 9 7 12 7 11 12 10 7 11 7 <5 7 -
Cadmium mg/kg |11 100 100 400 - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -
Chromium (total) mg/kg 2 1900 7600 - 12 9 11 10 12 15 22 13 55 12 16 7 13 -
Copper mg/kg |5 5000 - 14 <5 16 <5 <5 16 <5 15 26 12 <5 <5 <5 -
Lead mg/kg |5 1500 1500 6000 - 98 19 891 16 15 14 20 17 328 14 23 11 16 -
Mercury mg/kg [|0.1 75 50 200 - 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 -
Nickel mg/kg |12 3000 1050 4200 - <2 <2 3 <2 <2 <2 <2 <2 33 <2 <2 <2 <2 -
Zinc mg/kg |5 35000 - 51 6 185 <5 18 <5 <5 <5 146 <5 5 <5 <5 -
TPH TPH C 6 - C 9 Fraction mg/kg [[10  |65? 650 ° 2600° - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 -
TPH C10 - C14 Fraction mg/kg |50 - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 -
TPH C15 - C28 Fraction mg/kg (1100 - <100 <100 <100 <100 <100 <100 <100 <100 120 <100 <100 <100 <100 -
TPH C29-C36 Fraction mg/kg (1100 - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 -
TPH+C10 - C36 (Sum of total) [mg/kg 1000 10000 2 40000 2 - <250 <250 <250 <250 <250 <250 <250 <250 195 <250 <250 <250 <250 -
BTEX Benzene mg/kg [0.2 1t 10° 40° - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -
Ethylbenzene mg/kg [05 |s50? 600 ° 2400° - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -
Toluene mg/kg 0.5 130! 288° 11528 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -
Xylene (m & p) mg/kg [|0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -
Xylene (0) mg/kg [|0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -
Xylene Total mg/kg 25t 1000 2 4000 ° - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -
PAH Acenaphthene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Acenaphthylene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Anthracene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Benz(a)anthracene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Benzo(a) pyrene mg/kg [0.5 |5 0.8° 32°% - <0.5 - - - <0.5 R <05 R R R R R R R
Benzo(b)fluoranthene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Benzo(g,h,i)perylene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Benzo(k)fluoranthene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Chrysene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Dibenz(a,h)anthracene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Fluoranthene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Fluorene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Indeno(1,2,3-c,d)pyrene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Naphthalene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Phenanthrene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Pyrene mg/kg [|0.5 - <0.5 - - - <0.5 - <0.5 - - - - - - -
Total PAH mg/kg 200 800 - - - - - - - - - - - N N N N
ocp 4,4-DDE mg/kg [[0.05 - . B <0.05 - - - <0.05 - - - - - - <0.05
a-BHC mg/kg _[|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Aldrin mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Aldrin + Dieldrin mg/kg 50 - - - <0.1 - - - <0.1 - - - - - - <0.1
b-BHC mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
cis-Chlordane mg/kg _ [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
d-BHC mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
DDD mg/kg _[|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
DDT mg/kg [0.2 - - - <0.2 - - - <0.2 - - - - - - <0.2
DDT+DDE+DDD mg/kg 1000 - - - <0.3 - - - <0.3 - - - - - - <0.3
Dieldrin mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Endosulfan | mg/kg _[|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Endosulfan Il mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Endosulfan sulphate mg/kg [|0.05 602 240° - - - <0.05 - - - <0.05 - - - - - - <0.05
Endrin mg/kg _[|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Endrin aldehyde mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Endrin ketone mg/kg _ [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
g-BHC (Lindane) mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Heptachlor mg/kg [|0.05 (50 - - - <0.05 - - - <0.05 - - - - - - <0.05
Heptachlor epoxide mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Hexachlorobenzene mg/kg [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
Methoxychlor mg/kg [|0.2 - - - <0.2 - - - <0.2 - - - - - - <0.2
trans-chlordane mg/kg _ [|0.05 - - - <0.05 - - - <0.05 - - - - - - <0.05
PCB PCBs (Sum of total) mg/kg [|0.1 50 - - - <0.1 - - - <0.1 - - - - - - <0.1
Asbestos na na Detected ND - - ND - - ND - - Detected - ND - - ND
Leachable Metals by ICPAES (mg/L)
Arsenic mg/L 0.1 5 20 - - - - - - <0.1 - - <0.1 - - - - -
Cadmium mg/L 0.05 1 4 - - - - - - <0.05 - - <0.05 - - - - -
Chromium mg/L 0.1 5 20 - - - - - - <0.1 - - <0.1 - - - - -
Copper mg/L 0.1 - - - - - - <0.1 - - <0.1 - - - - -
Lead mg/L [0.1 5 20 - - - - - - <0.1 - - 0.4 - . B . B
Mercury mg/L 0.001 0.2 0.8 - - - - - - <0.0001 - - <0.001 - - - - -
Nickel mg/L 0.1 2 8 - - - - - - <0.1 - - <0.1 - - - - -
Zinc mg/L 0.1 - - - - - - <0.1 - - 0.9 - - - - -

L NSW EPA (1994) Guidelines for Assessing Service Station Sites, Table 3
2 Maximum values from Table 2 of the Waste Classification Guidelines (DECC 2008)
3 Maximum values from Table 1 of the Waste Classification Guidelines (DECC 2008)




BH331.0-1.2 |BH332.324 BH34 0.5-0.7 |BH350.5-0.7 [BH360.3-0.4 |BH361.5-1.7 |BH370.5-0.7 |BH3715-1.7 |BH372.5-2.7 [BH380.5-0.7 |BH3825-2.7 |BH383.9-4.0 |BH39_0.5-0.7 |BH39 2.5-2.7 [BH40 _0.5-0.7 |BH40_1.3-1.4 |BH410.5-0.7 |[BH41 1.5-1.7 |BH420.5-0.7 [BH421.0-1.2 |BH440.5-0.7 |BH441.5-1.7 [BH450.5-0.7 |BH451.5-1.7
26/05/2008 26/05/2008 26/05/2008 26/05/2008 28/05/2008 28/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 26/05/2008 29/05/2008 29/05/2008 30/05/2008 30/05/2008 30/05/2008 30/05/2008 29/05/2008 29/05/2008 30/05/2008 30/05/2008 26/05/2008 26/05/2008

FILL FILL FILL FILL FILL RESIDUAL FILL FILL RESIDUAL FILL FILL RESIDUAL FILL RESIDUAL FILL FILL FILL RESIDUAL RESIDUAL RESIDUAL RESIDUAL RESIDUAL FILL RESIDUAL
8 6 7 6 <5 9 <5 10 6 8 5 9 9 10 <5 10 6 10 7 6 <5 5 5 7
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
19 9 99 26 10 24 155 26 15 14 17 12 14 27 12 29 12 10 19 25 8 6 10 19
34 6 26 9 8 <5 42 <5 <5 8 39 7 23 <5 12 <5 <5 9 <5 <5 53 12 16 <5
208 11 35 97 24 18 <5 21 28 36 47 15 64 19 41 20 14 14 16 16 9 19 26 15
0.8 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
6 <2 79 16 4 <2 131 <2 <2 3 4 <2 19 4 6 <2 5 <2 <2 <2 44 <2 4 <2
46 <5 75 31 40 <5 64 <5 <5 43 69 6 95 6 36 <5 10 <5 6 <5 19 <5 92 <5
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
0.7 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
<0.5 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
0.7 - - - <0.5 - <0.5 - - - - - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 - <0.5 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.1 - 0.085 - <0.1 - - - - - - - - - - - - - - - <0.1 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.2 - <0.2 - <0.2 - - - - - - - - - - - - - - - <0.2 -
- - <0.3 - <0.3 - <0.3 - - - - - - - - - - - - - - - <0.3 -
- - <0.05 - 0.06 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.2 - <0.2 - <0.2 - - - - - - - - - - - - - - - <0.2 -
- - <0.05 - <0.05 - <0.05 - - - - - - - - - - - - - - - <0.05 -
- - <0.1 - <0.1 - <0.1 - - - - - - - - - - - - - - - <0.1 -
- - ND ND ND - ND - - ND - - - - ND - ND - ND - ND ND ND -
<0.05 - - - - - - - - - - - - - - - - - - - - - - -
<0.001 - - - - - - - - - - - - - - - - - - - - - - -




BH46 _0.5-0.7 [MW9 0.5-0.7 MW9 1.0-1.2 MW9 2.5-2.7 MW101.9-20 [MW110.5-0.7 |MW111.5-1.7 [MW113.9-4.0 |[MW120.5-0.7 |MW121.0-1.2 [MW1234-3.5 |MW130.5-0.7 |[MW1325-2.7 |MW140.5-0.7 |MW141.0-1.2 [MW1425-2.7 |MW150.5-0.7 |MW151.5-1.7 [MW154.5-4.7 |MW160.5-0.7 |[MW161.0-1.2 |MW16 2.5-2.7

30/05/2008 30/05/2008 30/05/2008 30/05/2008 28/05/2008 27/05/2008 27/05/2008 27/05/2008 27/05/2008 27/05/2008 27/05/2008 29/05/2008 29/05/2008 28/05/2008 28/05/2008 28/05/2008 27/05/2008 27/05/2008 27/05/2008 28/05/2008 28/05/2008 28/05/2008
FILL FILL FILL RESIDUAL RESIDUAL FILL FILL RESIDUAL FILL FILL RESIDUAL FILL RESIDUAL FILL FILL RESIDUAL FILL FILL RESIDUAL FILL FILL RESIDUAL

7 5 <5 <5 <5 9 6 <5 11 10 12 8 10 - 5 8 8 13 32 6 6 10

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - 2 <1 <1 <1 <1 <1 <1 <1

13 8 7 4 18 43 17 9 21 15 9 79 14 - 22 28 16 23 19 11 14 28

53 32 <5 32 <5 16 <5 26 6 <5 <5 21 6 - 280 <5 6 7 5 <5 <5 <5

233 48 12 11 14 85 21 10 27 26 10 21 13 - 240 17 27 36 16 11 13 23

0.2 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - 0.6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

22 <2 <2 <2 3 22 <2 <2 3 <2 <2 56 <2 - 81 <2 <2 <2 <2 <2 2 <2

218 26 21 10 6 68 8 <5 14 9 <5 51 <5 - 992 <5 9 19 <5 <5 <5 <5

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10 <10 <10 <10

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - 190 <100 <100 <100 <100 <100 <100 <100

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - 220 <100 <100 <100 <100 <100 <100 <100

<250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 - 435 <250 <250 <250 <250 <250 <250 <250

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 - <1 <1 <1 <1 <1 <1 <1 <1

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - <0.5 - - <0.5 - - <0.5 - - <0.5 - - - - <0.5 - - <0.5 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.1 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.2 - -

- - - - - - - - - - - - - - - - - - - <0.3 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.2 - -

- - - - - - - - - - - - - - - - - - - <0.05 - -

- - - - - - - - - - - - - - - - - - - <0.1 - -

- ND - - - ND - - ND - - - - ND - - ND - - ND - -




Table LR1 Laboratory Results

KAS Automotive, Princes Hwy Tempe Field_ID BH47 _0.2-0.3 |BH47_1.0-1.2 |BH51_0.5-0.7 |BH52_0.2-0.3 |BH52 _1.0-1.2 |MW17 _0.5-0.7 |MW17_1.5-1.7 |MW18 _0.5-0.7 |MW18 _1.5-1.7 ([MW18 _4.3-4.4 [MW19 _0.5-0.7 |BH51_0.5-0.7 |MW200.5-0.7 |MW201.0-1.2 |MW20 1.9-2.0
Job: Valad Property Group Sample Date 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 31/05/2008 3/06/2008 3/06/2008 3/06/2008
ENVILCOV00315AH Sample Origin FILL RESIDUAL FILL FILL RESIDUAL FILL FILL FILL FILL FILL RESIDUAL FILL FILL RESIDUAL RESIDUAL
Group Chemical Name Units [[EQL [INEPM 1999
HIL P WASTE CLASSIFICATION
General Solid ® Restricted Solid *
Metals Arsenic mg/kg |5 500 500 2000 12 <5 6 <5 5 5 <5 <5 7 8 <5 6 6 7 7
Cadmium mg/kg |1 100 100 400 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium (total) mg/kg (12 1900 7600 25 7 16 6 5 9 3 175 64 37 12 16 20 15 12
Copper mg/kg [5 5000 14 27 1010 12 12 53 13 32 26 53 20 1010 17 17 12
Lead mg/kg (5 1500 1500 6000 27 38 352 34 13 26 188 18 20 803 19 352 32 32 12
Mercury mg/kg [0.1 75 50 200 <0.1 <0.1 4.4 <0.1 0.6 <0.1 <0.1 <0.1 <0.1 0.4 <0.1 4.4 <0.1 <0.1 <0.1]
Nickel mg/kg (12 3000 1050 4200 <2 3 15 <2 <2 30 2 9 3 13 <2 15 2 <2 <2
Zinc mg/kg [5 35000 6 18 333 42 <5 97 43 25 13 248 6 333 93 61 6
TPH TPH C 6 - C 9 Fraction mg/kg |10 |65 * 650 ° 2600° <10 <10 <10 <10 <10 18 <10 <10 <10 <10 <10 <10 <10 <10 <10
TPH C10 - C14 Fraction mg/kg |50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
TPH C15 - C28 Fraction mg/kg |[100 <100 <100 140 <100 <100 <100 2210 <100 <100 310 <100 140 <100 <100 <100
TPH C29-C36 Fraction mg/kg |[100 <100 <100 110 <100 <100 <100 370 <100 <100 170 <100 110 <100 <100 <100
TPH+C10 - C36 (Sum of total) [mg/kg 1000 10000 3 40000 2 <250 <250 275 <250 <250 <250 2605 <250 <250 505 <250 275 <250 <250 <250
BTEX Benzene mg/kg (0.2 11t 10° 403 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene mg/kg (0.5 50 * 6002 2400° <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5]
Toluene mg/kg (0.5 130! 288° 11528 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene (m & p) mg/kg [|0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5]
Xylene (0) mg/kg (0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene Total mg/kg 25t 1000 2 4000 ° <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
PAH Acenaphthene mg/kg (0.5 <0.5 - <0.5 - - <0.5 <0.5 <0.5 - - - <0.5 <0.5 - -
Acenaphthylene mg/kg [|0.5 <0.5 - <0.5 - - <0.5 1.7 <0.5 - - - <0.5 <0.5 - -
Anthracene mg/kg [0.5 <0.5 - <0.5 - - <0.5 35 <0.5 - - - <0.5 <0.5 - -
Benz(a)anthracene mg/kg [0.5 <0.5 - 1.1 - - <0.5 4.1 <0.5 - - - 1.1 0.6 - -
Benzo(a) pyrene mg/kg (0.5 5 08° 3.2° <0.5 - 1.1 - - <0.5 2.8 <0.5 - - - 1.1 0.6 - -
Benzo(b)fluoranthene mg/kg [[0.5 <0.5 - 1.2 - - <0.5 3.2 <0.5 - - - 1.2 0.5 - -
Benzo(g,h,i)perylene mg/kg [[0.5 <0.5 - 0.6 - - <0.5 1.2 <0.5 - - - 0.6 <0.5 - -
Benzo(k)fluoranthene mg/kg [|0.5 <0.5 - <0.5 - - <0.5 14 <0.5 - - - <0.5 <0.5 - -
Chrysene mg/kg [[0.5 <0.5 - 0.9 - - <0.5 3.1 <0.5 - - - 0.9 0.6 - -
Dibenz(a,h)anthracene mg/kg [|0.5 <0.5 - <0.5 - - <0.5 <0.5 <0.5 - - - <0.5 <0.5 - -
Fluoranthene mg/kg [[0.5 <0.5 - 2.1 - - <0.5 9 <0.5 - - - 2.1 14 - -
Fluorene mg/kg [|0.5 <0.5 - <0.5 - - <0.5 2 <0.5 - - - <0.5 <0.5 - -
Indeno(1,2,3-c,d)pyrene mg/kg [[0.5 <0.5 - 0.5 - - <0.5 1.1 <0.5 - - - 0.5 <0.5 - -
Naphthalene mg/kg [|0.5 <0.5 - <0.5 - - <0.5 <0.5 <0.5 - - - <0.5 <0.5 - -
Phenanthrene mg/kg [[0.5 <0.5 - 1 - - <0.5 9.6 <0.5 - - - 1 0.8 - -
Pyrene mg/kg [|0.5 <0.5 - 2 - - <0.5 7.2 <0.5 - - - 2 1.3 - -
Total PAH mg/kg 200 800 - - 10.5 - - - 49.9 - - - - 10.5 5.8 - -
ocp 4,4-DDE mg/kg [0.05 - - - - - - - - - - - - <0.05 - -
a-BHC mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Aldrin mg/kg |[0.05 - - - - - - - - - - - - <0.05 - -
Aldrin + Dieldrin mg/kg 50 - - - - - - - - - - - - <0.1 - -
b-BHC mgl/kg [[0.05 - - - - - - - - - - - - <0.05 - -
cis-Chlordane mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
d-BHC mgl/kg [[0.05 - - - - - - - - - - - - <0.05 - -
DDD mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
DDT mg/kg [[0.2 - - - - - - - - - - - - <0.2 - -
DDT+DDE+DDD mg/kg 1000 - - - - - - - - - - - - <0.3 - -
Dieldrin mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Endosulfan | mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Endosulfan II mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Endosulfan sulphate mg/kg [0.05 60° 2402 - - - - - - - - - - - - <0.05 - -
Endrin mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Endrin aldehyde mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Endrin ketone mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
g-BHC (Lindane) mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Heptachlor mg/kg |(0.05 [|50 - - - - - - - - - - - - <0.05 - -
Heptachlor epoxide mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Hexachlorobenzene mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
Methoxychlor mg/kg [[0.2 - - - - - - - - - - - - <0.2 - -
trans-chlordane mg/kg [[0.05 - - - - - - - - - - - - <0.05 - -
PCB PCBs (Sum of total) mg/kg [0.1 50 - - - - - - - - - - - - <0.1 - -
Asbestos na na Detected - - - Detected - ND - ND - - ND - ND - -
Leachable Metals by ICPAES (mg/L)
Arsenic mg/L_[0.1 5 20 - - - - - - - - - - - - - - -
Cadmium mg/L_|[0.05 1 4 - - - - - - - - - - - - - - -
Chromium mg/L_[0.1 5 20 - - - - - - - - - - - - - - -
Copper mg/L [0.1 - - - - - - - - - - - - - - -
Lead mg/L_[0.1 5 20 - - - - - - - - - - - - - - -
Mercury mg/L_|(0.001 0.2 0.8 - - - - - - - - - - - - - - -
Nickel mg/L_[0.1 2 8 - - - - - - - - - - - - - - -
Zinc mg/L_][0.1 - - - - - - - - - - - - - - -

1 NSW EPA (1994) Guidelines for Assessing Service Station Sites, Table 3

2 Maximum values from Table 2 of the Waste Classification Guidelines (DECC 2008)

3 Maximum values from Table 1 of the Waste Classification Guidelines (DECC 2008)




coffey

environments

SPECIALISTS IN LIVING AND WORKING PLACES

Table LR2 - Groundwater Results

630 - 726 Princes Hwy Environmental Assessment

[Field_ID MW20 MW19 MwW2 Mw4 MW7 MW6 Mw8 MW9 MW10 MwW11 MwW12 MwW14 MW15 MW16 MW13
ample_Date-Time 05/06/2008 05/06/2008 05/06/2008 05/06/2008 05/06/2008 05/06/2008 05/06/2008 05/06/2008 05/06/2008 06/06/2008 06/06/2008 06/06/2008 06/06/2008 06/06/2008 06/06/2008
ample Origin
Il THRESHOLD CONCENTRATIONS | |
rou Chemical Name Units EQL MR LaEy _ @i
Metals JArsenic pg/L 1 23 i 50 ° <1 3 <1 4 <1 1 16 <1 2 <1 <1 <1 <1 <1
(Cadmium pg/L 01 07 ! 5 i 0.8 <0.1 <0.1 <0.1 0.2 0.2 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
[Chromium (as Cr I1l) pg/L 1 214 B 50 i <1 <1 <1 <5 <1 <1 <5 <1 <1 <1 <1 <1 <1 <1 <1
(Copper ug/L 1 13 ! 1000 i 1 1 3 1 20 2 38 3 4 3 4 6 3 3 5
ea bl | 1 4t : 5 ; <1 1 <1 <1 6 <1 [ 160 | <1 <1 3 <1 <1 <1 <1 <1
Mercury (Inorganic) pg/L 01 01 ! 1 i <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel pg/L 1 7 B 100 ° <1 7 4 3 29 23 12 53 1 2 4 4 5 2 4
zinc ug/L 5 15 ! 5000 i 10 19 31 27 144 143 262 47 39 71 45 19 38 13 48
[TPH C6 - C9 Fraction pg/L 20 20 i <20 130 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
C10 - C14 Fraction pg/L 50 50 i <50 360 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15 - C28 Fraction pg/L 100 100 N <100 <100 <100 <100 <100 <100 200 <100 <100 <100 <100 <100 <100 <100 <100
C29 - C36 Fraction pg/L 50 50 i <50 <50 <50 <50 <50 <50 100 <50 <50 <50 <50 <50 <50 <50 <50
Total C10 - C36 pg/L 375 ° 0 490 0 0 0 0 300 0 0 0 0 0 0 0 0
BTEX Benzene pg/L 1 500 B 10 ° <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
[Toluene pg/L 2 180 i <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
ug/L 2 80 i <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Imeta & para-Xylene pg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Jortho-Xylene pg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
[Total Xylenes pg/L 4 75 i <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
PAH Naphthalene pg/L 1 50 B <1 1.1 <1 - - - <1 - - - <1 <1 - <1 <1
ug/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
uglL 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Fluorene LgiL 1 <1 <1 <1 R R R <1 R R - <1 <1 - <1 <1
g/l 1 06 : <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
JAnthracene pg/L 1 0.01 i <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Fluoranthene LgiL 1 1 B <1 <1 <1 R R R <1 R R - <1 <1 - <1 <1
Pyrene pg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
g/l 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Chrysene pg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
uglL 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
uglL 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
pg/L 05 0.1 i 0.01 ° <0.5 <0.5 <0.5 - - - <0.5 - - - <0.5 <0.5 - <0.5 <0.5
Indeno[123-cd]pyrene ug/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
D ug/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
uglL 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
[Phenols Phenol pg/L 1 400 ! <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2-Chlorophenol pg/L 1 340 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
pg/L 1 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
3.4 pg/L 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2-Nitrophenol pg/L 1 2 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,4-Dimethylphenol pg/L 1 2 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2.4-D pg/L 1 120 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,6-Di pg/L 1 34 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
J4 Chloro 3 Methylphenol pg/L 1 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2.4, pg/L 1 3 i 10 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,45 pg/L 1 4 i 1 i <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
pg/L 2 22 ! 10 i <2.0 <2.0 <2.0 - - - <2.0 - - - <2.0 <2.0 - <2.0 <2.0
lAmmonia Ammonia (sampled 13/6/2008) pg/L 0.010 0.91 0.010 - - <0.010 - 2.31 78.1 - - - - <0.010 <0.010 <0.010 <0.020
Ammonia (sampled 18/6/2008) pg/L 0.010 0.91 0.010 <0.050 <0.050 <0.050 <0.050 1.86 73.9 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

1/3 Rider Boulevard
Rhodes, NSW 2138

Ph: 02 8083 1600

Notes:

[ Concentration exceeds Marine Water Guidelines

c ANZECC Recreational
| Concentration exceeds Dutch Inervention Values

* Based on ANZECC (2000) Marine Guidelines fo protection of 95% species

¥ Based on ANZECC (2000) Low Reliabity Trigger Values for Marine Water

 Based on ANZECC (2000) guideline for recreational water quality and aesthetics

* Based on LORs in accordance with the DECC (2007) Guidelines forthe Assessment and Management of Groundwater Contamination

© Based on Dutch Intervention Values
Not Analysed

ND Not Detected
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. Table LR3 - Soil Duplicate RPDs
Coffey environments 630-726 Princes Hwy Environmental Assessment

Results in mg/kg unless otherwise specified
[sample 10 BH9 25-2.7 DUP 1 RPD % BH2 0.5-0.8 DUP 2 RPD% BH2 0.5-0.8 DUP 2a RPD% BH23 0.50.7 [ DUP 4 RPD% BH21 1.0-1.2[ DUP 5 RPD% BH21 1.0-1.2 [ DUP 5a RPD% BH18 10-1.2[ DUP 6 RPD% BH1115-17
Duplicate 21/05/2008 | 21/05/2008 21/05/2008 | 21/05/2008 21/05/2008 | 21/05/2008 21/05/2008 | 21/05/2008 23/05/:
Date of Sampling FILL FILL FILL FILL FILL FILL FILL FILL
HEAVY METALS

Arsenic 8 9 12 6 8 29 6 6 0 11 8 32 6 9 4 6 6 0 7 6 15 13
Cadmium 1 1 ND 1 1 ND 1 <01 ND 1 1 ND 1 1 ND 1 0 NC 1 1 ND 1
Chromium (total) 16 19 7 7 8 13 7 5 3 11 13 7 10 15 40 10 8 22 12 13 8 14
Copper 32 30 6 12 18 4 12 10 18 28 26 7 37 62 51 37 2 3 58 46 23 16
Lead 93 o7 4 8 8 0 8 6 29 32 36 12 51 66 % 51 31 49 78 427 138 57
Mercury 0.2 0.1 67 0.1 0.1 ND 0.1 - NC 0.1 0.1 ND 0.1 0.1 ND 0.1 - NC 0.1 0.1 ND 0.1
Nickel 6 6 0 5 5 0 5 3 50 14 14 0 9 9 0 9 5 57 10 6 50 8
Zinc 119 118 1 43 55 2 43 36 18 127 120 6 42 49 15 42 39 7 136 86 45 79
TOTAL PETROLEUM HYDROCARBONS

C6 - C9 Fraction ND ND - NC ND ND - NC ND

C10 - C14 Fraction ND ND <50 ND ND ND <50 ND ND

C15 - C28 Fraction ND ND <100 ND ND ND <100 ND ND

C29 - C36 Fraction ND ND <100 ND ND ND <100 ND ND

Total C6-C36 ND ND - NC ND ND - NC ND

BTEX

Benzene 02 ND 0.2 ND 0.2 <02 ND ND 0.2 ND 0.2 <02 ND 0.2 ND

Toluene 05 ND 05 05 ND 05 <05 ND 05 ND 05 ND 05 <05 ND 05 ND
|Eth 05 ND 05 05 ND 05 <05 ND 05 ND 05 ND 05 <05 ND 05 ND

meta & para-Xylene 05 ND 05 05 ND 05 <1 ND 05 ND 05 ND 05 <1 ND 05 ND

ortho-Xylene. 05 ND 05 05 ND 05 <05 ND 05 ND 05 ND 05 <05 ND 05 ND

Total Xylenes 1 1 ND 1 1 ND 1 - NC 1 1 ND 1 ND 1 - NC 1 1 ND 1
POLYCYCLIC AROMATIC HYDROCARBONS

Acenaphthene - - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND - NC -
Acenaphthylene - - 5 5 ND 5 <05 ND - - - 5 ND 5 <05 ND - NC -
Anthracene - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND - NC -
Benz(a)anthracene - - 0.5 0.5 ND 05 <05 ND - - - 0.5 ND 0.5 <05 ND - NC -
Benzo(a) pyrene - - 0.5 0.5 ND 05 <05 ND - - - 0.5 ND 0.5 <05 ND - NC -
Benzo(b)fluoranthene - - 0.5 0.5 ND 05 <1 ND - - - 0.5 ND 0.5 <1 ND - NC -
Benzo(g.h.i)perylene - - 0.5 0.5 ND 05 <05 ND - - - 0.5 ND 0.5 <05 ND - NC -
Benzo(Kfluoranthene - - 0.5 0.5 ND 05 <1 ND - - - 0.5 ND 0.5 <1 ND 0.5 - NC -
Chrysene - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND 1 - NC -
Dibenz(a,h)anthracene - - 0.5 0.5 ND 05 <05 ND - - - 0.5 ND 0.5 <05 ND 0.5 - NC -
Fluoranthene - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND 17 - NC -
Fluorene - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND 05 - NC -
Indeno(1,2,3-c.d)pyrene - - 0.5 0.5 ND 05 <05 ND - - - 0.5 ND 0.5 <05 ND 0.6 - NC -
Naphthalene - - 0.5 0.5 ND 05 <05 ND - - - 0.5 ND 0.5 <05 ND 0.5 - NC -
Phenanthrene - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND 0.6 - NC -
Pyrene - - 05 05 ND 05 <05 ND - - - 05 ND 05 <05 ND 17 - NC -
Total PAH - - - - ND - - - - - - - - ND - - - 9.8 - NC -
ORGANOCHLORINE PESTICIDES

4,4-DDE - - - - - - - - - - NC - - - - - - - - - -
a-BHC - - - - - - - - - - NC , , , , , B , B B ,
Aldrin - - - - - - - - - - NC , , , , , B , B B ,
Aldrin + Dieldrin - - - - - - - - - - NC , , , , , B , B B ,
b-BHC - - - - - - - - - - NC , , , , , B , B B ,
cis-Chiordane - - - - - - - - - - NC , , , , , B , B B ,
d-BHC - - - - - - - - - - NC , , , , , B , B B ,
DDD - - - - - - - - - - NC - - - - - - - - - -
DDT - - - - - - - - - - NC - - - - - - - - - -
DDT+DDE+DDD - - - - - - - - - - NC , , , , , B , B B ,
Dieldrin - - - - - - - - - - NC , , , , , B , B B ,
Endosulfan | - - - - - - - - - - NC , , , , , B , B B ,
Endosulfan II - - - - - - - - - - NC , , , , , B , B B ,
Endosulfan sulphate - - - - - - - - - - NC , , , , , B , B B ,
Endrin - - - - - - - - - - NC , , , , , B , B B ,
Endrin aldehyde - - - - - - - - - - NC , , , , , B , B B ,
Endrin ketone - - - - - - - - - - NC , , , , , B , B B ,
g-BHC (Lindane) - - - - - - - - - - NC , , , , , B , B B ,
Heptachior - - - - - - - - - - NC , , , , , B , B B ,
Heptachlor epoxide - - - - - - - - - - NC , , , , , B , B B ,
Hexachlorobenzene - - - - - - - - - - NC , , , , , B , B B ,
Methoxychior - - - - - - - - - - NC , , , , , B , B B ,
trans-chlordane - - - - - - - - - - NC , , , , , B , B B ,
PCBs

Total PCBs , } - , } , , , B B NC B B B B B B B B B B

Notes:
[ Reo exceeds contolimitof 50%
ND Both primary and duplcate samples were not detected
NC RPD not calculated as primary sample was not detected, while the duplicate sample produced values above detection limits, or vice versa

‘Sample not analysed or one of either primary o duplicate sample were not analysed

1/3 Rider Boulevard
Rhodes, NSW 2138
Ph: 02 8083 1600



environments

coffey

Table LR3 - Soil Duplicate RPDs
630-726 Princes Hwy Environmental Assessment

Results in mg/kg unless otherwise specified
[sample 10

DUP7 RPD% BH1315-17 DUP8 RPD% BH1315-17 DUPBa RPD% BH5 1.0-1.2 DUP10 RPD% BH5 1.3-1.5 DUP11 RPD% BH5 1.3-1.5 DUP1la RPD% MW1105-0.7 | DUPZ6 RPD% MW1515-17 | DUPZ7

Duplicate 5/2008 27/05/2008 | 27/05/2008 27/05/2008 | 27/05/2008
Date of Sampling FILL FILL FILL FILL FILL FILL FILL

HEAVY METALS

Arsenic 10 % 8 9 12 8 7 13 8 10 22 5 5 ND 5 4 NC 9 10 1 13 6
Cadmium 1 ND 1 1 ND 1 0 NC 6 4 4 1 1 ND 1 1 NC 1 1 ND 1 1
Chromium (total) 10 3 5 5 0 5 4 22 10 11 10 6 6 0 6 6 0 43 49 13 23 14
Copper 16 0 47 55 16 47 a u 38 31 20 14 10 3 14 16 13 16 16 0 7 7
Lead 42 30 19 17 1 19 15 2 42 48 13 8 9 12 8 2 [ 85 61 3 36 34
Mercury 0.1 ND 0.1 0.1 ND 0.1 - NC 0.1 0.1 ND 0.1 0.1 ND 0.1 - NC 0.1 0.1 ND 0.1 0
Nickel 10 22 18 18 0 18 13 32 13 10 % 4 3 29 4 5 22 22 28 2 2 2
Zinc 79 0 81 70 15 81 70 15 341 346 1 80 80 0 80 153 63 68 56 19 19 19
TOTAL PETROLEUM HYDROCARBONS

C6 - C9 Fraction ND ND - NC 10 10 ND 14 NC 14 - NC ND

C10 - C14 Fraction ND ND <50 ND 110 160 37 2060 3180 3 2060 2030 1 ND

C15 - C28 Fraction ND NC <100 NC 890 860 3 4380 5020 14 4380 3860 13 ND

C29 - C36 Fraction ND ND 110 NC 0 ND 100 ND 100 <100 ND ND

Total C6-C36 ND NC - NC 1050 1070 2 6490 8250 2 6490 - NC ND

BTEX

Benzene ND ND <02 ND ND ND <02 ND ND

Toluene ND ND <05 ND ND ND <05 ND ND
|Eth ND ND <05 ND ND ND <05 ND ND

meta & para-Xylene ND ND <1 ND ND ND <1 ND ND

ortho-Xylene. ND 5 ND 5 <05 ND 05 ND 5 5 ND <05 ND 5 05 ND 05

Total Xylenes 1 ND 1 1 ND 1 - NC 1 1 ND 1 1 ND 1 - NC 1 1 ND 1 1
POLYCYCLIC AROMATIC HYDROCARBONS

Acenaphthene - - - - - - - - - , , , , , , , B B NC B B
Acenaphthylene - - - - - - - - - , , , , , , , B B NC B B
Anthracene - - - - - - - - - - - - - - - - - 0.5 - NC - -
Benz(a)anthracene - - - - - - - - - , , , , , , , B 05 B NC B B
Benzo(a) pyrene - - - - - - - - - , , , , , , , B 05 B NC B B
Benzo(b)fluoranthene: - - - - - - - - - , , , , , , , B B NC B B
Benzo(g,h.i)perylene - - - - - - - - - , , , , , , , B 05 B NC B B
Benzo(k)fluoranthene - - - - - - - - - , , , , , , , B 05 B NC B B
Chrysene - - - - - - - - - , , , , , , , B 05 B NC B B
Dibenz(a h)anthracene - - - - - - - - - , , , , , , , B B NC B B
Fluoranthene - - - - - - - - - , , , , , B , B B NC B B
Fluorene - - - - - - - - - , , , , , B , B 05 B NC B B
Indeno(1,2,3-c.d)pyrene - - - - - - - - - , , , , , , , B 05 B NC B B
Naphthalene - - - - - - - - - , , , , , , , B 05 B NC B B
Phenanthrene - - - - - - - - - , , , , , , , B B NC B B
Pyrene - - - - - - - - - - , , , , , , B 05 B NC B B
Total PAH - - - - - - - - , , , , , , B , B B B , , B
ORGANOCHLORINE PESTICIDES

4,4-DDE - - - - - - - - , , , , , , B , B B B , , B
a-BHC - - - - - - - - - - - - - - - - - - - - - -
Aldrin - - - - - - - - , , , , , , B , B B B , , B
Aldrin + Dieldrin - - - - - - - - - , , , , , , , B B B , , B
b-BHC - - - - - - - - - - - - - - - - - - - - - -
cis-Chlordane - - - - - - - - , , , , , , B , B B B , , B
d-BHC - - - - - - - - - - - - - - - - - - - - - -
DDD - - - - - - - - , , , , , , B , B B B , , B
DDT - - - - - - - - - - - - - - - - - - - - - -
DDT+DDE+DDD - - - - - - - - - , , , , , B , B B B , , B
Dieldrin - - - - - - - - , , , , , , B , B B B , , B
Endosulfan | - - - - - - - - - , , , , , B , B B B , , B
Endosulfan 11 - - - - - - - - - , , , , , B , B B B , , B
Endosulfan sulphate - - - - - - - - - , , , , , B , B B B , , B
Endrin - - - - - - - - , , , , , , B , B B B , , B

Endrin aldehyde

Endrin ketone

g-BHC (Lindane)

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Methoxychlor

trans-chlordane

PCBs

Total PCBs

1/3 Rider Boulevard
Rhodes, NSW 2138
Ph: 02 8083 1600




Table LR3 - Soil Duplicate RPDs

Coffey environments 630-726 Princes Hwy Environmental Assessment
Results in mg/kg unless otherwise specified
[sample 10 RPD% BH271.0-12 | DUPZ8 RPD% MW161.0-12| DUPZ9 RPD% MW130.5-0.7 | DUPZ 10 RPD% | BH39_0.50.7| DUPZ11 RPD% BH4105-0.7 | DUPZ 12 RPD% MW201.0-1.2| DUP z13 RPD% MW201.0-1.2| DUP Z13a RPD%
Duplicate 3/06/2008 3/06/2008 3/06/2008 3/06/2008
Date of Sampling FILL FILL FILL FILL FILL RESIDUAL RESIDUAL
HEAVY METALS
Arsenic 74 7 6 15 6 6 0 8 7 13 9 5 NC 6 7 15 7 9 2 7 7 0
Cadmium ND 1 1 ND 1 1 ND 1 1 ND 1 1 ND 1 1 ND 1 1 ND <1 <01 ND
Chromium (total) 49 12 10 18 14 14 0 79 28 9% 14 10 3 12 13 8 15 17 13 15 15 0
Copper 0 5 6 NC 5 5 ND 21 9 80 23 28 20 5 5 ND 17 20 16 17 16 6
Lead 6 15 21 3 13 15 14 21 30 35 64 59 8 14 12 15 32 24 29 2 2 29
Mercury ND 0.1 0.1 ND 0.1 0.1 ND 0.1 0.1 ND 02 0.1 67 0.1 0 ND 0 0.1 ND <01 - NC
Nickel ND 2 2 NC 2 2 NC 56 11 134 19 7 92 5 NC 2 2 ND <2 1 NC
Zinc 0 18 136 153 5 5 ND 51 20 87 95 87 9 10 NC 61 42 37 61 ] 57
TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction ND ND ND ND ND ND <10 - NC
C10 - C14 Fraction ND ND ND ND ND ND <50 <50 ND
C15 - C28 Fraction ND ND ND ND ND ND <100 <100 ND
C29 - C36 Fraction ND ND ND ND ND ND <100 <100 ND
Total C6-C36 ND ND ND ND ND 0 ND <250 - NC
BTEX
Benzene ND ND ND ND ND ND <02 <02 ND
Toluene ND ND ND ND ND 05 ND <05 <05 ND
|Eth ND ND ND ND ND ND <05 <05 ND
meta & para-Xylene ND ND ND ND ND ND <05 <1 ND
ortho-Xylene. ND ND ND 5 5 ND 5 ND 05 ND <05 1 NC
Total Xylenes ND 1 1 ND ND 1 1 ND 1 ND 1 1 ND <1 1 NC
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthene - 0.5 - NC NC 0.5 ND 0.5 ND - - - - - -
Acenaphthylene - - NC NC ND ND , , , B B B
Anthracene - 05 - NC NC 05 ND 05 ND - - - - - -
Benz(a)anthracene - 05 - NC NC 05 ND 05 ND , , , , B B
Benzo(a) pyrene - 05 - NC NC 05 05 ND 0.5 ND - - - - - -
Benzo(b)fluoranthene - - NC NC ND ND , , , , B B
Benzo(g.h.i)perylene - 05 - NC NC 05 05 ND 0.5 ND - - - - - -
Benzo(K)fluoranthene - 05 - NC NC 05 05 ND 05 ND , , , , B B
Chrysene - 05 - NC NC 05 05 ND 05 ND - - - - - -
Dibenz(a h)anthracene - - NC NC ND ND , , , , B B
Fluoranthene - - NC NC ND ND , , , , B B
Fluorene - 05 - NC NC 05 05 ND 05 ND - - - - - -
Indeno(1,2,3-c.d)pyrene - 05 - NC NC 0.5 0.5 ND 0.5 ND - - - - - -
Naphthalene - 0.5 - NC NC 0.5 0.5 ND 0.5 ND - - - - - -
Phenanthrene - - NC - - - - NC ND ND , , , , B B
Pyrene - 5 - NC - - - - NC 5 0.5 ND 5 ND - - - - - -
Total PAH - - - - - - - - , , , , , , , , B B B , , B
ORGANOCHLORINE PESTICIDES
4,4-DDE - - - - - - - - - - - - - - - - - - - - - -
a-BHC - - - - - - - - - - - - - - - - - - - - - -
Aldrin - - - - - - - - , , , , , , , , B B B , , B
Aldrin + Dieldrin - - - - - - - - , , , , , , , , B B B , , B
b-BHC - - - - - - - - - - - - - - - - - - - - - -
cis-Chiordane - - - - - - - - , , , , , , , , B B B , , B
d-BHC - - - - - - - - - - - - - - - - - - - - - -
DDD - - - - - - - - , , , , , , , , B B B , , B
DDT - - - - - - - - - - - - - - - - - - - - - -
DDT+DDE+DDD - - - - - - - - , , , , , , , , B B B , , B
Dieldrin - - - - - - - - , , , , , , , , B B B , , B
Endosulfan | - - - - - - - - , , , , , , , , B B B , , B
Endosulfan II - - - - - - - - , , , , , , , , B B B , , B
Endosulfan sulphate - - - - - - - - , , , , , , , , B B B , , B
Endrin - - - - - - - - , , , , , , , , B B B , , B
Endrin aldehyde - - - - - - - - , , , , , , , , B B B , , B
Endrin ketone - - - - - - - - , , , , , , , , B B B , , B
g-BHC (Lindane) - - - - - - - - , , , , , , , , B B B , , B
Heptachior - - - - - - - - , , , , , , , , B B B , , B
Heptachlor epoxide - - - - - - - - , , , , , , , , B B B , , B
Hexachlorobenzene - - - - - - - - , , , , , , , , B B B , , B
Methoxychior - - - - - - - - , , , , , , , , B B B , , B
trans-chlordane - - - - - - - - , , , , , , , , B B B , , B
PCBs
Total PCBs } } , , , , B B } , B B B B B B B B B . B B

1/3 Rider Boulevard
Rhodes, NSW 2138
Ph: 02 8083 1600



Coffey environments

1/3 Rider Boulevard
Rhodes, NSW 2138
Ph: 02 8083 1600

Table LR3 - Soil Duplicate RPDs

630-726 Princes Hwy Environmental Assessment

Results in mg/kg unless otherwise specified
sample ID BH51_0.5-0.7

DUPZ 14 RPD%
Duplicate 31/05/2008 | 31/05/2008
Date of Sampling FILL
HEAVY METALS
Arsenic 6 7 15
Cadmium 1 1 ND
Chromium (total) 16 20 22
Copper 1010 1320 27
Lead 352 206 88
Mercury 4.4 4 10
Nickel 15 16 6
Zinc 333 413 21
TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction ND
C10 - C14 Fraction ND
C15 - C28 Fraction 107
29 - C36 Fraction 87
Total C6-C36 %
BTEX
Benzene 02 ND
Toluene 05 ND
|Eth 05 ND
meta & para-Xylene 05 ND
ortho-Xylene 05 ND
Total Xylenes 1 ND
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthene - NC
Acenaphthylene - NC
Anthracene - NC
Benz(a)anthracene - NC
Benzo(a) pyrene - NC
Benzo(b)fluoranthene - NC
Benzo(g.h,)perylene - NC
Benzo(K)fluoranthene - NC
Chrysene - NC
Dibenz(a,hanthracene - NC
Fluoranthene - NC
Fluorene - NC
indeno(1,2,3-c.d)pyrene - NC
Naphthalene - NC
Phenanthrene 1 - NC
Pyrene 2 - NC
Total PAH 105 - NC
ORGANOCHLORINE PESTICIDES
4,4-DDE , B N
a-BHC , B N
Aldrin , B N
Aldrin + Dieldrin , , N
b-BHC , B N
cis-Chiordane , B N
d-BHC , B N
DDD , B N
DDT , B N
DDT+DDE+DDD , , N
Dieldrin , B N
Endosulfan | , B N
Endosulfan Il , B N

Endosulfan sulphate

Endrin

Endrin aldehyde

Endrin ketone

g-BHC (Lindane)

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Methoxychlor

trans-chlordane

PCBs

Total PCBs




coffey

environments

Table LR4 - Groundwater Duplicate RPDs

630-726 Princes Hwy Environmental Assessment

Results in pg/L unless otherwise specified

Sample ID MwW2 QC1 RPD % MwW2 QCI1A RPD%
Duplicate Groundwater Intra-lab Groundwater Inter-lab
Date of Sampling 01-May-08 01-May-08 01-May-08 01-May-08
HEAVY METALS (mg/L)
|Arsenic 1 <1 NC 1 <l NC
Cadmium 0.2 0.2 0 0.2 <0.1 NC
[Chromium (as Cr Ill) <1 <1 ND <1 <1 ND
Copper <1 <1 ND <1 <1 ND
Lead <l <l ND <l <l ND
[Mercury (Inorganic) <0.1 <0.1 ND <0.1 <0.1 NC
Nickel 2 2 0 2 <l NC
|Zinc <5 8 NC <5 <l NC
[CYANIDE (mglL)
[Free Cyanide <0.0040 <0.0040 ND <0.0040 0.016 NC
Total Cyanide 107 102 5 107 0.66 47
IAMMONIA (mg/L)
JAmmonia as N 0214 0.193 10 0214 0.25 16
TOTAL PETROLEUM HYDROCARBONS (mg/L)
C6 - C9 Fraction <0.02 <0.02 ND <20 <40 ND
C10 - C14 Fraction 0.23 0.22 4 230 <100 NC
C15 - C28 Fraction 0.4 0.4 0 400 <200 NC
C29 - C36 Fraction 0.06 0.07 15 60 <200 NC
Total C6-C36 0.69 0.69 0 690 <540 NC
BTEX
Benzene 5 6 18 5 7 33
Toluene <5 <5 ND <5 3 ND
<2 <2 ND <2 <l ND
meta & para-Xylene <2 <2 ND <2
ortho-Xylene <2 <2 ND <2
Total Xylenes <4 <4 ND <4 3 NC
[POLYCYCLIC AROMATIC HYDROCARBONS
703 68.3 3 703 45 44
|Acenaphthylene 6 59 2 6 5.8 3
14 14 0 14 16 13
[Fluorene 47 46 2 47 47 0
Pl 103 9.9 4 103 9.4 9
|Anthracene 9.9 46 73 9.9 42 81
Fi 32 32 0 32 36 12
Pyrene 03 27 160 0.3 3 164
0.3 0.3 0 0.3 <05 NC
Chrysene 0.2 <0.2 NC 0.2 <0.5 NC
Benzo[b,k]fluoranthene <0.4 <0.4 ND <0.4 <1.0 ND
<0.2 <0.2 ND <0.2 <05 ND
Indeno[123-cd]pyrene <0.2 <0.2 ND <0.2 <05 ND
D <0.2 <0.2 ND <0.2 <05 ND
lene <0.2 <0.2 ND <0.2 <05 ND
Total PAH's 106.6 100.9 5 106.6 <81.80 NC
Phenolic Compounds
Phenol <10 <1.0 ND <10 <0.01 ND
Chlorophenol D2 <1.0 <1.0 ND <1.0
[Methylphenol 2 <1.0 <1.0 ND <1.0
[Methylphenol 3,4 <2.0 <2.0 ND <2.0
2 <10 <10 ND <1.0
D 24 <10 <10 ND <10
Dichlorophenol 2,4 <10 <1.0 ND <1.0
Dichlorophenol 2,6 <10 <1.0 ND <1.0
14 Chloro 3 <10 <10 ND <10
T 246 <1.0 <10 ND <1.0
T 245 <1.0 <10 ND <1.0
[Pentachlorophenol <2.0 <2.0 ND <2.0
Chlorinated Hydrocarbons
1.3-Dichlorobenzene <2 <2 ND <2
1.4-Dichlorobenzene <2 <2 ND <2
1.2-Dichlorobenzene <2 <2 ND <2
[Hexachloroethane <2 <2 ND <2
1.2.4-Tri <2 <2 ND <2
[Hexachloropropylene <2 <2 ND <2
[Hexachlorobutadiene <2 <2 ND <2
He <10 <10 ND <10
P <2 <2 ND <2
[Hexachlorobenzene (HCB) <4 <4 ND <4

1/3 Rider Boulevard
Rhodes, NSW 2138

Ph: 02 8083 1600

Notes:
|:| RPD exceeds contol limit of 50%

ND Both primary and duplicate samples were not detected
NC RPD not calculated as primary sample was not detected, while the duplicate sample
produced values above detection limits, or vice versa

- Sample not analysed or one of either primary or duplicate sample were not analysed




coffey environments

Table LR5 - Soil Trip/Spike Data
630-726 Princes Hwy Environmental Assessment

Results in mg/kg unless otherwise specified

Sample ID TRIPSPIKE TRIPBLANK

Matrix Soil Soil
"Date of Sampling 22/05/2008 22/05/2008
[lex

Benzene 04 <0.2

Toluene 8.7 <0.5

Ethylbenzene 13 <0.5
"meta & para-Xylene 7.2 <0.5

ortho-Xylene 29 <0.5

TOTAL PETROLEUM HYDROCARBONS (mg/L)

C6 - C9 Fraction 21 <10

Table LR6 - Water Trip/Spike Data

630-726 Princes Hwy Environmental Assessment

Results in ug/L unless otherwise specified

Sample ID TRIPSPIKE TRIPBLANK

Matrix Water Water
"Date of Sampling 1/05/2008 1/05/2008
[lex

Benzene 80% <1

Toluene 80% <5

Ethylbenzene 80% <2
"meta & para-Xylene 95% <2

ortho-Xylene 95% <2

TOTAL PETROLEUM HYDROCARBONS (mg/L)

C6 - C9 Fraction 95% <0.02

1/3 Rider Boulevard
Rhodes, NSW 2138
Ph: 02 8083 1600




Appendix C
Guidance for Management of Asbestos
During Development

Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands



1. INTRODUCTION

Previous assessments by Coffey indicated that portions of the Tempe Site are underlain by potentially
large volumes of uncontrolled fill. Testing of the fill did not generally indicate significant contamination.
However, given the age of the fill, the uncontrolled nature of the fill placement and the amount of
anthropogenic material within the fill, it was considered that as yet undetected contamination could be
present within the fill. This included the potential for asbestos, particularly in the form of asbestos
cement sheeting fragments, to be present within the fill.

Due to the potential for contamination including asbestos to be present in the fill material, a remedial
strategy has been developed for the Princes Way properties and Tempe Lands property (presented in
Coffey remedial action plan ENVILCOV00315AH-R03) which involves removing localised contamination
areas or capping any areas where fill material remains after completion of earthworks either with
building slabs, pavement or clean soil.

While this strategy is expected to make the site suitable for use following completion of construction
(subject to implementation of a long term site management plan), it does not address potential health
and safety issues during construction should asbestos actually be present within the fill.

This document provides guidance on procedures to be followed in the event that potential asbestos
containing materials are identified during earthworks on the site.

It is important to note that the procedures in this document are presented as a guide only and the
Contractor will need to ensure that the works are undertaken safely and in accordance with relevant
guidelines and legislation.

2. GUIDANCE FOR MANAGEMENT OF UNEARTHED ASBESTOS IN REMEDIAL ACTION PLAN FOR
VALAD TEMPE COMMERCIAL DEVELOPMENT AT 630 - 726 PRINCES HIGHWAY AND AREAS 1A
&1B TEMPE LANDS, TEMPE

21 GENERAL

Any works involving the handling of asbestos containing material must be undertaken under the
supervision of an AS1 WorkCover licensed asbestos contractor and must be performed in accordance
with the following documents:

e NSW Occupational Health and Safety Act, 2000;
e NSW Occupational Health and Safety Regulation, 2001;

e The Code of Practice for the Safe Removal of Asbestos 2nd Edition [NOHSC: 2002 (2005)],
produced by the National Occupational Health and Safety Commission;

e NSW DECC Waste Classification Guidelines: Part 1 — Classifying Waste (2008);
e Enhealth (2005) Guidelines for Management of Asbestos in the Non-Occupational Environment

In the case of conflict between the procedures in this section and any Regulation or Act, then the more
stringent requirement shall apply. The procedures in this document are a guide only and do not override
the requirements of legislation and accepted minimum standards, which apply for work involving
removal of hazardous materials.



Personnel handling asbestos impacted soil or material or working within potentially impacted areas
must have the appropriate training and experience for handling asbestos materials and the required
decontamination procedures. Only the licensed asbestos removal contractor will be allowed to
physically (by hand) remove asbestos containing materials.

The AS1 Contractor is to notify the NSW WorkCover Authority of the intention to undertake asbestos
work prior to the commencement of such work. A copy of the Notification with stamped WorkCover
permit is to be displayed on site for the duration of the works. It is recommended that WorkCover be
notified prior to commencement of earthworks to avoid delays in obtaining permits in the event that
asbestos is encountered.

A health and safety plan for the works must be developed by the Contractor to ensure employee and
public health and safety. All contractors involved in the removal work must also develop a safe work
method statement for the job task they will be undertaking addressing hazards associated with
asbestos and any other hazards that may be encountered on the site.

The procedures in the following sections are for if asbestos cement fragments are encountered on the
surface or within soil on the site. In the event that potential asbestos containing material which may be
friable (other than asbestos cement) are encountered, all personnel are to cease work in the vicinity of
the suspect materials until the suspect materials are assessed and a comprehensive full friable
asbestos removal procedure is designed and implemented.

2.2 Procedures if Localised Asbestos Containing Materials Encountered

In the event that potential asbestos containing materials in a localised area are identified, the following
procedures should be implemented:

1. Temporarily stop work in that part of the site. An exclusion zone should be set up around the area
where potential asbestos has been identified extending to a minimum of 10m beyond the potentially
impacted area. Barricades should be placed around the perimeter of the exclusion zone to prevent
access. Warning signs to be affixed to the barriers in accordance with the Asbestos Code of
Practice. For example — “Asbestos Removal Work Area — No Unauthorised Access;

2. Contact Coffey to advise that potential asbestos material had been encountered. Then either:

(a) Direct Coffey to collect samples to confirm whether the suspect material actually contains
asbestos. If the sampling confirms the suspect material is not asbestos then remove barricades
and proceed with work. If the sampling confirms the material contains asbestos, proceed with
the procedure below; or

(b) Assume that the suspect material contains asbestos and proceed with procedure below.

3. The area within the exclusion zone as defined in Point 1 will be designated as the ‘Designated
Work Area’. The barriers and signage around the Designated Work Area should be maintained
during the works;

4. Only authorised and appropriately trained personal as described in Section 2.1 should be allowed
to enter the Designated Work Area;

5. Appropriate PPE should be provided to all personnel working in the Designated Work Area.
Minimum PPE to be worn in the Designated Work Area to address the potential asbestos hazard
should include a Class P2 or higher class respirator, disposable overalls, steel capped boots and



10.

gloves. Any other PPE required for the site should also be worn. The designated PPE should be
compulsory and should be worn by all personnel entering the work area. PPE should be removed
whenever any employee leaves the designated work area;

A Decontamination Area should be established for the use of the personnel conducting the
asbestos clean-up works. The decontamination area should comprise a segregated area where the
contaminated work clothing and respirators are removed and discarded. This area should be
connected to the Designated Work Area and all access to and from the Designated Work Area
should be done via this ‘change room’ area. This area should not be used for purposes other than
decontamination;

All personnel working within the Designated Work Areas with or in any other way being affected by
asbestos contaminated material should decontaminate at the end of each work shift (i.e. before
morning tea, lunch and afternoon tea) and at the end of the work day as well as any other time they
leave the Designated Work Area. Personnel should remove disposable protective clothing and
should check that no asbestos soiled clothes or PPE leave the decontamination area;

All soiled PPE should be placed into 0.2 mm polyethylene low density plastic bags labelled as
‘Asbestos Waste’ and disposed of as contaminated waste. Bags should be filled to no more than
1/2 full, sealed, placed into a second bag and sealed for appropriate disposal to a licensed landfill.
All other items used in the Designated Work Area should be washed to remove any potential
contamination prior to removal from the work area;

Site personnel, the public, adjacent neighbours and the environment need to be protected from the
effects of dust created during the works. The works should be conducted, and dust suppression
techniques shall be employed, such that there shall be no visible generation of dust. The site and
open working areas used by machinery should be dampened down periodically to reduce dust
generation.

Some key factors that contribute to dust generation include:

(a) Wind blowing across an exposed area;

(b) Loose stockpiled material; and

(c) The movement of machinery over the loose open surface of the working site.

The following are some methods which could be employed to minimise dust generation and
distribution:

(a) Dampening the surface of the site and stockpiles with a water cart, hoses or similar. In some
cases setting up a sprinkler type system may be required;

(b) Surrounding work area and stockpile areas by wind brakes;

(c) Covering stockpiles with plastic or similar when not in use. Consideration could also be given to
covering work areas when not in use;

(d) Ceasing work in strong winds.

Other dust control measures may be required if these are not effective

Stockpiles of asbestos contaminated should only be established in designated areas which would
require the same controls as other potentially asbestos containing areas. Stockpiles should be



11.

12.

13.

14.

15.

16.

17.

18.

underlain by a double layer of minimum 0.2 mm plastic. Appropriate environmental controls should
be implemented to prevent generation of dust and runoff of impacted water or sediment from the
stockpiles.

The asbestos containing material along with any impacted soil should be excavated until there is no
further visual evidence of asbestos present;

At completion of the excavation work, Coffey should visually check the excavation to assess
whether the asbestos has been adequately removed to an acceptable standard. Coffey may also
collect validation samples and subject them to analysis for asbestos.

The excavated material should either be placed in an asbestos waste bag, a waste bin lined with
0.2 mm black plastic or a stockpile depending on the nature of volume of the impacted material.
Depending on the nature and volume and of the excavated material it could then either be:

(a) Disposed of as asbestos waste to an appropriately licensed landfill. The material would need to
be waste classified in accordance with NSW DECC Guidelines and approval obtained from the
landfill prior to disposal. Waste disposal documentation would be required to be submitted to
Coffey; or

(b) Stockpiled in a designated controlled area for future placement beneath a cap in another part of
the site.

Air monitoring for airborne asbestos fibres should be carried out for the duration of the works by
Coffey or another appropriately experienced consultant in areas adjoining the Designated Work
Area. The required frequency of air monitoring and number of monitoring locations will be assessed
by Coffey based on initial results and other factors;

Prior to dismantling of any boundaries or barriers, clearance air monitoring for airborne asbestos
fibres should be carried out by Coffey or another appropriately experienced consultant within the
Designated Work Area;

Upon receipt of validation results indicating that asbestos has been adequately removed from the
area and air clearance results below the recommended standards and guidelines, the restriction on
entry to the Designated Work Area may be removed, the barriers can be dismantled and the area
may be entered by all personnel. If validation results indicate that asbestos remains then repeat
from Point 11;

Transport of asbestos waste material should be done in plastic lined leak-proof vehicles that are
covered so that no spillage or dispersal of the waste to the atmosphere occurs;

The movement and stockpiling of asbestos contaminated materials needs to be carefully managed
and monitored to prevent cross-contamination of soils and potential exposure to asbestos. The
management and tracking of stockpiled materials on site shall be the responsibility of the
contractor. The management and tracking of stockpiled materials should be recorded on a site
diagram and dalily site logs. These documents should be updated daily and kept in the site office.
The daily site log should record the area in which work was conducted for that day, general
description of the works completed, movement of materials on-site, movement of materials off-site,
etc. The site diagram should record the locations and types of the stockpiled materials.



2.3 PROCEDURES IF WIDESPREAD ASBESTOS CONTAINING MATERIALS ENCOUNTERED

As described in Section 2.2, in the event that localised asbestos is detected at the site, then that area
would be likely to be able to be contained allowing work in other areas to continue.

However, in the event that asbestos is found to be widespread within the fill, large portions if not all of
the site could become a ‘Designated Work Area’ which could pose significant disruption to construction
works.

If such widespread asbestos were identified across the sites then an addendum to the RAP would be
prepared describing the remediation and validation procedures.

2.4 CONCLUDING REMARKS

It should be noted that the procedures in this document are presented as a guide only and the
Contractor will need to ensure that the works are undertaken safely and in accordance with relevant
guidelines and legislation.



Appendix D
Imported Fill Validation Plan

Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands



FILL IMPORTATION VALIDATION PROCEDURE

1 INTRODUCTION

This following document presents procedures for validation of fill material to be imported to proposed
development site at Princes Highway, Tempe.

The purpose of this procedure is to ensure specified fill procurement and processing requirements are
realised and the imported fill to the site meets the site remediation criteria.

It is intended that material imported to the site classify as virgin excavated natural material (VENM) in
accordance with the NSW DECC (2008) Waste Classification Guidelines, Part 1: Classifying Waste.
This document only includes procedures for validation of VENM.

Any non-VENM material proposed to be imported to the site would need to classify as general solid
waste (non-putrescible) and would only be imported with prior site auditor approval. Procedures for
validation of inert waste would be assessed on a case by case basis in consultation with the site
auditor.

2 IMPORTED FILL VALIDATION PROCEDURES
2.1 Identification and Verification of Fill Sources
The process of approving a fill source site will involve the following:

e Potential Fill Suppliers shall complete an application form and questionnaire regarding the
environmental properties of the fill and supply the application form, questionnaire and any
consultant’s reports on the potential source site to the Contractor;

e Coffey shall visit the potential source site to confirm application form, questionnaire details and
complete a checklist. At this time Coffey would also collect a limited number of soil samples from
the proposed material to be imported,;

e Coffey shall then assess the available information and establish whether the material should be
accepted, rejected, or to ascertain what procedure should be followed to enable the material to be
accepted or rejected (see Table 1 and Figure 1).

Once a site is an approved source site, fill originating from that site will be subject to ongoing
assessment including observation, sampling and testing.

Figure 1 provides a data assessment flow chart from a contamination perspective to be followed by
Coffey when assessing proposed source sites.

The first step in the flow chart is for Coffey to assess whether the available data is sufficient to assess
whether the material is virgin excavated natural material (VENM).

The following sub-sections discuss the level of information that would be required in order for Coffey to
conclude that sufficient information is available to assess whether the material is VENM and further
investigations that would need to be undertaken by Coffey where such information was not available.



2.1.1 Level of information that would be required in order for Coffey to conclude that sufficient
information is available to assess whether material is VENM

In order for the Coffey to be able to conclude that sufficient information is available to assess whether
material is VENM, a report or reports will need to be supplied to Coffey which to the satisfaction of
Coffey:

e Discusses the history of the subject area and identifies potential contaminating activities that may
have been undertaken on the site as well as areas and chemicals of environmental concern;

e Provides and/or summarises previous investigations and any remediation activities on the subject
area (if any);

e Provides test results to Coffey from the virgin material that is under consideration. The number of
samples and analytical suite must be sufficient to demonstrate that the material is VENM.
Concentrations must be below the validation criteria nominated in the Remediation Action Plan;

e Provides a plan clearly showing areas where material has been validated as VENM and any areas
where non-VENM material remains;

e Provides confirmation that VENM material has not and will not be mixed with any non-VENM
material;

e Clearly states and justifies that material is VENM and is suitable, with respect to contamination, for
use on a commercial / industrial site.

Providing such a report was available and of adequate completeness and quality, Coffey would be able
to approve the source site based on a review of the report and a site walkover.

2.1.2 Further investigations which would be undertaken by Coffey where such information
was not available

If the above information is not available or not of adequate completeness, further investigations would
be required to be undertaken by Coffey to demonstrate the proposed source material was VENM. We
anticipate that such additional investigations would include:

e A site history review adequate to identify potential areas and chemicals of concern on the site. This
may include an aerial photograph review, a title search, interviews with people with knowledge of
the site and a review of any previous available reports;

e A site walkover to confirm that material remaining on the site is consistent with virgin shale or
sandstone;

e Collection of a limited number of soil samples from the proposed material to be imported to further
check its waste classification. The analytical suite would be based on the more common and or
persistent urban contaminants such as heavy metals, TPH, BTEX, PAH, asbestos, OCP, OPP and
PCB plus any additional chemicals of concern identified during the site history review. The number
of samples to be collected would be based on the size of the site and the results of the site history
review. Concentrations must be below the validation criteria nominated in the Remediation Action
Plan;

e Preparation of a brief letter report.

The approval will be in the form of a letter report providing our conclusions as to whether the material



classifies as VENM and providing any further steps required checking the material is VENM.

2.2 Fill Approval and Inspection Strategies

An Inspection and Test Plan (ITP) shall be implemented to control the entry of fill to the site from
approved sources. Checks shall be made and records kept verifying that fill entering the site came from
an approved source.

2.2.1 Inspections of Material as it Enters the Site

A checklist to be filled out for each truck load of fill material entering the site is attached along with
explanatory notes.

An inspector nominated by the Contractor will observe each truck load of imported fill material and fill in
the checklist. This will include visual inspection for foreign material, including materials that may contain
asbestos.

2.2.2 Random Sampling of Imported Fill Material

Coffey will undertake random sampling and analysis of imported fill material entering the site to provide
further quantitative evidence that the fill is clean, and to illustrate to the supplier that their fill is being
tested with potential consequences for rejection. Coffey will collect a minimum of one sample per
500m? and a minimum of one sample per source site.

While the analytes to be tested will depend to a certain extent on the information provided by the
supplier, the analysis will focus as a minimum on common persistent urban chemicals including heavy
metals, petroleum hydrocarbons, polycyclic aromatic hydrocarbons, polychlorinated biphenyls and
organochlorine pesticides.

To ensure data useability, quality assurance procedures will be carried out from sampling through to
completion of laboratory analysis including:

e Chain of custody documentation;

e Conforming with appropriate sample holding times, preservation, transport and handling
requirements as dictated by the analytical suite;

e The collection of quality control samples, including duplicate samples, trip blank and (for volatiles)
trip spike samples;

e Other laboratory QA/QC requirements including laboratory blank samples, standard reference
material, spike samples and laboratory duplicate samples, and

e The use of analytical laboratories that are NATA registered for the chemical tests performed.

Assessments carried out as part of ongoing validation testing may indicate that detailed sampling and
analysis are required. Sampling and analysis at a nominated higher rate can be expected for fill
sourced from some sites.

Fill from an Approved Source Site shall be rejected if on-site validation tests indicate that the fill does
not meet the validation criteria nominated in the Remediation Action Plan or does not otherwise
conform to the Specification.



2.2.3 Conditional Interim Approval of Fill Sources (Environmental)

Recognising the need to quickly approve source sites while at the same time ensuring only suitable fill
is imported, the contractor may provide interim verbal approvals to commence importation of fill material
in the following circumstances:

e Where the contractor has completed the assessment of the source site and have concluded that the
material proposed to be imported from that site would classify as VENM the Design Consultant may
issue a verbal approval and then follow up later with a formal letter;

e Where the contractor has completed he assessment of the source site (with the exception of check
samples) and has concluded that the site is a low risk site and the material proposed to be imported
from that site would be likely classify as VENM subiject to receipt of check sample results. The
contractor may provide interim conditional approvals for such low risks source sites to allow the
Contractor to commence importation while awaiting the results. These interim conditional approvals
are given on the basis that if the check sample results indicate the material is not VENM that the
Contractor will remove the material from the site. The contractor will follow up with a formal letter
once the results are received. Such material imported prior to receipt of the check samples must be
tracked to ensure that it can be removed should the check sample results indicate this is necessary.

3 Unsuitable Material Management

In the event that unsuitable material is delivered to and tipped on site, material containment and
removal becomes an important issue. The following points summarise the methodology that shall be
employed should unsuitable material be tipped on site:

e The Contractor shall reject any truck arriving at site without the appropriate paperwork from an
approved source site. If an unauthorised truck discharges fill, the Contractor shall notify Coffey
immediately and the unapproved material shall be stockpiled separately from fill originating from
approved sources.

e The Contractor, irrespective of whether the material is suitable, shall stockpile separately and
remove fill originating from unapproved sources.

e Where unsuitable fill such as man made materials including tyres, household domestic waste,
vegetative waste etc has been unloaded on site, the material shall be stockpiled in an area away
from the main material stockpiles until it is promptly removed from site.

¢ Unloaded material that is suspected to be contaminated such as asbestos, acid sulphate soils, fuel
containers etc shall be stored in an appropriately lined and bunded area until arrangements are
made for its prompt removal. The bunding and lining shall be such that it prevents contaminates
entering soil, rock, surface water and groundwater. Where necessary the material shall be kept
moist or covered to minimise dust generation.

The Contractor shall be responsible for identifying and appropriately handling unsuitable material, for
notifying Coffey and for documenting details including date, truck registration, type of non-contracted
material and location of the temporary stockpile.

In response to the tipping of unsuitable material at the development site, the Contractor shall make
certain that material pre-checking procedures are properly implemented and documented and shall
report any deliveries of contaminated material to Coffey.

The Fill Supplier delivering unsuitable material shall be notified and subsequent deliveries halted, until



the supplier can provide sufficient evidence to show that the material is derived from the source that is
claimed.

We trust that this meet your requirements at this time. If you have any questions, please call the
undersigned on 9911 1000 or 0402 083 114.

TABLE 1: ASSESSMENT OF THE SUITABILITY OF POTENTIAL SOURCE SITE MATERIAL AS FILL

WORK SEQUENCE Action By

e Completion of an Application Form & Questionnaire regarding environmental & Fill Supplier
geotechnical suitability of the fill from a potential source site.

« Obtain Fill Suppliers Application Form, Questionnaire &, where available Stage 1 & | Contractor

2 Environmental Site Assessment Reports, Validation Reports, Site Audit Summary
Reports & Site Audit Statements and geotechnical reports for potential source site.

e Provide available information to the Coffey.

e The contractor should reject the source site without passing information onto the
Coffey if:

—  The material is not virgin excavated natural material (VENM); and

— No Consultant’s report is available stating that the site (or an area of the site
specified by survey) will yield fill that is suitable for use from a contamination
perspective and that the fill classifies as VENM; and

—  The Fill Supplier and/or Contractor do not wish to, or are not able to have such
a report prepared.

e Assess the potential source site and materials in accordance with the flow chart for Coffey
data assessment provided below.

e If a source site cannot be assessed based on available information either reject the
site or carry out further Environmental Site Assessments to enable the source site
to be evaluated.




Figure 1: Data Assessment Flow Chart from contamination perspective to be followed by

design consultant
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Where third parties supply test results, additional tests may be specified and carried out by Coffey to
audit both the supplied test results and compliance of the materials with the specifications.



FILL SUPPLY APPLICATION FORM AND QUESTIONNAIRE

Suppliers Name Name: Phone Number:
Questionnaire completed By: Name: Date:
Signature:

What is the Source Address?
Define Source Area by survey (attach plan)
What type of excavated material will be
available?
What is the total volume (m3) of material
that will be available from the site?
What are the current and past land uses | Residential Industrial/Commercial | Other (specify)
of the site?
What is the land use of sites | Residential Industrial/Commercial | Other (specify)
surrounding the site?
Have any contamination reports been | Yes No Copy Attached?
prepared for the site Yes / No
Is the site history known and | Yes No Copy Attached?
documented? Yes / No
Has any remediation been undertaken | Yes No Copy of Remediation and Validation
on the site Reports Attached?

Yes / No
Has the waste classification of the | Yes No Copy of Waste Classification
material been assessed by a consultant Reports Attached?
including testing of proposed material Yes / No
Is there an environmental consultant | Yes No Name and contact details?
who has been commissioned to validate
the material for off site disposal?
Is there a test plan for the ongoing | Yes No Copy Attached?
validation of the material available from Yes |/ No

the site?




PROCEDURES FOR FILL APPROVAL AND INSPECTION INCLUDING CHECKLIST FOR
INSPECTING IMPORTED FILL MATERIAL AND NOTES ON THE CHECKLIST

The procedures for fill approval and inspection to be carried out for each truck load of fill material
entering the site are as follows:

1.

The Contractor will assign a fill inspector’ to inspect each truck load prior to unloading. The fill
inspector will be inducted on the Fill Validation Procedure by Coffey.

Prior to unloading of any truck, the ‘fill inspector’ shall fill in Columns A to J of the attached checklist
including:

a. Date

b. Time

c. The name of the fill inspector;

d. Truck registration number;

e. Source site of fill;

f. Is the truck from an approved source site?

g. Does truck have appropriate paperwork from source site?
h. Truck Size

The truck will be allowed to unload the fill once Columns A to H of the checklist have been
completed and are to follow the directions of the site supervisor.

If any of the above conditions are not met the truck will be not be allowed to unload and the fill
inspector will immediately inform the Contractor's supervisor. The Contractor's supervisor shall
notify the fill supplier delivering unsuitable material and subsequent deliveries from that supplier
shall be halted until the supplier can provide sufficient evidence to show that the material is derived
from the source that is claimed and that future material to be imported from that source site will
meet specifications.

Once the load is tipped the fill inspector will visually check the load. In the event that the visual and
olfactory inspection of the load in the base of the pit after tipping of the load reveals the presence of
any non conforming material such as man made, potentially contaminated material, or any other
material other than that approved for importation, the fill inspector shall immediately inform the
Contractor’s supervisor and then:

e The Contractor’'s supervisor shall notify the fill supplier delivering unsuitable material and
subsequent deliveries from that supplier shall be halted until the supplier can provide sufficient
evidence to show that the material is derived from the source that is claimed and that future
material to be imported from that source site will meet specifications;

e The Contractor shall stockpile the material in an area away from the main material stockpiles
until it is promptly removed from site. Where material is suspected to be contaminated (such as
asbestos, acid sulphate soils, fuel odours etc) the material shall be stored in an appropriately
lined and bunded area until arrangements are made for its prompt removal. The bunding and
lining shall be such that it prevents contaminants entering soil, rock, surface water and
groundwater. Where necessary the material shall be kept moist or covered to minimise dust



generation. The location of the temporary stockpile shall be documented.

The imported fill inspection checklist along with an explanation sheet to be printed on the reverse of the
checklist are attached.
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NOTES ON CHECKLIST FOR IMPORTED FILL MATERIAL FOR FILL INSPECTORS
REVISION A

STEP 1: fill inspector at top of pit to fill in columns A to H of the checklist for each truck prior to permitting truck to
unload. Notes on these columns are presented in the following table.

STEP 2: once columns A to H have been filled in, and if the entries in columns F and G are all 'yes' then permit
the truck to unload

STEP 3: columns I to L is to be filled in immediately following tipping of each load. Notes are also presented in the
following table.

Column Notes / Instructions
A Date Fill in the date of delivery in this column
B Time Fill in the time of the inspection in this column
C Name of fill Fill in the name of the fill inspector in this column
inspector

D | Truck registration |Fill in the truck registration number in this column

E | Source site of fill |Fill in the address of the source site in this column

F Is truck from an |The fill inspector will be provided with a list of approved source sites. If the source site has
approved source |been approved then write 'yes' in this column. If the source site has not been approved
site? write 'no' in this column, refuse permission to tip and notify the site supervisor

G | Does truck have |All trucks delivering fill material to development site will be required to have paperwork
appropriate from the source site stating that the truck has approval to deliver from that source site.
paperwork from  [The fill inspector is to sight the pass before writing 'yes' in this column. If the truck does

source site? not have a pass write 'no' in this column, refuse permission to tip and notify the site
supervisor.

H | Truck size (m® |Fill in the size of the truck in the column

| Type of material |Fill in the type of material within the truck in this column.

J Material is The fill inspector will be provided with a list of approved source sites and the type of
consistent with that |material that has been approved for importation from each source site. If the type of

approved material is consistent with that approved for the source site then write 'yes' in this column.
If the type of material is not consistent with that approved for the source site then write 'no’
in this column, refuse permission to tip and notify the site supervisor

K | Inspection during ([The fill inspector will carry out a visual and odour inspection of the load during tipping of
truck offload OK |the load for any non-conforming material such as man made, potentially contaminated
material or any other material other than that approved for importation. If no evidence of
non-conforming material is observed then type 'yes' in this column. If evidence of non-
conforming material is observed then write 'no' in this column, immediately segregate the
material as per procedures and notify the site supervisor.

L Comments Write any additional comments in this column.




Appendix E
Auditor Sign Off — areas 1A & 1B Tempe
Landfill

Remedial Action Plan
630 - 726 Princes Highway and Areas 1A & 1B Tempe Lands
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11 May 2006 | o Ref: 31-0024

Marrickville Council
Attn: Anthony Fazio

-2 Fisher Street

Petersham NSW 2049

Aust Scan Pty Lid
c/o Freehills
Attn: Judy Tomas

| . Level 38, MLC Centre

Martin Place
Sydney NSW 2000

Dear Sir/Madam,

Site Audit Repori -
Validation of Remediation for Areas 1A and 1B of Tempe Lands .

| have pleasure in submitting the Site Audit Report for the subject site. Site Audit
Statement GN 35-1, produced in accordance with the NSW Contaminated Land
Management Act 1997, follows this letter.

The Audit was commissioned by Marrickville Council to assess the suitability of the site
for its infended commercial/industrial uses. This Site Audit Report is not cumrently

. required by regulation or legislation and therefore is an Audit for non-statutory

purposes.

This work was conducted for Marrickville Council in accordance with ENVIRON's
General Terms and Conditions. As set out in Section 11 of our Terms, we hereby give
our written consent for this report to be relied upon by Aust Scan Pty Lid as a."Third
Party”. Section 13, “Limitation of Liability"”, is also applicable to Aust Scan Piy Lid.

If you require any further information, please contact the undersigned on 9954 8100.

Yours faithfully,
ENVIRON Australia Pty Ltd

Grcxeme Nylcnd ‘
NSW EPA Accredited Auditor 9808

cc:  Philips Fox — Atin: Virginia Briggs
Tenix Projects - Atir: Peter Tworney

kY

Level 5, 60 Miller Streer, PO Box 560, North Sydney, NSW 2060 « Tel: +61 2 9954 8100 »

ENVIRON Australia Pry Lid (ACN 095 437 442; ABN 49 095 437 442)

Fax: +61 2 9954 8150 « www.environcorp.com
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- -'NSW'Site_A’udiforScheme |
SITE AUDIT STATEMENT = _vromeon

Consarvation {NSW)

A site audit statement summarises the findings of a site audit. For full details of the
site auditor’s findings, evaluations and conclusions, refer to the associated site audit
report. :

| This form was approved under the Contaminated Land Management Act 1997 on

21 February 2005. For more information about completing this form, go to Part 1V. .

PART I: Site audit identification

Site audit statementno. GN 3541

- This site audit is a statutory-audit/non-statutory audit* within the meaning of the

Conltaminated Land Management Act 1297,
Site auditor details (as accredited under the Contaminated Land Management Act 1997)

Name: *~ Graeme Nyland - ~Company: Environ Austfalia Pty Ltd
Address: Level 5, 60 Miller St (PO Box 560)

North Sydney NSW Postcode: 2060
Phone: 02 9954 8100 . Fax 0299548150
Site details |

Address: Areas 1A and 1B of former Tempe Landfill, Beiiévu_e Road, Tempe, NSW

"Postcode: 2044

Property description (attach a list if several properties are included in the site audit)
e LotAand Lot C OP 385209 |

s LotF DP 385210

> Lot40 DP 746918

- Asurvey plan of proposed subdivision s attached at the end of Section 1 of this Statement.-

Area 1A is shown as Lot 201 and Area 1B as Lot 200.

s

Local Government Area: Marrickville

Area of site (e.g. hectares): 5.48 ha

Current zoning: arterial roads and arterial road widening
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To the best of my knowledge, the site isfis-not* the subjectof a declaration, order, agreement
orhotice under the Contaminated Land Management Act 1397 or the Enwronmentaﬂy
_ Hazardous Chemicais Act 1985.

' DeclarationIOrderIAgreemenﬂNotice* no{s): Areas 1A and 1B are part of the Tempe
Lands site that is the subject of a Voluntary Remediation Agreement (Agreement No.26050)
dated 19 March 2003. The VRA relates to offsite migration of contaminants in leachate and
not to site suitability for any particular use, which is the subject of this audit.

Site audit commissioned by

Name: Anthony Fazio Company: Marrickvﬂié Council
Address: PO Box 14, Petersham, NSW

Postcode: 2049 _

Phone: 9335 2222 ' Fax: 9335 2029

Name'and phone number of contact person (|f dlfferent from above)

+ Peter Twomey of Tenix Prajects (Phone: 8835 2222)

Purpose of site audlt

M A. To determine land use su:tablhty (nlease specify intended use[s]}

- Commercial / Industrial o

lz;fonnation sources for site audit

Consultancy(ies) which conducted the site investigation(s) and/or remediation

o Coffey Geosciences Pty Ltd (Coffey)

s Tenix Projects (Temx)
Title(s) of report(s} reviewed:

° ‘Remediatioh and Development of Tempe Lands; Reference 16408A001 Remedial
Action Plan (RAPY, 4 September 2003 by Coffey.

‘e ‘Remediation and Development of Tempe Lands, Reference 164CSAQ01 Rehort on Filf
Quality/Soil Gas Investigatlon Areas 1A and 1B’, F:nai Draft dated 21 November 2003 by
Coffey.

I
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‘Remediation and Development of Tempe Lands, Reference 164CSAQ01 Report on Fill
Quality/Soil Gas Investigation, Areas 1A and 18', Final 29 June 2004 by Coffey.

,'Remedrat:on and Development of Tempe Lands, Reference 164CSA001 Landfill Gas

Momtonng Plan, Ternpe, NSW', 13 January 2005 by Coffey.

“Remediation and Deveiopment of Tempe Lands, Landfill Gas Investfgatlon 10 October

2005 by Coffey.

‘Tempe Lands Remediation — Cap Vatidation Report Areas 1A and 1B’ draft’ dated 13
January 2006 by Coffey.

‘Tempe Lands, Site Enwronmental Manegement Plan’, 16 February 2006 by Teeix‘

‘Tempe Lands, Site Environmental Management Plan for Areas 1A and 1B’ 19 April 2006
by Tenix.

‘Tempe Lands Remediation ~ Cap Vat[datlon Repont, Areas 1A and 1B’ dated 10 May
2006 by Coﬁey .

Other information reviewed (including previous site audit reports and statements relating to
the site) ’

' Fecsnmlle Re: 'Tempe Lands Remedlatlon Pro;ec:t’ dated 3 April 2006 by Mamlend Civil

Engineering (MCE).
Letter Re: 'Tempe Lands Remediation and Development Project, Site Audit Statement for N

- Areas 1A and 1B - VENM Importation’, dated 12 April 2006 by Tenix.

. Summary Site Audit Report Remedial Action Plan Tempe Lands, Tempe and Site Audit
- Statement (audit number GN 35, dated November 2001)

Summary Site Audit Report -~ Tempe Lands Remediation Project, Appropnateness of

Detailed Design, and Site Audit Statement (audit number GN 358, dated August 2004) -
Summary Site Audit Report - Validation of Remedletmn Associated with VRA. and Site

Audit Statement (audit number GN 35C, dated September 2005)

Site audit report
Titie: . Site Audit Report - Validation of Remediation for Areas 1Aand 1 B of Tempe
Lands

Report no: Audit GN 35-1, ENVIRON Ref: 31-0024 -

Date: May 2006

. : . . a . . . .o , .
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PART II: Auditor's findings

Please complete either Section A or Section B, not both. (Strike out the irrelevant section.)

Use Section A where site mvestlgation and/for remediation has been completed and a
. conclugion can be drawn on the su&tabllity of land use(s).

- Usé Section B where the audit is to determine the nature and extent of contamination andfor
the appropriateness of an investigation or remedial action or management plan and/or
whether the site can be made suitable for a specified land use or uses subiject to the
successful mplementat:on of a remedial action or management plan.

| Section A

Iﬂ I certify that, in my opinion, the siteis SUITABLE for the fo!lowmg use(s) (tick alf
appropriate uses and strike ouf those not appt:cabfe) '

¥ Commercialindustrial

E-Other{plsase-sp SPOBHY—rrrrrsrrrsrere e s T

sub]ect to compliance wuth the following envwonmental management plan
- (insert title, date and author of plan) in fight of contamination remaining on the
" site:

~ ‘Tempe Lands, Slte Enwronmental Management Plan For Areas 1A and 1B"; dated
18 April 2006 by Tenix Projects.

Document Number 509TR0O04 Revcsacn 04, mcluded as Appendix E to the Site Audit o
Report

[ Overall comments

s The site is part of a former landfill. Landfil gas produced within the landfill and the
leachate/groundwater beneath the site contains contarninants.

° Groundwater should: not be abstracted for use.

_e  The existence of the Site Audit Statement, Site Audit Report and. Environmentat
Management Plan should be noted on the S.149 certificate for the site.
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Section B

Purpose of the plan’ which is the subject of the audit ..................o..... e fle

I certify that, in my opinion:_

O3 the nature and extent of the contamination HAS/HAS NOT* be a’ppropriaté!y J
" determined S

AND/OR

O the mvesttgatlom’remedlal action planlmanagement plan lSlIS NOT* approprlate
for the purpose stated above

AND/OR 7
O the site CAN BE MADE SUITABLE for the foilom uses (tick all apprapriate uses
and strike out those not applicable): 7
O Residential, including St._:bstantia! vegetable garden and poultry
U  Residential, including substantial vegetable garden, excluding poultry

[l Residential with accessible soil, incldding garden (minimai-home-grown '
produce contributing less than 10 fruit and vegetable intake), excluding

poultry

Day care centre, preschool pAmary schoo{

Residential with minimal ogportunity for soil access, including units
Secondary school _

Park, recreational open space, playing fieid

Commercialfindustrial

S W I M B

Oher (DI8SE SPECHY) «...veeeeeerreeeeeeeeaeiercaeetrerete ccneseanseans rerseraennann

i the site is remedial edlmanag'ed* in accordance with the following remedial
. action plan/managgment plan* (insert title, date and author of plan)

..................................................................................................................
..................................................................................................................
T e T L T e R LR R L R AR L L L Lt il

subjgct to compliance with the following condition(s):

' Eor simplicit;, this statement uses the term ‘plan’ to refer to both plans and reports.

* Strike.out as appropriate
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PART IlI: Auditor's declaration

| am accredited as a site auditor by the NSW Environment Protection Authotity under the '

:Jt”ﬁ\\‘

_Contammated Land Management Act 1997 (Acéreditation No. 9808)
| certify that
e thave eompleted the site audit free of any. conflicts of interest as definéd in the
Contaminated Land ManagementAct 1997, and - '
. -wrth due regard to relevant laws and guidelines, | have exammed and am famlllar w1th
the reports and information referred to in Part | of this site audlt and
« onthe basis of inquiries | have made of those individuals immediately responsible for
making those reports and obtaining the information referred to in this statement
those reports and that information are, to the best of my knowledge, true accurate
" and complete, and
. thls statement is, to the best of my- knowledge, true, accurate and complete

} am aware that there are penaltles under the Contaminated Land Management Act 1997 for
witfully making false or misleading statements.

Signed ........,

%Mnaw ..._t.t..\.s\..-z,e.czsc
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PART IV: Explanatory notes

To be complete a site audit statement form must be issued wn‘h alf four pan‘s

" How to complete this form

Part | identifies the auditor, the snte the purpose of the audlt and the information used by the
auditor i in maklng the site audit findings.

Partll contalns the auditor's opinion of the suitability of the site for specified uses or of the |
appropriateness of an.investigation, or remedial action or management ptan which may enable a
particular use. It sets out succinct and definitive information to-assist decision-making about the
use(s) of the site or a'plan or proposal to manage or remediate the site.

The auditor is to complete elther Section A or Section B of Part I, not both.

In Section A the auditor may conclude that the land is suitable for a specified use(s) OR not
suitable for any beneficial use due to the risk of harm from contamination.

By certifying that the site is suitable, an auditor declares that, at the time of completion of the site
audit, no further remediation or investigation of the site was needed to render the site fit for the
specified use(s). Any condition imposed should be limited to implementation of an environmental
management plan to help ensure the site remains safe for the specified use(s). The plan shouid be
legally enforceable: for example a requirement of a notice under the Contaminated Land
Management Act 1997 (CLM Act) or a development consent condition issued by a planning
authority. There should also be appropriate public notification of the plan, e.g.ona cerhﬁcate
issued under s.148 of the Environmental Planning and Assessment Act 1979,

Auditors may also include comments which are key observations in light of the audit which are nat

directly related to the suitability of the site for the use(s). These observations may cover aspects

relating to the broader.environmental context to'aid decision-making in relation to the site.-

In Section B the auditor draws conclusions on the nature and extent of contamination, and/or
suitability of plans relating to the investigation, remediation or management of the land, and/or
whether land can be made suitable for a particular jand use or uses upon mp[ementation of a
remedial action or management plan.

‘By certifying that a site can be made suitable for a use or uses if remediated or managed in

accordance with a specified plan, the auditor declares that, at the time the audit was completed,
there was sufficient information safisfying guidelines made or approved under the CLM Act to
determine that implementation of the plan was feasible and would enable the specified use(s) of
the site in the future. '

For a site that can be made suitable, any condltions specified by the auditor in Section B shouid

- be limited o minor modifications or additions to the specified plan. However, if the auditor

considers that further audits of the site (e.g. to validate remediation) are required, the auditor must
note this as a condition in the site audit statement.

Auditors may also include comments which are observations in light of the audit which provide a

In Part Ill the auditor centifies his/her standing as an accredited audltor under the CLM Act and
makes other relevant declarations,

Where to send completed forms
in addition to furnishing.a copy of the audit statement to the persbn(s) who commissioned the site

more complete understandmg of the environmental context to aid desision-making inrelationtothe . -
- site. . . :

audit;rstatutor_y* site-audit-stalements-must-be-sent-to:

. Department of Environment and Conservation (NSW)

Contaminated Sites Section
PO Box AZQQ, SYDNEY SOUTH NSW 1232
Fax: (02) 9995 5930

- AND

the local council for the land which is the subject of the audit.

DEC 2005/07
February 2005
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1 INTRODUCTION

- Asite con?cmmchon audit has been conducted relating ’ro Areas 1A and !B wﬁhm

the land known as the Tempe Lands (the former Tempe Tip iandfill], af Tempe NSW -

o [Attachment 1, Appendix A}. The Tempe Lands are cumrently undeér the control of

Marrickville Council, with remedial works being managed for Council by Tenix

' Pro}ec’rs Pty Lid {Tenix}.

The site audit was undertaken tofulfil a requirement of a contract of sale and is no’r a

requirement of a condition of consent.

. The audit was conducted to provide an independent review df wh:e’rher Areas 1A

and 1B {the site) are suitable for any specified use or range of uses by-an EPA -
Accredited Auditor i.e. an Audit under Section 47 {1) (b) (iia} of the NSW -
Contaminated Land Management Act 1997 [the CLM Act). -

Detdails of the audit are:

Requesfed by: ' Anthony Fazio, Marrickville Council

Request/Commencement Date: 21 August 2001
Auditor: Graeme Nylund
Accreditafion No.: , 9808

To date, the Auditor has prepared three audit reports and one Interim Advice. Leh‘er

_in relahon fo the Tempe Lands as follows:

= Summcry Site Audit Report Remediol Action Plan Témpe Lands, Tempe and Sne

Audit Statement [audit number GN 35, dctfed November 2001}

= Letter Re: Remedial Action Plan, Remediation and Development of Tempe
~ Lands, dated 7 October 2003 (interim Advice Letter).

a Summary Site Audit Report - Tempe Lands Remediation Project,
Approptiateness of Detailed Design, and Site Audit S’ro’remem‘ (audit number
"GN 35B, dated August 2004}

B Summary Site Audit Report - Validation of- Remedmhon Assoc::c:ted with VRA.
and Site Audit Statement {audit number GN 35C, dated September 2005)

These previous reporis and lefters were undertaken fo address conditions of a
Voluntary Remediation Agreement (VRA] and relate to offsite migration of
contaminants in landfill leachate. The many documents reviewed during the
preparation of the reports are referenced in the individual Site Audit Reports [SAR). It
is anficipated that the off-site migration of leachate will be subject to seporc’re
regulation for maintenance of remediation under the CLM Act

This SAR (GN 35-1) has been prepared to assess the surrclbl!n‘y of the site for fufure
commercial/industrial uses. The Audit is limited fo @ review of the capping and
containment of fill material over Areas 1A and 1B and the management of landfill

-gases. These works were undertaken to prepare the site for future uses. This SAR has
not been prepared to.address the VRA.
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Reporis reviewed that are relevant to the suitability of Areas 1A and 18 include:

" ‘Remediation and Development of Tempe Lands, Reference 164CSAQQ]

- Remedial Action Plan {RAP)’, 4 September 2003 by Coffey GeOSCIences Pty Ltd
(Coffay). .

= 'Remediation and Development of Tempe Lands, Reference 164CSAQD1
~ Report on Fill Quality/Soil Gas !nvesﬂgcmon Areas 1A and 1B', Final Draft do’red
21 November 2003 by Coffey. :

a ‘Remediation and Development of Tempe Lands, Reference 164CSAQ01
Report on Fill Quality/Soll Gas Invesﬂgchon Areas 1A and 1B, Final 29 June
2004 by Coffey.

u ‘Remediation and Developmem‘ of Tempe Lands, Reference 164CSAQOI1
- Landfill Gas Monitoring Plan, Tempe, NSW', 13 January 2005 by Coffey

B ‘Remediation and Developmenf of Tempe Lands, Landfilt Gas Investigation’, 10
October 2005 by Coffey.

" ‘Tempe Lands Remediation — Cap Vdlidation Repor’r, Areas 1A and 1B’, draft
- dated13 January 2006 by Coffey.

o ‘Tempe Lands, Site Environmental Mcnagement Plan’, 14 Februory 2006 by
Tenix. :

B 'Tempe Lands, Sife Enwronmenioi Mcncgemen’r Plan for Areas lA ond 1B’;
19 Apnl 2006 by Tenix (the EMP). ' :

- Tempe Lcnds Remediation - Cap Validuﬂon Repori Areas 1A and 1B°, fmol
dated 10 Mcy 2006 by Coffey.

The Audit has also included the following: |
» A review'of correspondence prepored for the Auditor:

= - Facsimile Re: ‘Tempe Lands Remediation Pro;ec’r‘ dated 3 April 2006 by
Mainland Civil Engineering [MCE]).

" Lefter Re: ‘Tempe Lands Remediation and Development’ Pi’OjeCT Slie
Audit Stcn‘emen’r for Areas 1A and 1B — VENM !mpor’ro’non -dafed 12 Apnl
2006 by Tenix.

= Asilte wsgt by the Auditor, 4 May 2006.

g Discussions with Marrickville Council, Coffey and Tenix.

¢/M\\

o i

"The RAP was prepared for the whole. of the former. Tempe-Tip-and- prowded a

- number of remedial options however no. preferred opftions were provided. The RAP
did not address landfill gas and an addendum was to be prepared. The RAP was not
reviewed by the Auditor with regard to the proposed commercial/industrial uses of -
the site prior to implementation,

~The Fill Quality/Soil Gas investigation was. Unden‘cken specifically for Areas 1A and
1B and included 75 boreholes for scil sample collection and for soil gas screening. An
cddmonol eight soil gas monitoring wells were installed ’rha’r were sampled twice.
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Coffey recommended that measures be implemented o minimise the po’ren’nc:l

impact of gases and that hotspots in the soil be managed by capping or
remedm’ﬂon

: The I.qndﬁll Gas Monitoring Plan was not reviewed by the Auditor prior to
“implementation. It was prepared to satisfy the requirements of the EPA Section 80 (1)

— Approval of the Surender of License No. 6665 dated 9 December 2004. The
licensed ared is located to the south of Areas 1A and 1B. It is understood that the
remainder of Tempe Tip including Area 1 have previously surrendered their licenses.

" While the license only applies to a small section of the Tempe Lcnds the Plcn

outlines an approach for the whole Tempe Lands site,

The Landfill Gas Invesﬂgaﬁon was undertaken over the former Tempe Lands _
including Areas 1A and 1B. Seven gas monitoring wells were installed over Areas TA
and 1B. Conclusions regarding Areas 1A cmd 1B were not provided.

 The Cap Vaiidation Report includes validation of the materiais used to cap the site

and provides recommendations for content of the EMP.

The EMP brovides a site specific pian of management for the maintenance of the
cap and management of landfill gas. The EMP is attached to this SAR as Appendix E.
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2 SITE DETAILS
2.1 Locgtion

The former Tempe Lands are located at Bellevue Street, Tempe NSW 2044
(Attachment 1, Appendix A). The site, known as Areas 1A and 18, is located in the
northerm corner of the former Tempe Lands {Attachment 2, Appendix A). The site
location is shown in Attachment 3, Appendix A. Area TA is shown as proposed Lot
201 ond Area 1B as proposed Lot 200.

. The site de’rcxf!s are as follows:
Street address: Entry o the site is via Bellevue Street, Tempe

Identifier; . Currently’ Areas 1A and 1B include Lot Aand tot C DP :
: 385209, Lot F DP 385210 and Lot 40 DP 746918,

Local Government:  Marrickville Council
Owner: - Marrickville Council
‘Site Area: 548 ha (Area TAs 435 ha and Area 18 1,13 ha)
2.2 Adjacent Uses | -
The site is bounded by:

a Commercial premises to the north {Saivation Army warehouse), north-west (KAS
- and Millers Self Storage) and west {Atece Automatic)

= Low density.residential properties to the west

= A coniainer storage area _fp the south and east on the Tempe Lands

a  Bellevue Street fo the north. ‘ ‘
The boundaries of the site to the south, within the Tempe.Lands, are not well defined.

Tempe Lands extend io Alexandra Canal to the south-east dnd to the Tempe
Recreational Reserve to the south-west. The remainder of the Tempe Lands is
bounded by streets and adjacent properties. The Tempe Lands are located

amongst single density residential, recreational open space, airport, and light
industrial and commercial uses.

2.3 Zoning

Itis understood that the site is currently zoned as *arterial foc:ds and arterial road
widening’. Rezoning of the site is envisaged in future, which is proposed to include

i

e

1

it

"

_4{b) - light industrial with Bulky Goods for Area 1A, and.4(b) - ight industrial for Ared—. ...

"~ 1B, spec:f' ed in amendment number 24 from Marrickville Council's Draft Local
Environmental Plan (LEP) 2001, It is understood that development approvdl would be
required to fccm’ra\‘e a chcnge in the rezoning.
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. 2.4 Site Condition _

Coffey (2004) indicated that the site- was being used as a con'mner storage area |
with no surface staining observed. The site is currently vacant with no fcxcumes

At the time of the Auditor's site inspection on 4 May 2006, the site was noted fo be
surfaced with sandstone capping that extended to near the pegged site boundary.
The toe of the batter was near the boundary. There wds almost no vegetation on the.
top of the capping. and some weed and shiub revegetation on some batters. The
surface was graded towards drainage lines. Some surface crock:ng was noted near
the northern side,

There was a small pile of soll, rubble and green waste that hcd beennsfripped from‘
the site priorto coppmg Council advised that this material was to be removed from ‘
the site.

2.5 Proposed Development -

" Itis understood that the site is fo be divested by Council pri'or. to the submission of

any development applications. While the proposed development of.the new owners
is therefore not known, any excavation works for developmenf would reqmre
development approval.

It is understood that future development works may remove por’r of the cap ‘ro
achieve appropriate levels. -

Coffey nofe that the Site Audl’f Statement and the Environmental Mancgemenf Plan
would be noted on the Section 149 Certfificate which would be the frigger for _
Council Planners reviewing development applications. o

ThProjachi\Manicivle CounciMarickvile Tempe# 24\ Arecs tA 1B\SAR_1A1B_24.coc. . ENVIRON
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-3 SITEHISTORY
The site hisfory of Areas 1A and 1B as provided by Coffey is summarised in Table 3.1

" Table 3.1 ~Site Hisfory

Yedr - History of Areas 1A cmd 1B

1920 -'1930 The site was used as a shale quarry by Spear’s Brick, Pipe and Tile
» Works. This pit was used as a brick and rubble disposal pit.
1930-1940 . The pit was substantially filed by 1942

The remainder of the Tempe Tip site was operated from 1942 by the
NSW State Government and Councri receiving putrescible and
public waste.

1940~ 1940 The sife was used as a car sales yard with an off' ce and shed were
| located on-site in the 1950s.

. 1960 -1990 Used infensely as a landfill with operation phased out by early
. i780s.

The site waos ’remporcnly Ieased fo Wcmless Scrcp Metalin 1986 and
1987, .

The dumping of waste on the remainder of the Tempe Tip site was .
ceased in stages between 1969 and 1974, By 1975 only solid waste
disposal of road works matericl.

1990 - 2004 Council dlsposed of the 'nighily lane clearing collec’ﬂons untit the’
mid 1990s. .

| From 1999-2004 the land was leased 1o Tyne Container Terminal for
the storage of empty containers. Prior to occupation the land was
filled with sandstone fo approximate depths of 0.3-0.5 m.

2004 - The site has been left vacant since 2004. Prior to remedial WOTKS
‘Coffey indicate that the site was largely un-vegetated and
covered in parts with concrete, broken asphalt, brick and
sandstone, mixed with sand and clay solils. Site remedtcn‘lon
commenced in 2004, .

Coffey (13 Jc:nuory 2005) indicated that for the Tempe Tip ‘given that mosi material
was deposited over 30 years ago, the gas generation is expected to be in Phase 4
(stable % of methane, carbon dioxide and nifrogen and the gradudl reduction in
methane) and ikely fo reduce from cumrent levels'.

- In the Auditor's opinion, the general uses of the sﬁe are well known. Due to the
. nature of the use, ’rhere will be uncerfainties regarding the actual materials
dssposed
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4 CONTAMINANTS OF CONCERN -

Coffey did not provide an indication of the contaminants of concern in the

_investigation reports reviewed for Areas 1A cnd 1B. Following-a review of previous

results and the site history, the contaminants of concern are summarised in Tk_:tble 41,

Table 4.1 - Contaminanis of Concem

Area _ . Potential Contaminant

Landfiling over the enfire site | Heavy metdls, PAHS, hydrocarbons, asbestos [soil}, nufrienis

such as ammonia {leachate}, dissolved solids {leachate),
cations and anions {leachate) unknown VOCs {BTEX) and
SVOCs,

Generation of landfil gas pofenﬁoliy containing methane
and trace toxic components. :

Various activities including Petroleum hydrocarbons and metals.
car sales, scrap metal ' ' '
storage and container
terminal storage.

Capping of the site with’ Unknown, could include metals, PAHs and hydrocarbons.
imported fill. -

... The risks to human health from the pofential exposure to. groundwo?er are. d:scussed
_inthe EMP (see Section 12 of this SAR).

Investigations specific to Areas 1A and 1B (Coffey, 2004) included submission of soil
samples for metals, petroleum hydrocarbons including BTEX, and PAHs: only. Coffey
(2003 and 2005) screened the landfill gas for methane to address the risk of
explosxon Other gases screened were limited to carbon monoxide, hydrogen
sulphide and oxygen. Coffey consider that the characterisation of frace gcsses is
not crucial for assessing the suitability of the site, as no significant PID readings or
landfill gases were detected in Stage 2 {Upper, see Section 5) landfill material. _

The Auditor notes that as frace contaminants have not been assessed that these
would need o be considered during the design of any gas management measures
for the protection of human health. The risks to human health from the potential
exposure to landfill gas are discussed in the EMP {Section 12).

Coffey (2005) indicate that there is ‘currently no information regarding the
contamination status of groundwater beneath Areas 1A and 1B'. However previous
assessments of groundwater at the former Tempe Lands site under the VRA
determined that the leachate was impacted particularly by metals. and ammonia.

Material |mpon‘ed to the site was specified as being virgin excavated natural
material {VENM). Reports provided regarding the imported material were reviewed.
to determine more source specific confaminants of concemn.

The individual substances included in each suite of analytes are listed in Abpendix D.
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$  STRATIGRAPHY AND HYDROGEOLOGY

' 51 Sub-Surface Conditions

Invesfigations defined two stages of landfi Ilmg at the Tempe Tip overlying na'rura[

_materials.
Table 5.1 ~ Sub-surface Conditlons
Depth Types’ Areas TAand 1B
0-0.1 Compqcfed surface (hardstand) Gravel/gravely sand fill
, -constructed in trafficable areas. -
0.1-1.0 Stage 2 landfil: council generated- Cldyey sand, gravely clay, bricks,
waoste and filt placed as part of concrete, metal and wood fragments.
earthworks to form and maintaina | .
working platform {council fipping). _
1.0-5.0 Stage 1 landfill: placed when landfill | Glass, metal, plastic and organic
fully operational (pre 1974) (general matter, domestic waste, paper, fabric,
tipping). concrete efc.
50->6m | Natural Alluvial clays and sands in unguaried
' - -areqs
_SiHy clay and sandy clay
Weathered shale
Weathered sandstone

5.2 Hydrogeology

Groundwater af the site consm’rs of leachate previously generclted by rinfall
infiltration and waste decomposition. Coffey note that it is likely to be complex with
“localised perching of groundwater on less permeable zones within the fill materials.

Groundwater was not encountered by Coffey {2004} within é metres of the fip
surface. Previous investigations in this area sugges‘f that groundwater is located more

than 9 metres below the surface.

-Leachate is expected to migrate towards Alexandra Canal where it is currenﬂy
collected and freated in accordance with the VRA.
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6 EVALUATION OF QUALITY ASSURANCE AND QUALITY CONTROL

The Auditor has assessed the quality of the landfill- gas and soit sampling procedures
by review of the mformchon presented in the referenced repor’fs as summarised in

Table .1,
Table 6.1 - Evaluation of Solt and Soll Gas Sampling Quallty Assuwrance:
Investigation Sampling Pattern, Locations, Well construction, Coliection Method,
- Densilty and Depth Cdlibration and PQis

Coﬁey (2003) Fii} 13 boreholes were-excavated Boreholes were dﬁlled with a solid

Quadlity over Areas 1A and 1B. Samples flight auger with samples collected
were colected from 0.5-0.95 m using a.Standard Penetration Test
and then at approximately 3m. | (SPT) sampler.

' Coftey (2004) 75 boreholes were located ina | Boreholes 10.0.5 m were excavated
Area TA and 1B | grid at 30 minfervais. These were | with a solid flight auger. Solls were
Soll and Gas extended to 0.5 minto Stage 2 | collected direcily from the auger. As
The Auditor material {Council fipping). These | these samples were collected from
notes that the . | boreholes were screened for the surface the loss of volatiles that

- sc:rhpfing landfill gas on one occasion. may have occurred is not considered
focations and One soil sample collected from | 10 Pe significant.
methods are each borehole af 0.1m was A landfill gas meter was used to
adequate fo submitted for analysis. An screen the shallow 0.5 m open -
provide: additional seven samples were excavations (in report says 'during

- an indication
of the presence
of elevated
levels of gas.

- an indication
of the
associations of
gas with various
fill types and
depths.

- an overview of
the comtaminant
status of the
upper 0.5m of fill
with regard to its
suftability for

capping.

collected from 0.4-0.5 m.

Eight of these boreholes were
extended to é m fo be
converted to gas monitoring
wells, These ore located at 50-
100 m intervals. The wells were
screened between3 and 6 min
Stage 1 material (general
fipping) and some also
extended info Stage 2 material
{council tipping).

Two sampling rounds were

underfaken a week apart,

-pump-gas from-the well-with-gas

drilling'} for methane, carbon
monoxide, hydrogen sulphide and
oxygen concentrations.

The 6 mwells consisted of hand .
slotted 200 mm PVC screen and then
klank PVC casing to the surface. The
borehcle was backfilled with sand to
above the screen and sedled with
bentonite and concrete, A ball valve
was used to prevent ingress. Well logs
were provided.

The gas pressure was measured.

The meter was zeroed to ambient air.
Coffey did not indicate whether
other forms of calibrafion were’
undertaken,

A landfill gas metre was used to

measured. Samples were collected
at 10 second, 1 minute, 2 minute and
5 minute intervals. Itis not clear
whether the wells were purged pnor
to sampling.

- ; 4 V. . . ’
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Investigation

Sampling Paitern, Locations,
Density and Depth

Well construction, Collection Method,
Calibration cind PQLs .

Coffey {2005)
Area 1A and 1B
Landfili Gas -
installed to meet
a condition of
the license of
surrender
regarding off-site |
migration.

The Auditor
notes the resulfs
increase the.
avdilable data
set on the
presence of
fandfill gas.

The resulfs
indicate that
gas generation
is associated
with Stage T
landfil.

Seven soil-gas monitoring wells
were installed at 30 mintervals
within the wesfern and northem
boundaries on-site in April 2005.

Sampling was underfaken. once
for most wells and biweekly
between May and August 2005
for one well.

Three wells were installed in il
associated with recent
earthworks and natural material’

{ Four wells were screened in both

Stage 2 {coundi filing) and
Stage 1 landfill (general fiting)
material.

The wells were excavated with a solid
flight auger.

The wells were constructed of
machine slotted 50 mm PVC screen
and then blank PYC casing fo the
surface. The borehole was backfilled
with sand o above the screen.and
sealed with benfonite and concrete.
An expanding rubber seal cap-with
an inbuilt quick connect valve fitting
was attached. ;

Top of screen was between 0.5 to
2m and the base between 2.5 and
4.5 m. The wells were installed 1m
below the water table or to a
minimum of 4 m. Well logs were
provided. The wells were installed to

1 1m below the watertable ‘such that

during seasonal water level
fluctuations, the vadose zone that will
contain any gas is direcily above the
water table and is adequately
screened', '

A GA2000 Landfill Gas Analyser was
fitted 1o the valve and was used fo-
screen the soil gas. The Anaiyser
measured methane, carbon
monoxide, hydrogen sulphide and

I carbon dioxide and an estimation of

%LEL. No frace gases were analysed.

The wells were purged fo remove a
minimum of one volume of air and
measured untit readings stabilised
and then sampled at 10, 20.and 30
seconds and then every minute for
five minutes.

Cailibrated prior to delivery to Coffey
and also with fresh air daily.
Cadlibration certificates provided. The
analysers were purged between
roundis. ‘

o,
AT

A

“Detdils on leak detection or flowrate

were not provided. |

Gas pressure was not measured, . -
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Well consfruction, Collection Meihod;

Investigaion Sampling Pattern; Locafions,
- Density and Depth Calibration and PQlLs
Coffey (2005) - | Accessible sformwater drains | The openings (< 4 cm} to the drains
Arec 1A and 18: | and ufility pits ‘in the vicinity of were not sealed.
i?;izgs and. _SOUTh Street, Bellevue Streef’, ‘A Tm 16 2m fube was attached foa’

‘ The sampling locafions of these | VRAE multi-gas monitor. Readings
drains and services are - | were taken at 10, 20 and 30 seconds
described in the fext but are not | and then every minute for five
provided on g plan. minutes.

' Methane, carbon monoxide,
hydrogen sulphide and carbon .
dioxide and % LEL were reporfed. No
trace gases were analysed, '
Cadlibrated prior to delivery to Coffey

. and also with fresh cir daily.

S Cadlibration cerfificales provided. The
analysers were purged between
rounds.

Coffey (2005) ~ Accessible stormwater drains The openings {< 4cm) to the drcuns
Area 1A and 1B: | and utility pits 'In the vicinity of were not sealed. ,
Services and South Street, Bellevue Street’. A 1 16 2m tube was attached o a

drains. -

Fasi VN

VRAE mutti-gas monitor. Readings
were taken at 10, 20 and 30 seconds
and then every minute for five
minutes. ‘

Methane, carbon monoxide,
hydrogen sulphide and carbon )
dioxide and % LEL were reported. No
trace gases were andlysed.

| Calibrated prior to délivery 1o Coffey

and atso with fresh air daily.
Cadlibration cerfificates provided. The
analysers were purged beiween
roundls.
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Area 1A and 1B

Douglas (letter .
report 8 April

| 2005, included in
Coffey 2004)

Coffey (9 August
| 2005)

Coffey {31
October 2005)

Tmporfed fill
material for

capping

independent validation sampies
on 9 August 2005. One sample
was collected by Douglas (16
March 2005) and another 3
samples were collected by
Coffey {31 October 2005) from
the 40660 m? of material in close
proximity following completion of
the cap.

The density of tesfing is
corsidered to be adequate
where adequate
documentation confirming
VENM is provided.

Coffey note that excavations
undertaken in the southern and
north-western sections of the site
indicated that contaminated
shale'had been placed in these
focations. 40 excavations were
undertaken in these areas and

' screened with a PID.

24 validation samples were
collected from the excavation
following removal of the
impacted material. This is
approximately one sample every
20m2,

Douglas: A number of pages of
the laboratory cerlificates
appear to be missing 1-5, 11 and
the cover sheet indicates there
are 8 pages however the
remainder indicate.that there
are 13. The samples do not
appear to have been submitted
for TPH, BTEX, Phenols, OCP and
PCBs as stated in the Douglas
report.

| Douglas do not provide details on

Investigation Sampllng Pattern, Locations, Well construction, Collection Method, '
Density and Depth Catibration and PQLs
Coffey [2004) - : Coffey collected only 1wo' Coffey only indicate that the

methods were based on procedures
outlined in the Coffey Environmentag
Field Manual. :

how the sample was collected.

The Auditor has assesséd the overall qﬁali’ry of the soil data by review of the

informa’rionApresenfed»rin»’fhe-xreferenced*reporfs:“supmem‘enf‘ed?by"ﬁ'e-_‘!d

-
s

s

.
5

observaticns. The Auditor's assessment of soil follows in Table 6.2,
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Table 6.2 - Evaluaiion of QA/GQC undertaken for Soil Sampling

| Decontamination Procedures Coffey indicate that 'sampiing equipment was
' decontaminated between samples and that clean
disposable gloves were used'.

Procedures were not discussed by Douglas (2005) or Coﬂey

{20084).
Sample handling cmd All samples were placed into prepared and preserved
containers sampling bothes provided by the laboratory and chilled -

-during storage and subseqguent transport to the labs.,

Coffey (2006) Coffey only indicdte that the methods were
based cn procedures outlined in Coffey Environmental Fieid
Manual.

Douglas (2005) did not report the field QA/QC procedures .
employed.

Chain of Custody Completed chain of custody forms were prowded in the
: reporis with the exception of the Douglas [2005) report.

Detailed description of field Coffey (2003 and 2004) Field screening for volatiles in soil
screening protocols including | was not undertaken using a PID.

‘ccslibroﬁon ‘ Coffey (2006) Excavated materials and samples were
. screened with a PID.
| Sampling Logs _ Coffey {2003) Borehole logs and test pit logs were provided-

-for most excavations however those numbered greater
than 21 were not included. A description of 'filt' or ‘landfill’
and depth were provided in the results table:

Coffey (2004) Soil logs are only provided for the six wells
installed o ém. These provide an Indicaiion of fill types
which are likely 1o be fairly consistent.

A separate sample register for other samples was. noi
prowded

Coffey (2004) and Douglas (2005) scmple logs were nor
provided.

' Feld qudlity control samples | Colffey (2003)

One infra-laboratory field duplicate was analysed. No other
field QA/QC was undertaken, Coffey note that based on

previous results that volatiles were not contaminants of
concermn and that the lack of a tip spike is not likely ’ro
affect the data usability in a significant way,

Coffey (2004) _
Feld qudlity control samples including intra-laboratory
duplicates, infer-laboratory duplicates, frip spike (only one
for three days of sampling) and frip blank [only one for three
-days-of sampling) were-undertaken:;

. o,

It is likely, given the sample handiing, that the results for the
trip blank and trip spike were representative of all trips.

No rinsate blanks were collected however decontamination
was undertaken.

Douglas (2005) Not discussed by Douglos and.no evidence
in the lab certificates.

Coffey (2006) Two m’rro-loborctory sompies and one inter-
laboratory duplicate were callected.
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Field quality control resuls

Coffey (2003): The RPDs were elevated for metals at.greater
than 50%. Coffey note that the heterogeneity of the
material sampled should be {aken info account when

| interprating the data,

Coffey (2004): RPDs for the: m’rer Joboro’fory soil duplicate
samples for the two batches were greater than 50% for PAHs
(maximum of 116% flucranthene). Three duplicate pairs

“reported RPDs of between 51% {zinc) and 164% (lead) with

one reporting an RPD of 122% for TPH C15-C28.

The results for the duplicate samples were not provided so
the RPDs cannot be verified.

Coffey conclude that the elevated RPDs are a ‘reflection of
the heterogeneity of the material sampled’ and should be
taken into account during review of the data.

The Auditor notes that these discrepancies do not affect the
conclusions with regard o capping suitability.

Coffey discuss copper as being detected in a wash blank
for an SPT sample. The Auditor notes that no wash blanks

| were collected and that thisis probk::b!y not relevant to the

current site.
Coffey (2004): All within appropriate limits,

All'other results from field quality control samples were within
appropriate limits.

NATA registered laboratory

and NATA endorsed methods

| Laboratories used included: ALS, Labmcxrk {secondary

laboratory for Coffey 2004 only). SGS {Douglas only} and
Amdel (secondary laboratory for Coffey 2004 only}.. All
laboratory cerfificates were NATA stamped.

Analytical methods and
holding times '

In-house analytical methods were included in the
laboratory test cerlificates. While, references to the USEPA
methods for extraction and analysis were given for the ALS
laboratory cerlificates for TPH, VOCs and SYQOCs the exact
methods used have not been detailed.

Coffey: Review of the COCs and laboratory certificates
indicate that the holding times had been met,

Practical Quantitation L|m|’fs
(PQLs) i

PQLs were alt less than the threshold criteria for the
confaminants of concem.

Laboratory quali’ry control
samples

Laboratory quality control samples including method bianks,
laboratory duplicate, control samples, surrogates, matrix
spikes and matrix spike duplicates were undertaken by the
laboraiory af appropriate frequencies.

Laboratory quality con’rrol
results

The results from all laboratory quality control scmples were
within appropriate fimits.

_|-Data-Evaluation

Data Quality Objectives and

Coffey did not define DQOs and did not undertake a formal
QA/QC data evaluation against-the five categery-areas.-

1 {completeness,
comparability,
representativeness, precision,
accuracy)

A QA/QC checklist referred to as 'data peint validation'
describing information relevant to the site assessment was
included and concluded that the data was satisfactery.
Coffey (2006): Data Point validation was not undertaken.
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In the Audifor's opinion the results obtained by these methods are adequate ’fo '

" provide:
2 .4an mdlccmon of The presence of elevated levels of gcs and likely fill source
% on indication of ’rhe con’rammom‘ status of surface sonl (now copped)

' 7 czn indication of whether the contaminant s'fcﬁus of the VENM is conms’ren’r with

. other information provided.

- The resuits of the validation testing are- consu:lered to be valid given the densny of

festing underiaken.

The Auditor considers that monogemenf would be requured of the followmg
uncertainties: :

" Trace gcssés have nof been characterised.

= Itis not clear whether gasses are emifting from the surface. As the site was

capped recently it would be difficulf fo establish past or curent flow paths ‘

z Theré is no systematic and historic monﬁonng of gases being generct’red a’r the.

site to establish frends.

: '
' ]
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7 ENVIRONMENTAL QUALITY CRITERIA -

The Auditor has referred to thé NSW EPA {1997) Solid Waste Landfil Guidelines for .
methane which indicate that concentrations should not exceed 1.25% methane by
volume (i.e. 25% Lower Explosive Limit (LEL)). The LEL for methane is the lowest limit at
which gas becomes explosive, which is 5%. Methane concenirations have been
used as an indicator of whether landfill gases are present and whether other frace
contaminants need to-be considered.

The Auditor has assessed the soil data provided by Coffey in r_eferénce to Soil
Investigation Levels for Urban Redevelopment Sites in NSW (SIL Column 4 -
‘commercial/industrial’ in EPA (1998} Guidelines for the NSW Site Auditor Scheme.

EPA {1994) Guidelines for Assessing Service Sfation Sites have also been referred to
. for assessing TPH and BTEX results, '

Imported clean fill is required to be VENM. The NSW EPA (1999} Environmental
Guidelines: Assessment, Classification & Management of Liquid & Non-liquid Wastes
classifies VENM as ‘clay, gravel, sand, soil and rock that is not mixed with any other
waste and that: '

(a) has been excavated from areds that are not contaminated, as a result of
industrial, commercial, mining or agricultural activities, with manufactured
‘chemicals and that does not contain sulphidic ores or soils, or

(b) consists of éxcc:vczfed natural materials that meet such criteria as may be-
approved by the EPA’. :

On this basis, the’ Auditor considers that for soil fo be classified as VENM, the following
criteria generally apply:

® Organic compounds {including petroleum hydrocarbons, PAHs, OCPs, PCBs,
- Phenols) should be less than the LORs, and

B Inorganic compounds—should be consistent with bccicground concentrations.

(
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8  EVALUATION OF SOIL AND SOIL GAS ANALYTICAL RESULTS
8.1 Soil

In March 2003 samples were colleéfed from 0.5 - 0.95-m below ground lével (BGL} at
13 locations and at depth (generally at 3 - 3.45 m BGL) at six of these locafions. One
sample was collected from ‘landfill'. Those collecied from the upper0.5mare -

_ summonsed in Table 8.1.

in June 2004 the upper 0.1 m of *fill', described in boreholes logs (on!y six provided)
as fill containing gravely sand or crushed sandstone, was sampled from the 76

boreholes. An additional 7 samples were collected from 0.4 - 0.5 min fill', described
in the boreholes as crushed shale or crushed sandstone. All results obtained dunng
this sampling round are summarised in Table 8.1.

Samples locations are shown as Attachment 4, Appendix A. The samples were
submitted for metals, TPH, BTEX and PAH c:nolyms

Table 8.1 - Evaluation of Soil Anulylicui Results ~ Summary Table (mg/kg)

Analyte n | Defections | Maximum "(;955;\ n>{§|}f r;l;g;"4
Arsenic 21 86 33 NA 0

| Cadmium 91 13 4 NA 0
Total Chromium 21 ?1 . 87 NA 0
Copper 91 | 91 2590 NA 0
Llead - 1 21 1320 1 0
Nickel 21 34 93 NA 0
Zinc 91 91 8030 NA - 0

| Mercury (inorganic) 91 28 08 . NA . 0
TPH {Ce-Cs) 91 1 3 0 NA
TPH {Cio-Cas) 91 57 3550 26 NA -
BTEX 82 0 - 0 NA
Totat PAHs , 91 53 399 NA 3
Benzo(a)Pyrene 91 43 28 NA

n  number of samples

- Nocriferia available/used

. Slightly elevated concentrations of copper, lead and zinc were detected in surface

soil at the site boundary. Copper was reporfed at 2590 mg/kg and-852 mg/kg, lead
atf 248 mg/kg and 1320 mg/kg and zinc at 8030 mg/kg These concentrations were

less than the Slks.

TPH C10-C3s were detected in over half of the samples in excess of the criteria of

1000 mg/kg. These samples were distributed across the site in the upper 0.1 m.

Benzo{a)pyrene was detected above the SIL at nine locations and PAHs at-three
across the site in the upper 0.1 m. -

INProjects\wanichdle Counciwarickvite Tempe# 24\ aneqs 1A IB\SAR_TATB_24dac

ENVIRON




Mariickville Council

Site Audiit Report - Validation of Remediation for Areas 1A and 1B

May 20054
Page 18

The results indicate that the upper 0.1 m {prior fo capping) is impacted by slightly
elevated concentrations of TPH Cis-Ca¢. TPH C4-Cs was only detected in one sample
~well below the criteric. Naphthalene was detected at low concentrations and in
" only two samples. Remedial works to cap these materials are discussed in Sec’ﬂon 9.

8.2 Soil Gas

 The results are summarised as Table 8.2, Coffey reported the %LEL and methane
percentage for each screening point. Coffey note that elevated COz levels to the
south may indicate that the material may be at a ‘stage of decay’ however the
results were not provided. The Auditor notes that the wells to the south were
screened in Stage 2 {upper-counci tipping) rather than Sfc:ge 1 material (lower-

~ general filfing).

Sail gas sampling locations are shown as Attachment 4, Appendix A,

Table 8.2 - Evaluation of Soll Gas Sampling Resulis

Investigation

-} Screening fo
0.5m

methane percentage was
7% (140%LEL). All other
readings were lass than
0.7% where the borehole
was less than 0.5 m depth

results suggests that

| significant methane is being

generated in the Stage 1 fill
material, although it is not
significant by the fime it

Results Coffey Comments - Auditor
‘ : Comments
Coffey (2004) | The maximum reported ‘the methane moni?oring Surface gas has

not been
assessed. As the
site has now been
capped locating

-areas of potential

o

T

Reduced levels were
reported in one well at the

“The VENM cap in Area
1A/1B may be acting to
reduce opporiunities for

BGL. reaches the Stage 2 fill breakthrough
layer'. _ would be difficult.
Coffey (2004) | Initicd screening indicated | Coffey conclude that. . The Auditor
Landfill gas that the maximum . | measures to manage gas agrees that.
wellsto ém. | methane ranged from 12 | are required for services significant levels
' f0.43% in the three wells that extend below 0.5 m of methane are

screened prior to well depth or basemenis due fo | being generated

construction. high explosive gas.ievels from Stage 1 fill.

Following completion of def;ac-]‘eldén 1hef$|,l’rage 1A

the wells the maximum matenicl (deep fil).

concenfrations were

reportéd between 28 and

47% of methane.

Coffey indicate that

‘explosive gasses' were

reported in dll eight of the

monitoring wells from 556%

to 1348% LEL.
Cﬁéffé“ﬂ2005jw Methane was reporfed at | Gas generation 'appears fo | The results are
Landfili gas 40 to 55% in most wells - be producing significant consistent
wells at the along the boundary in two | quantities’. between
boundary. rounds. ' , sampling rounds - |

and consistent
with the landfili

northem boundary landfill gases fo be released - :rggggfrsere d
{instalied into Stage 2 from fthe ground surface ’
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13
!



- \{

Marrickville Council. May 2006
Site Aud' i Report Validation of Remediation for Areas 1A and 1 8 " Page 19
Investigation Resuits Coffey Comments Auditor
: Commenis
material overlying shale) of | into the atmosphere, which | Given that future
0.21% methdne in April could then lead to landfill m;grcﬁbn of gas
-and Mdy 2005 and then > | gas attempting fo migrate’ | through the cap
28% methane.in August laterally. Whether thisis-a | cannot be
2005. temporary scenario or not predicted,
Wells reporting elevated: \gogld ?e?e,c; fo be.tc ssessed | management is
readings of methane were | 9Ug IUIUIE montionng likely to be
instailed in the Stage 1 rounds’, required.
landfill material {overlain 1tis understood
by Stage 2 material). that these wells
- will be monifored
in the future as -
part of the landfill
surrender
conditions
imposed by EPA.
Coftey (2005) | Stormwater, hydrant, ‘Landfil gases are not likely

Services and
drains

Telstra and unidentified
service pits: 0%methane

1o be migrating into and
through service pits and
stormwater drains’ in these
areds.

Coffey state that ‘it is highly uniikely that significant gasses will migrate through the -
Stage 2 layer dnd VENM cap’ as:

= Gas generation has been shown to be limited to the Stage 1 Landfil material

= There is no vertical migration through the Stage 2 Landfill material at levels |
detfectable with a hand held PID and a explosive gas indicator. {The Auditor
notes that these excavations were located on a grid rcfher Than targeting .
known migration pathways i.e. visible cracks.)

7 VENM capping has been constructed of 0.5 m ’rhickness and compacfed ’ro
100% stéindard compaction.

No surface gas emission monitoring was undertaken to demonstrate that the cover

‘material is controlling the emission of landfilt gas. This is usually undertaken by testing -

the atmosphere 5§ cm above the ground surface In areas that are likely to be the

final cover.

Given that 'significant quantities’ of landfil gcs appear to be generaied in Area 1
and the lack of data on the build up of gasses, troce confcminonfs emissions from

‘management of gases would need to be con5|dered during developmen’r of the
- site. :
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9  EVALUATION OF REMEDIATION

9.1 Remedidation Strategy

The RAP (2003) was previouéiy reviewed with regard to its relevdncy to the VRA,in |
Audit GN35B. The RAP'was prepared for the whole of the Tempe Lands and provided
a number of remedial options with the preferred options including:

u

‘Capping the site with imported fill material

installation of a vertical groundWofer cut-off barrier

W

[+

Further investigation of landfill gas conditions across the landfill and providing
landfill gas mitigation management measures, if required’.

The RAP wass not formally reviewed with regard to capping works by the Auditor prior
to implementation. The RAP was prepared for the former Tempe Lcmds and was not
specific to Areas 1A dnd 1B.

Following a review of the previous results the Auditor considers that capping to
address the risk to human health from impacted soil is considered appropriate.

No options for landfill gas management were provided in the RAP as insufficient
data had been collected. Following further soil gas sampling Coffey recommended -
that measures be taken to manage landfill gas such as the passive or semi-active
landfilt gas collection, ventilation system beneath buildings, positive pressure in
buildings and the measures for services that extend below the capping.

A Landfill Gas Monitoring Plan was prepared 1o satisfy the requirements of the EPA
'Approval of the Surender of License' regarding further monitoring of landfill gas to
address the potential for subsurface migration of landfill gas from Tempe Lands. The .
plan did not specifically discuss the requirement to monl’ror for Icmd use
developmen’r puUrposes.

9.2 Remedial Works

The remedial approach and validation strategy presented in the RAP (2003) by
Coffey was generdlly adopted during the subsequent remedial works. Table 9.1
provides a discussion on the remedial approach.

IAProjects\Maonickvila Councivicickvile_Tempe#24\areas 1A 1B\SAR_1A1B_24doc ENVIRON

:Kﬂ—\\

B O O O N A D R R R R el e :
i ll
[
b

s



-
g y
/ -

+
1

Mamickville Counc‘i

Site Audit Report — Validafion of Remediation for Areas 1A and 18

May 2006
Page 21_

Table 9.1 - Main Elements of Remediation -

RAP

Remediation Works

Auditor's Comments

Preferred optfion is to cap

Preferred method was to
cap. -

Capping was required to
provide a physical barrierto -
impacted soil.

Capping fo address the risk fo
human health from impacted
soil is considered appropriate.

Landfill gas was not discussed

‘by either the RAP or the

validation report.

Validation of VENM
-provide documentation
on the source site history

- facilitate council review
of documentationand @
site visit of source site

-undertake an

VENM.on delivery (1 per
10,000m3)

- review results in
reference fo NSW EPA
{1998)

inspection and testing of -

- an application form by the
generatars of the VENM
including address, material
type and quantity. A report -
confimning that fhe materiat
was VENM was also to be
attached.

- MCE and Tenix were fo
review the VENM reporf and
whether the report was

| adequate to classify the .

material as VENM.

- MCE was to visit the site to
confirm there were no visual
or oliactory signs of impact.
The material was not fo be
imported until remediation
and validation works had
been undertaken to the ‘
satisfaction of MCE and Tenix.

- Material was to be observed
at point of delivery by MCE~

«and periodically by Tenix. The

matetial was o be rejected if .
there were any visual or
olfactory signs of impact.

- Check samples were to be

collected df araie of 1 per
10 000m3 :

| - Coffey reported that there

was no evidence of any
olfactory or visual impacisin
VENM during a site inspection

“on 5-May 2005 and 9-August—

2005,

Coffey concluded that the
material brought onto site
(other than the remediated
material) was VENM,

- A review of daily record
sheets by Coffey indicated
that the estimated volumes
comrelated with impon‘ed

“volumes.

- reports prepared by ihe
external consultants were
provided. These are discussed
in Section 9.2.1.

- the application forn was
limited to a description of
'sandstone’.

- MCE provided a letter 1hc1t
indicated that an application
form and g pre-import site
inspection record {completed
by MCE ) were completed
prior to importation. Examples
of these were provided,

- the daily record sheets at the
point of delivery only reporied
volumes except where gross
contamination was observed
from above eg bricks {17 loads
rejected from five of nine sites}.
The Auditor notes that the
rejected loads indicate that
non-VENM material was
making it fo the point of
delivery. ' -

- A Ieﬁer from Tenix indicates

hat asite supervisorand two... B

project engineers were on-site
between February 2004 and
July 2005. The team were to
ensure that MCE complied with

-1 the validation procedure of

logging incoming loads at the
entry point and the off-loading
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RAP

Remediation Works

Auditor's Comments

material were raised. -

point. All nen-compliances
were raised with MCE including
segregation of suspect loads.

Tenix indicate that during
grading out and compaction
any concerns about suspect

Limited sampling was
undertaken of the imported
materials by Coffey and
Douglas.

Vdiidatlon of Cap
Construction

- ensure Geotechnical
supervision

- ensure ‘sile
superintendent” validates
minimum 0.5 m of
compacted fill through

| level surveys. Layers to be
< 200mm in indusirial
areas,

- approximartely 40460 m3 of
VENM was imported to the
site between January and
November 2005 with an
additionat 4500 m3 included
in. the MCE ddily record
sheets sent to other areas
over the larger Tempe landfill
site.

- Tenix supervised _
compaction of the cap.
Douglos undertook
compaction and density
testing.

- standard compaction of
100% fo minimise infiliration of

water into the landfill

The survey plan indicates that
the site is capped by more
than 0.5 m of material over the
landfill area. '

- Insufficient infoermation

| had been collected and
RAP recommended
further investigation.

If 'significant methane'

addendum to the RAP
was proposed that would
include - engineering
measures {e.g. gas
venting pipe) to be
incorporated in the
capping design to
Lmanage methane

was found an———— | suitatbility were not

material.

. - 0.5 m with layers < 200 mm
Long-term integrity of the | An EMP was prepared and A review of the EMP is provided
implemented measures | provided to the Auditor, in Section 12. ‘
- Site environmental. :
managemen_f plan )
Landftill Gas Summarises the Coffey {2005) | Landfill gas with regard to
Management Landfill Gas Investigations - suitablility was not addressed

ond indicates that additional
targeted landfill gas
investigations were being
undertaken.

Gas management for site

during the capping works.

A review of the EMP is provided
inSection 12.

iy, . - . .
* '

incorporated into the
capping strategy.

An EMP was prepared and
provided to the Auditor.
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| Plan [2005) was prepared |

| The Pian addresses off-

Site Audfit Report - Vdlidation of Remediation for Areas 1A and 1B _ ' Page 23
RAP o Remediation Works .- - Auditor's Comments -

accumulation. .
A Landfill Gas Monitoring

prior to capping of the
site fo address the
requirements of the
‘Approval of the
Surrender of licence’.

site migration of gas
rather than the suitability
of the site for specific
fand uses.

Only sub-surface
moniforing was proposed

9.3 Validation Resuits

Coffey and Douglas undertook limifed testing of the VENM,

- Douglas indicated that one sample was collected from material sourced from the

cross city funnel and submitted for TPH, BTEX, PAH, Phenols, OCP and PCB analysis.’
Tabulated results indicate that PAHs were reported at 2.5 mg/kg with 0.2 mg/kg of
benzo{a)pyrene, metals were reported at low concentrations. Douglas concluded
that ‘Based on the analytical resulfs.and site observcmons the imported mc:’renc:l is

- classified as Vlrgln Excavated Natural Material (VENM).’

Coffey coiiec’red two independent validation samples on ¥ August 2005 from two
stockpiles (< 30 m3 each) of VENM that had recently been imported to the site.
Coffey collected the two samples randomly and submitted them for metals, PCB,
QCP, TPH, BTEX analysis. Low concenirations of metals were reported wﬂh PCB,
OCPs, PAHs, TPH and BTEX not reported above The PQLs. :

Coffey collected three samples to the west of the excavation {for remediation of

non-VENM material). The samples were submitted for TPH and BTEX analysis only wn‘h
no detections above the PQLs.

Resulis of PID screening for the 40 locations and validation of the excavation to
address imported non-VENM material are discussed in Section 9.4.1.
9.4 VENM Source Documentation

VENM was sourced from nine separate sites for which exiernal c.onsbl’rahis provided

. R . r >
K g . . . Lo .

- VENM ceriificates which were collated and reviewed by Coffey. These are

discussed in Table 9.1. The Auditor's comments are limited fo the suitability of the

‘material for use on a commercial/industrial site. Coffey, Tenix, MCE and the external

consultants provided documentation that certified thaf the material tmporfed to site
{other than from Pitt Streetf} was VENM.

Coffey no’red that some reports had deficiencies such as the omission of Iobora’rory
reports and confirmation of removal of overlying fill material. Coffey considered that
these deficiencies did not 'significantly affect the level of confidence regarding the

T\Projeck\Marickvies Counci\Marickvile_Tempe#24\areas 1A IB\SAR_IA1B_24.doc . ENVIRON
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suitability of the material imported'.

Individual assessments of the various sites based on information provided by Coffey
are as follows in Table 9.2.

Pl

B
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Site Audit Report - Vdlidation of Remediation for Areas 1A and 1B . Page 30

9.4.1 Non -~ VENM

Impacted non-VENM was imported to the site and used as capping material. This
system failure is discussed below. '

Material sourced from Sydney, Pitt Street, cbnsis’re_c{ of 2879 m? of clay and shale.

Urban Environmental {2005) indicated that USTs and hydrocarbon impacted soils
-associated with a mechanics workshop and garage had beenremoved.The
remedial works were the subject of an Audit by a NSW EPA Accredited Site Audifor. -
Six samples collected did not report petroleum hydrocarbons or PAHs above the
detection imits and metals were less than 15 mg/kg.

Coffey conclude that ‘there is a high level of confidence regarding suitability of _
material for use in cap'.

Coffey visited this source site which was not part of the validation system undertaken
by MCE to validate VENM. it was observed that 'VENM' was being excavated from -
the former location of USTs. Coffey noted a strong petroleum hydrocarbon odour
and PID readings of up to 500 ppm. Importation of material from Pitt Sireet ceased
on 14 October 2005.

The material hCId already been imported to site and bypassed the sys’rem of VENM
vdlidation. Coffey indicate that this was a result of the following:

e It was the last source site Used and was imported at the end of the cap
construction works when the inspection regime had been diminished w1’rh Tenix
no longer cnsite unden‘c:klng Tegular mspec’nons

m  Tenix were on-site full time until June 2005 (half material imported) and tﬁen
part-time during the importation of the remaining material due to the low
import rate.

n The designated MCE persohnel did not visit the site as MCE_'were excavating
the VENM. MCE disregarded the presence of odorous material.

A letter from MCE indicated that the importation of non-VENM was an isolated
failure. Although hydrocarbon odours had been noted at the tipping face by the .-
truck controller on-site ‘the odour was disregarded due to the validation report and
the assurance from the source site Project Manager that the material was indeed
-Classified as VENM’. The Auditor notes that this indicates that visual observations
were not considered where a validation report certified the material as VENM.

A letter from Tenix indicated that ‘the slow rate of VENM importation being
achieved, the limited scope of works, and the confidence in a well established
- system for VENM importation meant that a full fime site presence from Tenix Projects

£,

L

- - was not justified'. A Project Engineer visited 1-2 days per week.

Tenix concluded that ‘the earlier independent sampling and significant trial pitting
coordinated and systematic approach taken by Tenix Projects, MCE and Coffey.
Geosciences undertake following the discovery of contaminated material, provided
a clear indicafion that this was an isolated event'.
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Remediation and Vaiidation

It was known by Tenix/MCE that the material had been placed within the cap in.
three different locations. The grey clayey sands were visually discernable fromthe

" surrounding sandstone. Test pits were spaced between § and 20-m with 40 test pits in-
total excavated fo determine whether the material was impacted. The pits were

screened with a PID and observations and odours were noted.

PID readings and strong hydrocorbon odours were detected in one of areas in the
northern corner Three samples were collected from the odorous material which
reported detections of TPH C6-C14, ethylbenzene, xylene and lead.

The upper 0.3 m over 442 m2 was excavated and removed fo thé stockpile area.
Twenty one validation samples were collected from the base and walls and
screened with a PID (< 4.4ppm]. Nine soil validation samples were submitied for
analysis. TPH and BTEX were not detected above the PQLs. ' ‘

An additional three samples were collected from non-odorous material

_approximately 10 m south of the validation wall. TPH and BTEX were noxL de’recfecl

above the PQLs.
Stockpile

Seven‘s’rockpiiés {85 m3) of the 'final loads' were located in the west of the site. Two .
samples were collected where elevated PID readings and odours were reported

{maximum of 150ppm). The results indicated detections of TPH Cys-Cs, foluene,

ethylbenzene, xylene and lead. Coffey considered that ‘the sfockpile material
where samples were collected from is not su:tcble for use as VENM'.

" An additional-two samples were coliected from non- -odorous ma‘fencl TPH and BTEX

were not detected above the PQLs.
Dfspo.’scﬂ

Coffey indicate ’fhc’r the stockpiles (85 m3) and the excavated capping material
{132 m3) were disposed of to the Alexandria Landfili P/L and a weighbridge
tfransaction report was provided. No material assessed o be unsuitable for use in the
construction of the cap was replaced beneath the cap.

9.4.2 Auditor's Conclusion

The management of gas with regard to the suitability of the site for development

was not addressed through remedicl works. The Auditor concludes that gas will need
to be managed in accordance with an EMP as discussed in Secfion 12

Following d review of the VENM validation system and the associafed

~—documentation (VENM ceriificates, MCE letter, Tenix letter; Coffey report,analyticat .-

results and visual observations) the Auditor concludes that the risk of gross pollution
being imporied to the site is low. Coffey conclude that based on the information
provided that the material imported fo the site is VENM. :

Given that the mc:’renal |mported was sandstone, with minor amounfs of shole, fhc:f
there was a vc:hdcz’non system in place and that there is no evidence of gross impact

I\Projecis\Manickvile Counciimaricidie_ Tempe#24\Arecs 1A IB\SAR_IAIB 24doc . ENVIRON
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at ’rhe surface of the imported material that the cc:ppmg is sun‘cxbie for the purposes
of commercial/industrial land uses.
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10 CONTAMINATION MIGRATION POTENTIAL

‘The migration potential of leachate and groundwater was addressed in SAS GN S‘SC.

The Audifor notes that off-site migration of ieachate from the site is being managed
under a VRA! It is anticipated that following completion of the VRA, ongoing

. management of the leachate collection and freatment system will be reguiated -

under a separate agreement for maintenance of remediation under the CLM Act.
This will not require any actions to be conducted on Areas 1A and 1B. '

The potentiat for off-site migration of contaminants, including asbestos, in surface
water or dust has been eliminated through the capping works.

' _ Coffey indicate that there is Iateral migration of landfill gas within the landfil. 1t is

understood that further subsurface gas migration investigations are currently being
undertaken off-site fo determine whether gas migration measures are required to
abate gas migration off-site. The Auditor notes the risk of off-site migration will be
addressed through the landfilt license surrender process administered by the EPA,

IA\Projecis\Marickvite Counci\iManickviie Temped# 24\Aneat | A 1B\SAR_1A18_24.doc ENVIRON
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11 ASSESSMENT OF RISK

Potential risks that have been addressed in the EMP, discussed in Section 12, include:
| s risks A’ro.hu_mon‘hecifh from cap penetroﬁdn | '_

u risks to human hecith or risk of explosion from gas migration to the surface

‘m | risks to human health from exposure to groundwater

There is a risk that material imported for capping may have included material that is
nof VENM. The risk that this material was significantly impacted, over alarge-areq, af
the surface of the cap is considered fo be low.

"
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)

12 ASSESSMENT OF ENVIRONMENTAL MANAGEMENT PLAN

The EMP fo be implemented to ensure the long term integrity of the cap and
protection of human health and the environment has been assessed by _’rhe Auditor

oS summarised in Table 12.1,

Table 12.1 - Assessment of the EMP

Plan Objective

‘implement a monitoring program for the ongoing maintenance .
of site controls designed to minimise access to contaminated
material by site users and environmental impacis’

'iImplement controls on future development and maintfenance
work’.

‘Implement a monitoring program for the ongoing mclnfenonce
of site controls consiructed to minimise off-site migration of landfill
gas through the cap and across the site boundary {if required}’.

The Auditor considers that these objectives are appropriate as
they aim to minimise the nsk to human health and the
environment.

Contamination Issues

The plan discusses exposure pathways if the cap is breached or

| to be Managed landfill gas ingresses buildings:
L inhalation of impacted dust and dermal contact with or
“ingestion of impacted soll for maintenance and construction
work.

2 dermal contact with or ingestion of impacied groundwater
for maintenance and construction work.

H explosion or asphyxiation due to landfill gas in confined '
spaces eg buildings or service pits for mcuntencnce or
construction work. )

‘The Auditor agrees that the contamination issues-identified are. .
those that require management.

Extent of The EMP applies to the enfire site,

Management

Required

Site Specific stand-a-
lone document

‘i.e. address site

| specific issues, site

details and site
condition

-The current conditions specific to the site {referred fo in the EMF)

The EMP is site specific to Areas 1A and 1B with the remainder of
the Tempe Lands managed under a separate EMP.

include: _
~ Area 1 is capped with a minlmum of 500 mm of VENM."

- gas management measures for the potential ingress of gasinte. '

buildings or service pits to be constructed at the site are not
currently in place.

The Auditor notes that as trace con’ramlnon’rs have not been
assessed that these would need to be considered during the -
design of any gas management measures for the protection of
human health.

TAfroects\Manickvile Counc\Manicivite_Temped#24\Areas 1A 18\SAR_1AIB 24.doc
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Responsibilities

‘site migration of landfill gas is with Council ‘regardless of land .

Respons:bn:’nes in the EMP are well defined.

The EMP notes that the responsibility of implementing mmgchon
monitoring and maintenance requirements associated with off-

engineering security .
of works

ownership'.

Timeframe The EMP does not set time-frames for the commencement of the
EMP or cessation of monitoring. The Auditor understands that the
EMP will be implemented following issue of this SAR.

Long-ferm The Auditor considers that the monitoring of the cap and the

detailed controls are adequate to ensure the long term
engineering security of the cap and manage ’rhe risks when
breach of the cap is required.

Long-term integrity of
the cap i.e. sk of the
erecfion of structures
on the capped area

The Auditor considers that the monitoring of the cap and the
detailed controls dre adequate to ensure the long term integrity
of the cap with regard to the erection of structures. Importantly
the EMP notes that where there is likely fo be significant impacts
e.g. removdl of the cap over a wide area (maore than trenching)
that a Site Auditor should review the works.

The EMP aiso notes that future Development Applications for
buildings and/or service trenches o be constructed at the site
should censider the potenfial ingress and accumulation of
explosive gases and if necessary (depending on the scope of the
proposed works) ensure appropriate gas mitigation measures are
implemenied, where reguired.

| Long-term
minimisation of the
potential for leachate
| formation and/or
voldiilisation and/or
off-site migration.

' required in the future which would be managed by Counci.

The EMP addresses the off-site migration of gasses through the
monitoring of wells in accordance with the EPA Waste Group -
landfill license surender conditions. Mitigation measures may be

The Auditor understands that the generation of leachate is
managed through thase responsible for the larger Tempe Site.

Occupational Health
and Safety {OH&S )

‘An outline of OH&S was provided within the EMP.

Public nofification
mechanisms to ensure
potential purchasers
or otherinterested
pariies are aware of
the restrictions i.e.
Section 149, section
1-888 of Conveyancing
Act 1919 or Transfer

1 and compiled plan in
accordance with the
Real Property

-result will be noted on the Section 149 Certificate.

| are noted on the Section 149 (5).

The Site Audit Statement will be provided to Council and as a

A comment on the statement will recommend that the EMP i§ diso
noted on the Section 149 (2} certificate and the details of the cclp

The EMP outlines how the Council Property Manager would ensure
that the cppropnofe parties would be made aware of the EMP.
The Auditor considers the measures to be appropriate.

| Régulation 2003,
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Will be or can
reasonably be made
fo be legally
enforceable?

As indicated above the EMP and extent of cupping will be noted -
on the Section 149 Ceriificate with a copy lodged with the
Development and Enwronmenfcl Services.

An annual summary. of gas mom’rormg i5 to be provided ’ro EPA
Waste group.

Marrickville Council will inspect alt works af the compie’uon of
works for approval.

Development works {other than moin’renclnce and minor _
construction works) that could breach or remove the cap would
reguire a development application.

The: llcense of surrender does not have requirements regardmg cap maintenance
and does not include ongoing gas monitoring requirements to address risk on site.
The license surrender condifions relate to the off-site migration of landfill gas cmd
relevant monitoring meosures

Based on assessment of resulfs against relevant guidelines and consideration of the

.overdll investigation and remediation, it is the Auditor's opinion that the site wo'uld‘

present a low risk to human health if used for commercial/industrial purposes subject
to maintenance of the capping and consideration of landfill gases in cccordcmce

with the EMP

. b . 3
. 7 v
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13 COMPL!ANCE WITH REGULATORY GUIDELINES AND DIRECTIONS

Guidelines appraved by the EPA under section 105 of the NSW Canfaminated Land"
Management Act 1997 are listed in Appendix C. The Audifor has used these
guidelines.

The investigations (eviewed were generoily reported in accordance with the EPA
{1997) Guidelines for Consultants Reporting on Confaminated Sites. The checklist ..
included in that document has been completed and is kept on file. The EPA's
Checkiist for Site Auditors using the EPA Guidelines for the NSW Site Auditor Scheme
1998 (December 1999} has also been completed and is kept on file.

The non-VENM stockpiles {85 m3) and the excavated capping maierial (132 m3) were

disposed of to Alexandria Landfill. The material was classified in accordance with the

NSW EPA (1999} Environmental Guidelines: Assessment, Classification and
Mcnagemenf of LIC]U[d and Non-Liquid Wastes.

T\Projects\Marickviie CounciMarickvite_Tempef24\Aress 1A 1B\SAR_IATB_24doc : ENVIRON
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14 CONCLUSIONS AND RECOMMENDATiONS-

- Coffey (10 Mcy 2006} conclude that ‘the site is suitable for commercwl/lndus’rnal
- uses subject to the lmplemen’ruhon of a Site Enwronmen’fc:i Moncgemen’r Plan -

(SEMP)"

Bgsed on the Enformo’rion presen’red in the Coffey reports and observations made on
site, and following the Decision Process for Assessing Urban Redevelopment Sites in
EPA (1998) Guidelines for the NSW Site Audifor Scheme, the Auditor concludes that
the site is suifable for the purposes of commercial/industrial landuses subject to
compliance with the following environmental management plan:. ‘

u ‘Tempe Lands, Site Environmental Management Plan For Areas 1A and 18,
. dated 19 April 2006 by Tenix Projects.

Groundwater should not be abstracted for use.

The existence of the Site Audit Statement and Site Audit Report should be noted ona
certificate issued under S.149 of the Environmental Plonmng and Assessmen’r Act
1979 for the site.

T\Project\Marickvile CounciManickvie_Tempan24\Arecs 1A TB\SAR_IAIB 24c0c - ENVIRON
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15 OTHER RELEVANT INFORMATION

This Audiit was ret;ues’red by Marrickville Council for the purpose of assessing whether

the land is suitable for commercial purposes, as contemplated in Section 47{1)(b) fiic) -

-of the CLM Act. This audit report may not be suitable for other uses. Coffey included
limitations in their reports. The audit must also be subject to those limitafions. The
Auditor has prepared this document in good faith, but is undble to provide
certificatfion.outside of areas over which he had some conirol or is reasonably able
o check. . ' '

ft is not possible in a Site Audit Report to present alf data which could be of interest
-to dll readers of this report. Readers are referred to the referenced reports for further
data. Users of this document should satisfy themselves conceming its application to,
and where necessary seek expert advice in respect 1o, their situation, -

T

L\M&WWMWE_TW#?WMlB\SAR_IA]B_‘deoc ENVIRON

&

X , < ‘
1 *
; '



H - <
. B ' { i :

Marrickville Councit ‘May 2006

Site Audit Report — Validation of Remediation for Areas 1A and 1B Appendix A
APPENDIX A

'ATTACHMENTS

ATTACHMENT 1: Tempe Lands Site Location

ATTACHMENT 2: Areas 1A and 18 Site Location
ATTACHMENT 3: Survey Plan

ATTACHME_NT 4: Investigation Sample Locations
ATTACHMENT 5: Validation Sample Locations
ATTACHMENT é: Cap Extent |
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Guidelines made or approved by the EPA under sedtion 105 of the -

Contaminated Land Management Act 1997
(as of 4 July 2005)

. Guidelines made by the EPA

A,

Contaminated Sites: Guidelines for Assessing Service Station Sites, December 1994

Contarninated Sifes: Guidelines for the vertical mixing of soil on former broad-acre agriculfural Iand,
January 1995,

Contamninated Sites: Sampling Design Gur'deh'nés, Septémber 1995

Contamninated Sites: Guidelines for Assessing Banana Flantafion Sifes. October 1997

Contamninated Sites: Guidelines for Consullants Reporting on Contaminated Sites, November 1997

_ Contaminated Sites: Guidelines for the NSW sife auditor scherne, June 1988

Contaminafed Srtes Guidelines on Significant Risk of Harm from Contaminated Land and the Duty
fo Reggn‘ April 1999, .

Contaminated Sites: Guidelines for Assessing Former Orchards and Market Gardens June -
2005

Note: All references in the EPA's contaminated sites guidelines to the Australian Water Quality Guide[ines for
Fresh and Marine Waters {ANZECC, November 1692) are replaced as of 6 September 2001 by references
to the Austratian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and
ARMUANZ, Octoher 2000), subject to the same terms.

Guidelines approved by the EPA
ANZECC publications '

S N B N EE S R o O R EE
: . .
[ ]

s
VG
L]

Australian and New Zealand Guidelines for the Assessment and Management of Confaminated .
Sites, published by Australian and New Zeatand Enviranment and Conservation Council (ANZECC)
and the National Health and Medical Research Council (NHMRC), January 1952 :

Australian Water Qualily Guidefines for Fresh and Marine Waters, Australian and New Zealand
Environment and Conservation Council (ANZECC), November 1992, which are only approved for
the purposes of contaminated site assessment, investigation, remediation and site auditing under
the Contaminated Land Management Act {or other relevant legislation) commenced before
September 2001 '

Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Australian and New
Zealand Environment and Conservation Councl and Agriculture and Resource Management
Cauncil of Australia and New Zealand, Paper No 4, October 2000

Enl-lealth publications (formerly National Environmental Health Forum monographs)

L]

Series No.3, 1996, SA Health Commission, Adelaide

Environmental Heafth Risk Assessment; Guidelines for assessing human health risks from
environmental hazards, Department of Health and Ageing and EnHealth Council, Commonwealth of
Australia, June 2002

Composite Sampling, by. Loc:k,,,W.kH.,,NahonatEnvzronmentai Health Forum Monographs, Soil .. ... ... ..



National Environment Protection Council publications

‘e

Nationaf Environment Pmtection (Assessment of Site Contarnination) Measure 1999

_ The Measure consists of a po!ucy framework for the assessment of site contamanahon Schedule A

(Recommended Genera! Process for the Assessment of Site Contaminafion) and Schedule B (Guidelines).
Schedule B guidelines include:

B(1) Guideline on Investigation [_evels for Soif and Groundwater

B(2) Guideline on Data Colfection, Sample Design and Reporting

B(3) Guideline on Laboratory Analysis of Potentially Contaminated Soils
B(4) Guideline on Heaith Risk Assessment Methodology

.B(5} Guideline on Ecological Risk Assessment

B(6) Guidefine on Risk Based Assessment of Groundwater Contamination
B(7a) Guideline on Health-Based Investigation Levels
B(7b) Guideline on Exposure Scenarios and Exposure Settings

-B(8B)} Guideline on Community Consulfation and Risk Communication

B(9) Guidefine on Protection of Health and the Environment During the Assessment of Site
Contamination
B(10} Guidefine on Competencres & Acceptance of Enwronmentaf Auditors and Related
Professionals

Other documents

Guidelines for the Assessment and Clean Up of Catﬁ’e Tick Dip Sites for Residential Purposes NSW
Agriculture and CMPS&F Environmental, February 1996

Australian Dnnkrng Water Guidefines, NHMRC & Agriculture and Resource Management Council of
Australta and New Zealand, 1996
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Marrickville Councit

May 2006
Appendix D

Site Audit Repert - Validation of Remediation for Arecs 1A and 18

Soil investigation Levels for

Urban Redevelopment Sites in NSW (EPA 1998)

Health-based investigation Jevels' {(mg/kg)

. Substance

Parks,

Provisfonal

Residential with gardens | Residential with recreational | Commercial or
and  accessible  soll | minimal access to | open space, playing | industrial - phytotoxicity-
(home-growm produce | sofl including high- | fields including | {NEHF F) based
contributing less than 10% | rise apartments and | secondary  schook lnvesizgation
fruit and vegetable intake; | flats {NEHF E) levels for,
no -~ pouftry), including | (NEHF D} . sandy loams
chidren's day-care pH 6-8 fmakg)-
centres, preschools and
primary schools, or town
houses or villas (NEHF A)
Column 1 Column 2 Golumn 3 Column 4 _Column5
Aldrin 4 Dieldrin 10 40 20 50 -
Arsenic (total) 100 400 200 500 20
Benzo{a)pyrena 1 4 2 5 -
Beryfiium - 20 80 40 100 -
Cadmium 20 80 40 100 3
Chlordana 50 200 100 250 -
Chromium (1) ? 12% 48% 24% 60% 400
Chromium (V1) 100 400 200 500 1
Copper 1000 4000 2000 5000 100
Gyankdes (complex) 500 2000 1000 © 2500 .
peT - 200 800 400 1000 -
Heptachior 10 - 40 20 50 .
Lead 300 1200 600 1500 600
Manganzse 1500 6000- 3000 7500 .
Methyl mercury 10 40 20 50 N
Mercury {inorganic) 15 60 30 75 18
" Nickel 600 2400 600 3000 60
PAHs (total) 20 80 40 100 -
PCBs {total) 10 40 20 80
Phencl® 8500 34000 17000 42500 70
Zinc 7000 28000 14000 35000 200

1 The limitations of health-hased soil investigation levels are discussed in the National Environmental Health Forum's Health-based Soif
investigations Levels, National Environmental Health Farum (NEHF) Monographs, Soi Sclence No.1 (Imray & Langley, 1996).

2 Soil discolouration may occur at these concentrations.
3 OQdours may cccur at these concentrations.

4 . the provisional pholotoxiciy-based investigation lavels proposed In this document are single number criteria, Their use has
significant fimitations because phototoxicity depends on soil and species parameters in ways that are not fully understood. They are

. intended for use as a screening guide and may be assumed to 3
.5 . Total mercury.

ppy to sandy loam soils, or soils of a closely similar texture, for pH 6-8,

: Z\ﬁvlects\Mc_mickvﬁe CouvnciWiarickvile Tempe# 24\ Areas 1A 1B\SAR_TA1B_ 24.doc
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' " Marickvile Coundil , May 2006
i Site Audit Report - Validation of Remediation for Areas 1A and 18 : Appendix D
! Threshold Concentration for Sensitive Land Use - Soils
I Guidelines for Assessing Service Station Site (NSW EPA 1994) -

I. Contaminant Threshold Concaﬁ_tmﬁon {mg/kg)
' TPH (Co-Ca) _ 85
TPH (C10-Cas) 1,000
l Benzene 1
‘ Toluene ' | 1.4
I B Ethylbenzene ) 3.1
I
{
) "Xylenes (total) 14
E I\Projects\MaTickviie CouncivMarickviie_Tempe#24\Areas 1A 1B\SAR_IAIB 24.d0c : ENVIRON
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AMDEL ANAi.YT!CAL METHODS

TARGET COMPOUNDS AMDEL METHOD ID METHODOLOGY SUMMARY
BYEX COMPOUNDS
Benzene E1010 Soil = Methanol Extraction USEPAA 5035.
Toluene GC/MS Purge & Trap
Ethylbenzene
meta- & para-Kylene ECO10 Water - purge & frap
ortho-Xylene
TOTAL PETROLEUM HYDROCARBONS
C&-C9 Fraction Et230 £1230 Soil - Methanol extraction USEPA 5035,
Purae and frap GC/MS or GS/FID.
E0230 EQ230 Water - Neat or diluted. Purae and
. . : Trap GC/MS. USFPABZ40R
C10-Cl4 Fraction Ei2zi E122} Soil - Acetone/dicholoromethane
C15-C28 Fraction Sonication USEPA 3550B. GC/FID
C29-C36 Fraction E0221 E0221 Water — dichloromethane exiraction.

GC/FID. USEPAB260B

ALS ANALYTICAL METHODS
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iAEMARK ANALYTICAL LIST AND METHODS

TARGET. COMPOUNDS

LABMARK METHOD {D

METHODOLOGY SUMMARY

| HEAVY METALS

Arsenic

Cadmium

Chromium

Copper

Nickel

Lead

Iing

£022.1

E022.2: (Soil} 0.5g digested in nitric/
hydrochloric acid. Analysis by ICP-MS.

POLYAROMATIC HYDROCARBONS

Naphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benz{alanthracene

Chrysene

Benzolb)&{kiflucranthene

Berizo{a)pyrene

Indenc[1.2.3-c.dlpyrene

Dibenz{ahjanthracens

Benzolg,hilperyiens

E0O7.2

EQO7.2: (Soil) 8-10g soil exiracted with 20mL
DCM/acetone {8:2), Analysis by GC/MS.

BTEX-COMPOUNDS

Benzene

Toulene

Ethylbenzene

meta- & para-Xviene

ortho-Xyiene

EQ02.2

EQ002.2 Soil - 8-10g soil extracted with 20mL
methanot.

TOTAL PETROLEUM HYDROCARBONS

C15-C28 Fraction

1 C29-C34 Frccﬂon

S ED03.2 £003.2 Soll - 8-10g soil extracted with 20mL
C6-C? Fraction methanol. Analysis by P&T/GC/FID.
C10-Cl4 Fraction £006.2 E006.2 Soil - 8-10g soil extracied with 20mL

DCM/Acetone (8:2). Analysis by GC/FID. -

TN

LABMARK ANALYTICAL METHODS



ALS ANALYTICAL LISTS AND METHODS

TARGET COMPOUNDS

ALS METHOD 1D

HEAVY METALS

" METHODOLOGY SUMMARY

Arsenic

Cadmium

Chromium

Copper

Nickel

tead

Zinc

EG-005T

EG005T SOt digest HCL - ICPAES

Mercury

EG-035T

EG-035T Soil: diges’r HCL - FIM-AAS

POLYNUCLEAR AROMATICS

Naphthalene

Fluorene

Phenanthrene

Anthracene

Acenaphthyvlene

Acenaphthene

Fluoranthene

Pyrene

Benz{a}anthracene"

Chrysene

-1 Benzolb) & (kifluoranthene

Benzo{alpyrene

Indenoil.2.4-cd)pyrene

Dibenzo{a.hjanthracene

Benzolg.hllperylene

EP-0758.

EP-075B-SA Soil: Dichloromethane/

.| Acetone extraction. Caplliary GC/MS

BTEX COMPOUNDS

Benzene

Toluene

‘Chiorobenzens

Ethylbenzene

Meta- & para-Xylene

Ortho-Xylene

EP-080

EP-080-S3 Soil: Methanalic extraction PAT
Followed by GC/MS :

TOTAL PETROLEUM HYDROCARBONS

C&-C? Fraction

£EPO71

EP(071-8S Soil: methanol exiraction
P&T followed by capillary GC/MS
EPO7 1-WS Water; methanot extraction

1 P&T followed by GC/MS

C10-C14 Fraction

C15-C28 Fraction

EPO71

EPQ71-3S8 Soil: Bichloromethane/acetone
Extraction. Capillary GC/FID detection

C29-C36 Fraction

LABMARK ANALYTICAL METHODS
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1 INTRODUCTION

1.1 Scope of the SEMP
This Site Environmental Management Plan (SEMP) has been prepared to assist Marrickville Council with the
maintenance and management of part of the remediated former landfill site at T'empe Lands. It defines the

ongoing management and monltonng aspects of the site cap and gas monitoring provided for human health
protection.

In Section 2 of this p!an definitions are given for the terms used in this plan. Section 3 describes the Tempe

- Lands site and the remediation works that have been undertaken,

The responsibilities of key persons and parties are defined in section 4. A momtonng programme is def ned
in section 5 with controls for future works defined.in section 6.

Finally the reqmrements for periodic review and references are presented in sections 7 and 8 respectlvely

For management of the remaining areas of the Tempe Lands site pléase refer to the separate SEMP
prepared for those areas (Document 509TR005 prepared by Tenix Projects)

- 1.2 Objectives
The objectives of this SEMP areto:
- 1. Implement a monitoring program for. the ongoing maintenance of site controls designed to mmxmlse
access to contaminated material by site users and environmental impacts;

2. implement a monitoring program for the ongoing maintenance of site controls constructed to

minimise the offsite migration landfill gas through the cap and across the site boundary (if required);
and ‘

- 3. Implement controls on future development and maintenance work

For areas 1A and 1B of the Tempe Lands site.

o

e

COMMERCIAL IN CONFIDENCE
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- RAP

2 - DEFINITIONS

"The following definitions are used in this plan.

Term

| Definition

Adjacent Land Users

Persons or parties that own, lease or utilise property adjacent to the Tempe
Lands site -

Contractor

A suitably experienced contractor appointed by Marrickville Council to
undertake site maintenance works or construction works requiring
excavations within the Tempe Lands site. This may include Marrickville:
Council's own maintenance staff if appointed to this role.

{ EPA

Environment Protection Authority - Part of the New South Wales
Department of Enviranment and Conservation. The EPA are the regulatory
authority in relation to contaminated land and the close out conditions for

-the former landiill llcense

Directbr Technical
Services

| Marrickville Council's appointed Director of Technical Services or their

nominated representative. -

The Director Technical Services has overall responsibility for the SEMP and
implementation of it's requirements,

Inert material

‘ Fill material classified as Inert Waste in accordance with the: NSW EPA

(1999) Environmental  Guidelines: Assessment,  Classification  and
Management of Liquid and Non- Liquid Wastes or ather relevant NSW
legislation, requlations and quidelines in effect at the time,

Manager Property

Marrickvifle Council's appointed Manager Property or their nomlnated
representative. '

OR

The appomted site manager if the ownership of the Iand transfers from

Council to another party.

contaminated land consultant prior to remediation and reviewed by the
NSW EPA Accredited Site Auditor defining the remediation works to be
undertaken

Tenix Projects 509TR004_04.doc
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Term Definition _ '

Site Auditor A person accredited by the NSW DEC as a Site Auditor under the
provisions of the Contaminated Land Management Act {1997).

The Plan The Site Environmental Managerent Plan as defined in this document

Validation report

A report prepared by a suitable consultant summansmg the remediation
works that have been undertaken and reviewing their implementation

against the RAP or other document which defines the agreed standard and
required end result.

VENM

Soillrock classified as Virgin Excavated Natural Material in accordance with

the NSW EPA {1999) Environmental Guidefines: Assessment, Classification
and Management of Liquid and Non- Liguid Wastes or other relevant NSW

legistation, regulations and quidelines in effect at the time.

P

Tenix Projects S09TR004_04.doc
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3

3 THESITE

31 Site Identification and Surrounding Land use

The Tempe Lands site is ireguiar in shape, covers an area of approximately 40 hectares and is bounded by

the Alexandra Canal to the south-east, Sydney Airport Corporation Limited land to the east, Bellevue Street
to the north, an industrial area to the north west, a residential area backing off South Street to the west and

- Tempe Recreational Reserve to the south-west,

This glan relates specifically to Marrickville Council owned property in the Northern Corner of the site that

- was formally a container storage yard and is referred to as Areas TA and 1B. It comprises

The Site is currently owned by Marrickville Council and comprises Lot F of DP385210, Lots A & C of
DP385209 and Lot 40 of DP746918. The site boundaries and owners of respective areas are shown on
Figure 1.

3.2 Summary of Site History of Tempe Lands

During the last century the major land use of the Tempe Lands site has been as a rubbish tip. Spear Brick,
Pipe and Tile Works Ltd initially operated part of the site as a shale quarry (a brick pit).  Following

- completion of quarrying activities, the site was used by firstly, St Peters Council and then Marickville

Council as a landfill forming Tempe Tip from about 1910. During this time it is understood that the site
received. waste from a wide range of sources including domestic refuse, industrial waste, liquids and
hazardous waste and general council waste.

‘Council dumping at the site ceased in the mid 1970s, with the maost recent use prior to remediation being an .

empty shipping container storage facility. Based on the observations made during previous environmental
and geotechnical investigations, the site appears to have been filled since the 1970s with substantial
quantities of construction waste mcludmg sandstone, concrete, bricks and steel, and some minor areas of.
garbage refuse. -

The surface topography within the site area was 51gmf' cantly modifi ed by the c[aylshale extractlon. major
fi llmg operations with placement of up to 17m depth of filling over the last 90 years.

The following section summarises the remediation works undertaken within areas 1A and 18 dunng 2004
and 2005,

COMMERCIAL IN CONFIDENCE
Tenix Projects 509TR004_04.doc
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Figure 1 - Site plan showing extent of Temgpe Lands site and definition of area numbers
NOTE: This SEMP enly covers area 1A/1B shown in red )
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3.3 Summary of Site Remediation

The site was remediated during 2004 and 2005 in order to make it suitable for uses associated with the
proposed zonings of light industrial and bulky goods retail. This invalved provision of surface capping to
provide a barrier between contaminated material and end users for human health protection.

In areas 1A and 1B, the existing material was graded and covered by a minimum of 500mm of VENM. |
material extending to the property boundaries and including the batters on the Western edge. The finished
surface was graded to promote surface water drainage to defined dramage lines and hydroseedmg with a
grass mix was applied to areas sensitive o erosion,

At the time of preparation of this SEMP, ongoing fandfill gas investigations being undertaken at the srte have
indicated that the offsite migration of landfill gases is occurring at unacceptable levels and that offsite gas
migration mitigation measures are likely to be required. While the presence of landfill gases beneath the site
and the offsite migration of site originated landfill gas is not considered to affect the usability of the site .
(subject to appropriate consideration of landfill gases during future development works}, remediation
measures may be required to be undertaken in order to mitigate the offsite migration of landfill gas.

3.4 Validation and auditiﬁg ;

The remediation works undertaken at the site to date (i.e.capping) have been the subject of external
validation and subsequent review by the Site Auditor who will prepare a Site Audit Statement following
review of the relevant site validation documents. For further information please refes to the validation reports
and site audit statements as detailed in the references at the end of this plan.

- The design and construction of measures to mitigate the offsite migration of Iandf Il gas, as well as the

assessment of appropriate ongoing maintenance/monitoring requirements, will be undertaken i in consultation
with the NSW EPA.

3.5 Contamination issues and mitigation
The landfill and contaminated material present on the site presents a risk to human healm due to the
presence of:
» Flevated levels of heavy metals, Poly Aromatic Hydrocarbons, Total Petroleum Hydrocarbons. and
asbestos fragments
» Landfill gas, primarily in Stage 1* filling

1 The investigations undertaken prior to the remediation works indicated that the generalised subsurface profile at the site
comprises two stages of filling. These wo stages include Stage 1 (earlier filling) comprising miscelianeous waste with putrescible
waste, and Stage 2 filling {later filling) comprising construction rubble and spoil but no significant putreciable waste or wastes that
could generate landfil gas. - When the VENM cap is taken ino accoun, the depth from top of cap {ground leve!) to the top of
Stage 2 il is expected to be in the order of 1m to 3m:

COMMERCIAL IN CONFIDENCE
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Exposure of site users could occur through one or all of the following pathways if the cap is breached or
. landfill gas ingresses buildings:

Table 3.5 : Pathways for exposure of site users to contamination

Expgsure Pathway Staff - Public Visitors Maintenance Construction
Work Work

Inhalation of contaminated |  No potential No potential No potential Patential Potential -

dust ‘ exposure’ . EXposure’ exposure* Exposure Exposure

Dermal contact with . . . . s

erm I. . No potential No potential iNo potential Paotential Potential

contarminated so or exposure” exposure” exposure* Exposure Exposure
groundwater P P _ p bo P

Ingestion of cortaminated No potential No patential No potential Potential " Potential ¢
501 or groundwater exposure” exposure” exposure* Exposure Exposure
Explosion or asphyxiation : :
due to landfill gas in No potential No potential - No potential Potential Potential
confined spaces (e.g. exposure+ exposure+ exposures+ Exposure Exposure
bulldings and service pits}

“While the cap remains in place
+ While the cap in place or appropriate gas miligation measures are provided.

The presence of the cap and gas mitigation measures (where applicable), and monitoring of their condition
influence how these issues are mitigated. For details of the Occupational Health and Safety requirements
for maintenance and construction workers please refer to section 6.

It s noted that if any mitigation measures implemented at the site in association with the management of
landfill gases aré damaged or breached, this may provide a potential exposure pathways for site users.

o

o COMMERCIAL IN CONFIDENCE
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. 4 RESPONSIBILITIES

This section summarises the responsibilities in bullet point form of the various persons and parties which
have a responsibility under this Site Environmental Management Plan. The responsibilities have been
allﬂ‘cated according to the party best placed to manage the requirements,

Responsibilities may be delegated where appropriate but this should be done in writing and notified to all
affected parties.

Tabie 4 : Responsibilities of key parties

. Party . ) Responsibility of party
Director o QOverall responsibility for implementation of The Plan
Technical Wil review the effectiveness of The Plan on an annual basis and following any
Services . incident or other issues that suggest that The Plan is ineffective.

(During Council | o Will record any review of The Plan undertaken and ensure that any improvements
ownership  of deemed necessary are implemented and communicated to the relevant parties.
the property) =  Will ensure that sufficient resources are allocated to comply with the requlrements

of the plan
Manager » Will ensure that Contractors or Marickville Council Maintenance units engaged to
Property undertake any works are notified of the existence of The Plan and its impiications,

(During Gouncil | e  Will monitor landfill gas and the integrity of the cap in accordance with a monitoririg
ownership  of program and undertake any remedial measures where problems are identified.
the property) | e  Will ensure that existing and potential leaseholders are aware of the existence of
The Plan and it's implications by:
- - Providing a copy of the SEMP to each tenant
- Referring to the SEMP in lease agreements
- Briefing tenants on the requirements of the SEMP and of any changes to
the SEMP
Require tenants to nominate a representative with whom to liaise on
issues relating to the SEMP
» Wil ensure that the existence of the SEMP and extent of capping are noted on the
Section 149 certificate and a copy is lodged with the Development and
Environmental services (planning services) department. This will ensure that the
requirements of the SEMP are passed on to potential purchasers and that the -
Manitoring Services department undertake an auditing role followmg any transfer
of ownership
| Wikl ensure that potential purchasers of property on the site are aware of

Tenix Projects 509TR004_04.doc

ongoing management measures to ensure that the integrity of the cap is not -
compromised.
e Will ensure that any issues that suggest that the plan is ineffective are reported to

““remediation works that have'been undertaken and the need to develop theirown - |~

the Director Technical Services immediately.
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Table 4 : Responsibilities of key parties |

Party Responsibility of party
‘Contractors o Will ensure that risks have been assessed and suitable control measures
and Marrickvitle implemented where the site cap, leachate containment system, leachate treatment
Council system.or irrigation system will be disturbed
Maintenance | e  Will ensure that all operatives are briefed on the presence of contaminated
Units material befow the cap, the potential for fandfill gas-in renches, excavations or
(During Council " enciosed voids, and the use of treated leachate for irrigation on the site.
ownershipof | e Will promptly notify any defects, ongoing trends or other issties of concer to the
the property) Marrickville Council representative that has engaged them.
Leaseholders/ | e Each tenant will appoint a representative and will notify the Manager Property if
Tenants ' that person changes
e Will ensure that no works that will distub the cap are undertaken without approval
from the Marrickville Councit Manager Property
o  Will promptly report any issues of concern to the Manager Property
Marrickville s Following any transfer of ownership from Council to a third party will ensure that
Council the requirements of the plan are being implemented through inspection by the
| Development Monitoring Services team.
and
Environmenta!
Services .
Department

The responsibility of implementing mitigation measures, as welf as any ongoing maintenance and monitoring
requirements associated with the offsite migration of fandfill gas will rest with Council regardless of land

ownership.

COMMERCIAL IN CONFIDENCE
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5 MONITORING PROGRAMME

This section defines the monitoring pragram for the Tempe Lands site to ensure that the measures putin
_ place during the remediation works continue to prevent a risk of harm to heaith or the environment.

if the monitoring program determines that works are required to réctify deficiencies then this must be
undertaken promprly in order to avoid potential harm to the environment or human health,

The Manager Property is responsible for ensuring that monitoring is undertaken in accordance with this
program, or a revised regime approved by the Director Technical Services.

Table 5: Monitoring program for council managed property

Area | Inspection Monitoring to be undertaken
-| deseription | Frequency :
_ s Visual inspection of the cap integrity surface drainage lines and drainage
Area TAf1B conduils with respect-to erosion or other impacts that may expose
Former contaminated material.
container 3monthiy |« The inspection should be recorded using a form developed for this
yard ' purpose and in particular details of any deficiencies and action taken to
‘ resolve: The records should be retained by the Manager Property for
inspection as required during reviews of the plans implementation,

G In accordance with EPA Waste Group landfilt licence surrender conditions:
‘moni?osring ‘I = Quarterly gas sampling from gas wells by a suitably qualified consultant
0 wells in _ including provrsron of a summary report to moniter gas levels and if off

areas 3 monthly site migration is occurring.
1A/1B and o Notification of the EPA within 24 Hrs where methane levels exceed 1.25%
off site Annual summary report to be provrded to EPA Waste group by 31
January.each year for the previous year,

Gas At present, the ongoing gas monitoring requirements are being managed

monitoring through licence surrender conditions set by the NSW EPA for the surrender of
from gas the environment pratection licence for the Tempe Waste Depot {only a portion
manitoring of the Site), and through ongoing correspondence

wells

installed e ‘?; ed The angoing landfill gas monitoring requirements at the Site are hkely to be
“within {4 “I"subject to change depending on the results of the monitoring and subsequent |
Areas figison with the NSW EPA. In addition, some maintenance requirements may
1AMB (see be applicable following the implementation of offsite' gas migration mitigation
“attached measures. Council is to maintain a register which provides a summary of the
‘Figure) current gas monitoring and gas mitigation system maintenance requirements,

Tenix Projects 509TR004_04.doc
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and to ensure that the necessary works are undertaken.

The gas monitoring is to be undertaken by a suitably qualified and

“experienced environmental consultant in accordance with the methodology

presented in Coffey Geosciences (2005) document titled Remediation And
Development Of Tempe Lands, Reference 164¢5a001, Landfilf Gas
Monitoring Plan, Ternpe, NSW (ref: $21090/7-DG, 13 January 2005), a copy
of which is attached, Coffey's (2005)

Tenix Projects 509TR004_{4.doc
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6 CONTROL OF FUTURE WORKS -

Future maintenance or construction works on the Tempe Lands site need to b assessed for their potenUai _

1o compromise the remediation measures. Any proposed works should be assessed by the Council’s
Manager Property using the following flow chart. :

6.1

Assessment process

STEP T: Establish if required works

NO Works carried out in accordance

may impact upon integrity of existing ———p» with normal Council procedures

capping through excavation,
changes in levels or changes to
drainage provision

il YES

STEP 2: Determine if the impact
upon the capping is fikely to be
significant.e.g. removal of the
capping over a wide area (more than
minor trenching), change in
propased land use or zoning

NOT SIGNIFICANT

STEP 2A: Consult with Site Auditor

SIGNIFICANT | to ensure proposed works are
I—

acceptable and obtain guidance for
compliance as required

- Statement (WMS) from the

STEP 3: Obtain Works Methodology

Contractor engaged for the works.
WMS is to be prepared with an
understanding of the requirements of

STEP 4A: Contractor to address

comments and resubmit

this Plan

STEP 4: Review WMS 1o ensure

control measures proposed for works |

T .

are acceptable,

NOT ACCEPTABLE

* Tenix Projects 509TR0D4_04.doc

STEP 5: Ensure agreed design and
WMS are adopted during the works.
Marrickville Council should inspect

afl works at completion for approval.
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6.2 Contaminated material management

Any landfill or contaminated material exposed by excavation during construction and maintenance works
- must be properly managed during the works in order to prevent:

Contamination of the capping surface {use plastic sheeting or similar as a separation layer)
Dispersion by wind blown dust {use covers or maintain the material in a damp condition)
Dispersion by stormwater run off (proper management of stormwater)
Tracking of material offsite by vehicles (cleaning of vehicle wheels)

Release of contaminated groundwater to the environment (control of pumping and drainage routes
and disposal via !icensed means)

Upon completion of the works the cap must be reinstated with VENM of at least the same thickness and
compaction level used for the original capping. Source documentation for the VENM must be provided to
the Council's Manager Property including assessment by a suitable consultant that the material can be
classified as VENM. The material should also be inspected at point of delivery for any signs of
contamination such as adours, staining, presence of rubbish etc. The VENM materials should aiso be
validated by a consultant and documentation provided to the Manager Property.

Any excavated contaminated material must be-properly disposed of. This could be achieved by reburial
under a suitable cap or disposal offsite following waste classification. Documentation should be provided by
the Contractor to the Manager Praperty for any material disposed of off site 1nciudmg

o Material testing

» Waste tracking (consignment autharisation and waste transport certificate)

6.3 Outline OH&S requirements for construction and maintenance works

- During construction and maintenance works it is likely that workers may come in to contact with
contaminated material or locations with the potential presence of landfill gas. The following outiine
Occupational Health and Safety requirements are presented for guidance. It is essential that a risk

- assessment and work methodology statement are prepared and rev:ewed to assess the specific nsks

associated with the proposed warks.

6.3.1  Site Control

For the purpose of containing and controlling the potential transfer of contaminated soi the following zones
are to be set up and malntalned :

Work Zone - this is the area in which excavations will be carried out which is to be flagged off and
~ only people who are necessary for undertaking the work should enter this zone;

and transfer of contaminated soil is to be cleaned within the Work Zone. Decontamination of
equipment shall comprise physical removal using scraping or brushing of all scil adhering to
excavation implements, wheelbarrows etc. on to the piles of soil which are to be removed.

o COMMERCIAL IN CONFIDENCE
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632 Site Hazards

Potential hazards exist through dermal contact, mgestlon or inhalation of soil or groundwater that rnay
contain chemical contammatton or asbestos fragments

Recommended personal protective equipment (PPE) may include disposable coveralls, gloves and suitably
rated dust masks. Glasses may be-required if there is a risk of soil or groundwater contact with the eyes.

Hazards associated with landfill gas include explosive atmospheres or asphyxiation due to gas displacing
oxygen within confined spaces such as trenches, stormwater drains, pits and enclosed sub floor areas within
buildings. A calibrated gas monitor should therefore be used by suitably trained personnel prior to entry and
during works in locations where landfill gas may collect. The gas monitor should be capable of providing
alarms for explosive atmospheres or low oxygen situations. '

6.3.3 Safe Work Practises

The following safe work practises should be employed as a minimum dunng any excavation work that
penetrates the cap:
« Eating, dnnklng, chewing gum or tobacco, smokmg or any pracnce that involves hand to mouth
transfer increases the probability of ingestion of foreign matter inta the body. Personnel should
ensure that hands are thoroughly washed before eating, drinking or smoking with an appropriate
. sanitizer (such as Chlorohexidine);
e Any clothing that becomes dlrty from on site work should be disposed of or washed separately from
other clothes
e Smoking shoutd be avoided due to the potential for presence of fandfil gas
Monitoring for explosive or low oxygen atmospheres in confined excavations.

COMMERCIAL IN CONFIDENCE
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6.4 Contmgency plan

It is important that the Contractor has in place contingency plans should any enwronmental issues arise
- during the works. Potential issues and centlngency measures are provided in table 6.4 below.

Table 6.4 : Contingancy plan

Environmental Issue

Possible Control Measures

Issue
Discovery of Unknown Exposing potentially | If potentially contaminated material is
Materials contaminated soil encountered during excavation {eg. drums,
andfor material of petroleum or other strong adours, etc), cease
unknown origin and work and immediately notify Marrickville
composition to the Council. In addition, expert advice should be
surface sought from a suitably qualified environmental
consultant as to the nature and crigin of the
material and potential health impacts associated
with it.
Air quality | Excessive dust Keep loose surfaces, stockpiles moist or
generated during covered. Monitor dust levels \nsually Cease
| excavation dust generating activities if excessive dust is
being generated and during periods of high
wind. A
Odours develop during | If significant odours are encountered, work will
penetration of the cap | temporarily be ceased while the odour
- dissipates to acceptable levels.
{f the odour continues to be present during
excavation works, the work is to be stopped and
 the source and nature of the odour investigated
by a suitably qualified environmental consultant.
Waste Potentiatly “Avoid over excavation and reuse/retain soil
contaminated excess | within site where appropriate.

soif generated for
disposal

-If offsite disposal is required, undertake a waste

classification in accordance with the NSW DEC
guidelines. Then remove the excess soil and
dispose of appropriately to a licensed fandfill.

Potentially
contaminated
groundwater
generated for disposal
due to dewatering of

.| excavation

- Where practicable, avoid excavations below the

groundwater table and avoid dewatering. If:
offsite disposal is required, the water should be
tested and dlsposed of appropriately to a
ficensed facility in accordance with the NSW
DEC guidelines or a trade waste permit can be
made with Sydney Water to dispose via

pUmping to a sewer system.

Tenix Projects 509TR004_04.doc
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*_Table 6.4 : Contingency plan

contaminating the cap

| Environmental Issue Issue Possibie Control Measures
Spillages and leakages Spillages of oils and | Refuel plant and equipment using mobile tanker
‘ ' lubricants from in a designated aréa away from landscaped
machinery areas, excavation or ‘open cap' areas or near

joins in the concrete pavement,
Make available "spill kits” on site. Clean up
spitlage as soon as practicable using spil-kits.

Soil and water

Erosion of disturbed
capped areas, loose
soils, stockpiles

Contractor to prepare a Soil and Water
Management Plan prior to commencement of
work to detail site-specific soil and water contral
measures and provide this to Council,

Install sediment fencing down-slope of the
excavation / construction areas and upslope of
the wetlands or canal.

Install silt traps or straw bails around stormwater
drains/grates. -

Excavated materials-resulted from small-scaled

- short term excavations should be temporarily

placed adjacent to the excavations where
appropriate. Where excavated materials could
not be backfilled within one day, the excavated -
materials should be placed in desngnated
stockpiles.

Tracking of dirt from
site onto pubtic roads

Check vehicle tyres and clean off excess
mudfsoil and install a grate at entrance/exit.
Install a whee! wash bay at entrancefexit if
necessary.

Explosive Gases

Ingress of explosive

gases into buildings

andfor service pits
construcied at the
Site.

Future Development App!lcatlons for buildings
and/or service trenches 1o be constructed at the
Site should consider the potential ingress and
accumulation of explosive gases, and if
necessary {depending on the scope of the
proposed works), ensure appropriate gas -
mitigation measures are implemented, where
required. .

Tenix Projects 509TR004_04.do¢
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7- PERIODIC REVIEW

This ptan will be subject to. penodlc review by the Director Techmcal Sennces in order to verify that the
controls and monztormg that are in place are adequate

Periodic reviews should be undertaken on an annual basis o foilowmg the discovery of any major issues:
The review should address the following items:

o Anyissues identified by the ongoing monitoring
e The frequency and type of future monitoring |
»  The respensibilities of the parties involved and delegation of these

The outcome of the review and any actions should be recorded and notified to the relevant parties.

' . COMMERCIAL IN CONFIDENCE
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8 REFERENCES

~ The following reference documents have been used in the production of The Plan and should be constited
* for more detailed understandnng of the requirements contained herein as required.

Reference

Comments '

Site Audit Report - Validation of remediation of
areas 1A and 1B

LTo be provided February 2006

Site Auditors review and sign off of: validaﬂon

| conducted on the construction of capping to areas

1A and 1B of the Tempe Lands site.

Approval of the surrender of licence 6665
Notice No. 1041812, EPA, 09 December 2004

Conditions imposed by -the EPA upon Marrickville
Council during surrender of the. POEO ficence
formally in place for landfill operation at Tempe
Lands.  In particular requirements for gas
monitoring, -leachate dlsposal and control of future
development.

Coffey Geosciences (2005) Remediation And

 Devefopment  Of Tempe Lands, Reference

164csa001, Landfif Gas Monitoring Plan, Tempe,
NSW (ref: S21090/7-DG, 13 January 2(}05).

Provides framework for gas momtonng and |
investigation works to be undertaken at the Site. ltis-
noted that the document also applies to other areas

| within Tempe Lands apart from Areas 1A/1B.

Coffey Geosciences (2006} Tempe (lands
Remediation, Cap Validation Reporl, Areas. 1A/1B
(ref: S21090/7 EH, April 2006)

Validation of capping works undertaken to area 1A/
1B prepared for review-by the NSW EPA Accredited
Site  Auditor (Contaminated Lands).Currently
awaiting Site Aulit Statement.

As built operation and maintenance records
508TR003, Tenix Projects, 14 February 2006

Combined resource including all as built operation
and maintenance records from the Tempe Lands

remediation and development works
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