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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 (C10 – 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. 
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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: 

• Lot A DP 399884, including 630 Princes Highway – KAS Auto 

• Lot B in DP 399884, including 632 Princes Highway – Kennards Storage 

• Lot A DP 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: 

• Lot 201 in DP1097238 – Area 1A 

• 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 
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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. 

1.5 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. 

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

• 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. 

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

• 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: 

• 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. 

• 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: 

• 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 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: 

• Material testing 

• Waste tracking (consignment authorisation and waste transport certificate) 
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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. 
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2 OBJECTIVES 

The objectives of the Remedial Action Plan are: 

• 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.
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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.I.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.I.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 20,000m2 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 
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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 MW2 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: 

• NSW DECC (2006) Guidelines for the NSW Auditor Scheme (Second Edition); 

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

• 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 II 
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: 

• Protection of marine aquatic ecosystems; and 

• 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 7μg/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 5th and 6th 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 
GW21 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 Soil 

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 MW8.  

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 MW8, a relatively small quantity of landfill waste. 

Ammonia was encountered in groundwater samples from MW6, MW7 and MW8. Monitoring wells MW6 
and MW8 are in close proximity to the boundary of the landfill site. Some relatively deep fill material in 
MW8 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: 

• NSW EPA (2006) Guidelines for the NSW Site Auditor Scheme; 

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

• 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 
Commercial/Industrial Land Use (mg/kg) 

Source 

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 

Commercial/Industrial Land Use (mg/kg) 
Source 

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: 

• 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): 

• 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. 

• 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. 



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

Coffey Environments 
ENVILCOV00315AH-R03d.doc 
3 February 2009 

24

D R A F T
TABLE 7.2:  PROPOSED Validation CRITERIA FOR imported soil 

CHEMICAL IMPORTED SOIL 
VALIDATION CRITERIA 

(mg/kg 

SOURCE* 

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: 

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

• 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 

• 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.  It is 
considered that the following strategies represent methods that may be applicable to the remediation of 
the impacted soil on the Princes Highway sites. 

• Onsite and/or Offsite Treatment; 

• Excavation and offsite disposal of contaminated soil to landfill; and 

• 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 

• 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: 

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

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

• 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: 

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

• 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. 
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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: 

• 5 samples on the base of each excavation (1 centre base and 1 per base of each wall); 

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

• 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 (USTs) 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: 

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

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

• 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 notifications 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 25m2 on the base of each excavation (minimum one per base); 

• 1 sample per 10m length of each wall of each excavation (minimum one per wall); 

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

• 1 sample per 10m length of pipework (minimum one per pipe) if present; 

• 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: 

• Assessment and approval of proposed source sites prior to importation; and 

• 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: 

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

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

• 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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• 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: 

• 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 

• 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: 

• 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; 

• 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; 

• Visual assessment of the condition of geo-vent risers associated with passive system; 

• Quarterly air monitoring of the basement car park and any enclosed basement areas: and  

• 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: 

• 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. 

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

• 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. 

• 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: 

• Phenols – 50% to 130% 

• SVOCs – 60% to 130% 

• Other organics – 60% to 130% 

• 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: 

• Checking that the reporting limits and procedures are satisfactory; 

• Checking that the samples are analysed within holding times; 

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

• 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 

• 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; 

• 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): 

• 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; 

• 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; 

• 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; 

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

• 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; 

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

• 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; 

• waste management; 

• covering of loads, stockpiles etc; 

• material tracking and documentation; 

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

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

• contingencies; and 

• 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.



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

Coffey Environments 
ENVILCOV00315AH-R03d.doc 
3 February 2009 

44

D R A F T
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 
OHS Controls Fail or 
environmental or OHS 
monitoring indicates 
potential hazards. 

Environmental and OHS contingencies would be presented in the 
Site Management Plan to be prepared by the Contractor.  

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: 

• Contaminated Land Management Act 1997 (DEC); 

• 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: 

• implement a monitoring program to check the ongoing performance of the containment;  

• implement controls on site excavation and maintenance work; and  

• 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: 

• the approximate location and nature of the contained soil; 

• the containment design; 

• a monitoring program for the containment area;  

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

• responsibility for implementation of the plan and documentation requirements; and 
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• 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; 

ii 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 B 
Previous Investigation Results 
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Table LR1 Laboratory Results
Kennards Storage Facility, Princes Hwy Tempe Field_ID BH2  0.5-0.8 BH2  1.5-1.7 BH3 0.5-0.7 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 BH5 0.3-0.5 BH5 1.0-1.2 BH5 1.3-1.5 BH5 2.5-2.7 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_Date-Time20/05/2008 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 OriginFILL RESIDUAL FILL FILL FILL RESIDUAL FILL FILL RESIDUAL FILL FILL FILL RESIDUAL FILL FILL FILL RESIDUAL RESIDUAL FILL FILL FILL

 Group Chemical NameUnits EQL NEPM 
1999 HIL 
F

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 (total)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 - C 9 Fractionmg/kg 10 65 1 650 3 2600 3 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10 14 <10 <10  - <10 <10 <10 <10 <10 <10
TPH C10 - C14 Fractionmg/kg 50 <50 <50  - <50 <50 <50 <50 <50 <50 <50 110 2060 <50 <50  - <50 <50 <50 <50 <50 <50
TPH C15 - C28 Fractionmg/kg 100 <100 <100  - 180 <100 <100 <100 <100 <100 130 890 4380 <100 <100  - <100 <100 <100 <100 <100 <100
TPH C29-C36 Fractionmg/kg 100 <100 <100  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100  - <100 <100 <100 <100 <100 <100
TPH+C10 - C36 (Sum of total)mg/kg 1000 1 10000 3 40000 3 <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 1 10 3 40 3 <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
Ethylbenzenemg/kg 0.5 50 1 600 3 2400 3 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <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 1 288 3 1152 3 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <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 <0.5 <0.5 <0.5 <0.5
Xylene (o) 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 Totalmg/kg 25 1 1000 3 4000 3 <1 <1  - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1  - <1 <1 <1 <1 <1 <1

PAH Acenaphthenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Acenaphthylenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Anthracenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Benz(a)anthracenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5

Benzo(a) pyrenemg/kg 0.5 5 0.8 3 3.2 3 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Benzo(b)fluoranthenemg/kg 0.5 <0.5  -  - 0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Benzo(g,h,i)perylenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Benzo(k)fluoranthenemg/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)anthracenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Fluoranthenemg/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(1,2,3-c,d)pyrenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Naphthalenemg/kg 0.5 <0.5  -  - <0.5  -  - <0.5  -  - <0.5  -  -  - <0.5  - <0.5 <0.5  - <0.5  - <0.5
Phenanthrenemg/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 mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
a-BHC mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Aldrin mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Aldrin + Dieldrinmg/kg 50  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
b-BHC mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
cis-Chlordanemg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
d-BHC mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
DDD mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
DDT mg/kg 0.2  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
DDT+DDE+DDDmg/kg 1000  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Dieldrin mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Endosulfan Img/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Endosulfan IImg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Endosulfan sulphatemg/kg 0.05 60 3 240 3  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Endrin mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Endrin aldehydemg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Endrin ketonemg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
g-BHC (Lindane)mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Heptachlor mg/kg 0.05 50  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Heptachlor epoxidemg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Hexachlorobenzenemg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Methoxychlormg/kg 0.2  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
trans-chlordanemg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

PCB PCBs (Sum of total)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

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

WASTE CLASSIFICATION

General Solid 2 Restricted Solid 2

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



BH7  4.0-4.2 BH7  6.8-7.0 BH8 0.5-0.7 BH8 2.5-2.7 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  10.0-10.2BH11 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 77 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  - 
 - 6.6  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 9.8  -  -  -  -  - 

 -  -  -  - <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  -  -  -  -  - 
 -  -  -  - 0.9  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 0.2  -  -  -  -  - 



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  D1 0.5 MW2 D2 1.0 MW2  D3 1.5 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  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 
 -  - <0.1  -  -  -  -  -  -  -  -  - 0.075  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 
 -  - <0.2  -  -  -  -  -  -  -  -  - <0.2  -  -  -  -  - 
 -  - <0.3  -  -  -  -  -  -  -  -  - <0.3  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - 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  -  -  -  -  - 
 -  - <0.05  -  -  -  -  -  -  -  -  - <0.05  -  -  -  -  - 

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

ND  - ND  - Detected  -  - ND  -  - ND  - ND  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - <0.1  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - <0.05  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - <0.1  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - <0.1  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - <0.1  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - <0.001  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - <0.1  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  - 0.2  -  -  -  - 



Table LR1 Laboratory Results
ATECO, Princes Hwy Tempe 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 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 FILL FILL RESIDUAL FILL RESIDUAL FILL FILL RESIDUAL RESIDUAL RESIDUAL FILL RESIDUAL FILL RESIDUAL RESIDUAL FILL

 Group Chemical Name Units EQL NEPM 1999 HIL F

Metals Arsenic mg/kg 5 500 500 2000  - 8 9 7 12  - 7 11 12 10 7 11 7 <5 7  - 
Cadmium mg/kg 1 100 100 400  - <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 2 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 1 650 3 2600 3  - <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 100  - <100 <100 <100 <100  - <100 <100 <100 <100 120 <100 <100 <100 <100  - 
TPH C29-C36 Fraction mg/kg 100  - <100 <100 <100 <100  - <100 <100 <100 <100 <100 <100 <100 <100 <100  - 
TPH+C10 - C36 (Sum of total) mg/kg 1000 1 10000 3 40000 3  - <250 <250 <250 <250  - <250 <250 <250 <250 195 <250 <250 <250 <250  - 

BTEX Benzene mg/kg 0.2 1 1 10 3 40 3  - <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 1 600 3 2400 3  - <0.5 <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 1 288 3 1152 3  - <0.5 <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 (o) 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 25 1 1000 3 4000 3  - <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 3 3.2 3  - <0.5  -  -  -  - <0.5  - <0.5  -  -  -  -  -  -  - 
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  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

OCP 4,4-DDE mg/kg 0.05  -  -  - <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 I mg/kg 0.05  -  -  - <0.05  -  -  -  - <0.05  -  -  -  -  -  - <0.05
Endosulfan II mg/kg 0.05  -  -  - <0.05  -  -  -  - <0.05  -  -  -  -  -  - <0.05
Endosulfan sulphate mg/kg 0.05 60 3 240 3  -  -  - <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  - 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  -  -  -  -  - 
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  -  -  -  -  - 

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

Field_ID
Sample Date
Sample Origin

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

WASTE CLASSIFICATION

General Solid 2 Restricted Solid 2

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



BH33 1.0-1.2 BH33 2.32.4 BH34 0.5-0.7 BH35 0.5-0.7 BH36 0.3-0.4 BH36 1.5-1.7 BH37 0.5-0.7 BH37 1.5-1.7 BH37 2.5-2.7 BH38 0.5-0.7 BH38 2.5-2.7 BH38 3.9-4.0 BH39 _0.5-0.7 BH39 _2.5-2.7 BH40 _0.5-0.7 BH40 _1.3-1.4 BH41 0.5-0.7 BH41_1.5-1.7 BH42 0.5-0.7 BH42 1.0-1.2 BH44 0.5-0.7 BH44 1.5-1.7 BH45 0.5-0.7 BH45 1.5-1.7
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  - 
1.4  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  - <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  - 

<0.1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

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

<0.001  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<0.1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

0.2  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 



BH46 _0.5-0.7 MW9 0.5-0.7 MW9 1.0-1.2 MW9 2.5-2.7 MW10 1.9-2.0 MW11 0.5-0.7 MW11 1.5-1.7 MW11 3.9-4.0 MW12 0.5-0.7 MW12 1.0-1.2 MW12 3.4-3.5 MW13 0.5-0.7 MW13 2.5-2.7 MW14 0.5-0.7 MW14 1.0-1.2 MW14 2.5-2.7 MW15 0.5-0.7 MW15 1.5-1.7 MW15 4.5-4.7 MW16 0.5-0.7 MW16 1.0-1.2 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 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 MW20 0.5-0.7 MW20 1.0-1.2 MW20 1.9-2.0
Job: Valad Property Group 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 FILL RESIDUAL FILL FILL RESIDUAL FILL FILL FILL FILL FILL RESIDUAL FILL FILL RESIDUAL RESIDUAL

 Group Chemical Name Units EQL NEPM 1999 
HIL F

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 2 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 2 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 1 650 3 2600 3 <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 1 10000 3 40000 3 <250 <250 275 <250 <250 <250 2605 <250 <250 505 <250 275 <250 <250 <250

BTEX Benzene mg/kg 0.2 1 1 10 3 40 3 <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 1 600 3 2400 3 <0.5 <0.5 <0.5 <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 1 288 3 1152 3 <0.5 <0.5 <0.5 <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 (o) 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 25 1 1000 3 4000 3 <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 3.5 <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 0.8 3 3.2 3 <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 1.4 <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 1.4  -  - 
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 mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  - <0.05  -  - 
cis-Chlordane mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  - <0.05  -  - 
d-BHC mg/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 I mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  - <0.05  -  - 
Endosulfan II mg/kg 0.05  -  -  -  -  -  -  -  -  -  -  -  - <0.05  -  - 
Endosulfan sulphate mg/kg 0.05 60 3 240 3  -  -  -  -  -  -  -  -  -  -  -  - <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

Field_ID
Sample Date
Sample Origin

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

WASTE CLASSIFICATION

General Solid 2 Restricted Solid 2

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



Table LR2 - Groundwater Results
630 - 726 Princes Hwy Environmental Assessment

Field_ID MW20 MW19 MW2 MW4 MW7 MW6 MW8 MW9 MW10 MW11 MW12 MW14 MW15 MW16 MW13

Sample_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

Sample Origin Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

Group Chemical Name Units EQL

Metals Arsenic μg/L 1 2.3 2 50 3 <1 3 <1 4 <1 1 16 92 <1 2 <1 <1 <1 <1 <1
Cadmium μg/L 0.1 0.7 1 5 3 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 III) μg/L 1 27.4 1 50 3 <1 <1 <1 <5 <1 <1 <5 <1 <1 <1 <1 <1 <1 <1 <1
Copper μg/L 1 1.3 1 1000 3 1 1 3 1 20 2 38 3 4 3 4 6 3 3 5
Lead μg/L 1 4.4 1 50 3 <1 1 <1 <1 6 <1 160 <1 <1 3 <1 <1 <1 <1 <1
Mercury (Inorganic) μg/L 0.1 0.1 1 1 3 <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 μg/L 1 7 1 100 3 <1 7 4 3 29 23 12 53 1 2 4 4 5 2 4
Zinc μg/L 5 15 1 5000 3 10 19 31 27 144 143 262 47 39 71 45 19 38 13 48

TPH C6 - C9 Fraction μg/L 20 20 4 <20 130 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
C10 - C14 Fraction μg/L 50 50 4 <50 360 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15 - C28 Fraction μg/L 100 100 4 <100 <100 <100 <100 <100 <100 200 <100 <100 <100 <100 <100 <100 <100 <100
C29 - C36 Fraction μg/L 50 50 4 <50 <50 <50 <50 <50 <50 100 <50 <50 <50 <50 <50 <50 <50 <50
Total C10 - C36 μg/L 375 5 0 490 0 0 0 0 300 0 0 0 0 0 0 0 0

BTEX Benzene μg/L 1 500 1 10 3 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene μg/L 2 180 2 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Ethylbenzene μg/L 2 80 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
meta & para-Xylene μg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
ortho-Xylene μg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total Xylenes μg/L 4 75 2 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4

PAH Naphthalene μg/L 1 50 1 <1 1.1 <1 - - - <1 - - - <1 <1 - <1 <1
Acenaphthylene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Acenaphthene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Fluorene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Phenanthrene μg/L 1 0.6 2 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Anthracene μg/L 1 0.01 2 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Fluoranthene μg/L 1 1 2 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Pyrene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Benza[a]anthracene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Chrysene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Benzo[b]fluoranthene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Benzo[k]fluoranthene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Benzo[a]pyrene μg/L 0.5 0.1 2 0.01 3 <0.5 <0.5 <0.5 - - - <0.5 - - - <0.5 <0.5 - <0.5 <0.5
Indeno[123-cd]pyrene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Dibenzo[ah]anthracene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1
Benzo[ghi]perylene μg/L 1 <1 <1 <1 - - - <1 - - - <1 <1 - <1 <1

Phenols Phenol μg/L 1 400 1 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2-Chlorophenol μg/L 1 340 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2-Methylphenol μg/L 1 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
3,4-Methylphenol μg/L 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2-Nitrophenol μg/L 1 2 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,4-Dimethylphenol μg/L 1 2 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,4-Dichlorophenol μg/L 1 120 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,6-Dichlorophenol μg/L 1 34 2 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
4 Chloro 3 Methylphenol μg/L 1 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,4,6-Trichlorophenol μg/L 1 3 2 10 3 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
2,4,5-Trichlorophenol μg/L 1 4 2 1 3 <1.0 <1.0 <1.0 - - - <1.0 - - - <1.0 <1.0 - <1.0 <1.0
Pentachlorophenol μg/L 2 22 1 10 3 <2.0 <2.0 <2.0 - - - <2.0 - - - <2.0 <2.0 - <2.0 <2.0

Ammonia Ammonia (sampled 13/6/2008) μg/L 0.010 0.91 0.010 - - <0.010 - 2.31 0.243 78.1 - - - - <0.010 <0.010 <0.010 <0.020
Ammonia (sampled 18/6/2008) μg/L 0.010 0.91 0.010 <0.050 <0.050 <0.050 <0.050 1.86 0.285 73.9 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Notes:

Concentration exceeds Marine Water Guidelines

Concentration exceeds ANZECC Recreational Use Guidelines

Concentration exceeds Dutch Intervention Values

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

Based on ANZECC (2000) Low Reliability 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 for the Assessment and Management of Groundwater Contamination
5 Based on Dutch Intervention Values

Not Analysed

Not DetectedND

THRESHOLD CONCENTRATIONS

Marine water Recreational Other

1

2

3

4

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

Results in mg/kg unless otherwise specified
Sample ID BH9  2.5-2.7 DUP  1 RPD % BH2  0.5-0.8 DUP  2 RPD% BH2  0.5-0.8 DUP 2a RPD% BH23  0.5-0.7 DUP  4 RPD% BH21  1.0-1.2 DUP  5 RPD% BH21  1.0-1.2 DUP  5a RPD% BH18  1.0-1.2 DUP  6 RPD% BH11 1.5-1.7

Duplicate 19/05/2008 19/05/2008 20/05/2008 20/05/2008 20/05/2008 20/05/2008 21/05/2008 21/05/2008 21/05/2008 21/05/2008 21/05/2008 21/05/2008 21/05/2008 21/05/2008 23/05/2008

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 40 6 6 0 7 6 15 13
Cadmium <1 <1 ND <1 <1 ND <1 <0.1 ND <1 <1 ND <1 <1 ND <1 0 NC <1 <1 ND <1
Chromium (total) 16 19 17 7 8 13 7 5 33 11 13 17 10 15 40 10 8 22 12 13 8 14
Copper 32 30 6 12 18 40 12 10 18 28 26 7 37 62 51 37 24 43 58 46 23 16
Lead 93 97 4 8 8 0 8 6 29 32 36 12 51 66 26 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 24 43 36 18 127 120 6 42 49 15 42 39 7 136 86 45 79

TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction <10 <10 ND <10 <10 ND <10  - NC <10 <10 ND <10 <10 ND <10  - NC <10 <10 ND <10

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

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

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

Total C6-C36 <250 <250 ND <250 <250 ND <250  - NC <250 <250 ND <250 <250 ND <250  - NC <250 <250 ND <250

BTEX
Benzene <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2

Toluene <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5

Ethylbenzene <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5

meta & para-Xylene <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <1 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <1 ND <0.5 <0.5 ND <0.5

ortho-Xylene <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5

Total Xylenes <1 <1 ND <1 <1 ND <1  - NC <1 <1 ND <1 <1 ND <1  - NC <1 <1 ND <1

POLYCYCLIC AROMATIC HYDROCARBONS 
Acenaphthene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND <0.5  - NC  - 
Acenaphthylene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND <0.5  - NC  - 
Anthracene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND <0.5  - NC  - 
Benz(a)anthracene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 1.1  - NC  - 
Benzo(a) pyrene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 1.2  - NC  - 
Benzo(b)fluoranthene  -  - - <0.5 <0.5 ND <0.5 <1 ND  -  -  - <0.5 <0.5 ND <0.5 <1 ND 1.2  - NC  - 
Benzo(g,h,i)perylene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 0.7  - NC  - 
Benzo(k)fluoranthene  -  - - <0.5 <0.5 ND <0.5 <1 ND  -  -  - <0.5 <0.5 ND <0.5 <1 ND <0.5  - NC  - 
Chrysene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 1  - NC  - 
Dibenz(a,h)anthracene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND <0.5  - NC  - 
Fluoranthene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 1.7  - NC  - 
Fluorene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND <0.5  - NC  - 
Indeno(1,2,3-c,d)pyrene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 0.6  - NC  - 
Naphthalene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND <0.5  - NC  - 
Phenanthrene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 0.6  - NC  - 
Pyrene  -  - - <0.5 <0.5 ND <0.5 <0.5 ND  -  -  - <0.5 <0.5 ND <0.5 <0.5 ND 1.7  - NC  - 
Total PAH  -  - -  -  - ND  -  -  -  -  -  -  -  - ND  -  -  - 9.8  - NC  - 
ORGANOCHLORINE PESTICIDES
4,4-DDE  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
a-BHC  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Aldrin  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Aldrin + Dieldrin  -  - -  -  -  -  -  -  - <0.1  - NC  -  -  -  -  -  -  -  -  -  - 
b-BHC  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
cis-Chlordane  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
d-BHC  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
DDD  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
DDT  -  - -  -  -  -  -  -  - <0.2  - NC  -  -  -  -  -  -  -  -  -  - 
DDT+DDE+DDD  -  - -  -  -  -  -  -  - <0.3  - NC  -  -  -  -  -  -  -  -  -  - 
Dieldrin  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Endosulfan I  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Endosulfan II  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Endosulfan sulphate  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Endrin  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Endrin aldehyde  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Endrin ketone  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
g-BHC (Lindane)  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Heptachlor  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Heptachlor epoxide  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Hexachlorobenzene  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
Methoxychlor  -  - -  -  -  -  -  -  - <0.2  - NC  -  -  -  -  -  -  -  -  -  - 
trans-chlordane  -  - -  -  -  -  -  -  - <0.05  - NC  -  -  -  -  -  -  -  -  -  - 
PCBs -
Total PCBs  -  - -  -  -  -  -  -  - <0.1  - NC  -  -  -  -  -  -  -  -  -  - 

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

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
Duplicate
Date of Sampling
HEAVY METALS
Arsenic
Cadmium
Chromium (total)
Copper
Lead
Mercury
Nickel
Zinc

TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction
C10 - C14 Fraction
C15 - C28 Fraction
C29 - C36 Fraction
Total C6-C36
BTEX
Benzene
Toluene
Ethylbenzene
meta & para-Xylene
ortho-Xylene
Total Xylenes
POLYCYCLIC AROMATIC HYDROCARBONS 
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a) pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAH

ORGANOCHLORINE PESTICIDES
4,4-DDE
a-BHC
Aldrin
Aldrin + Dieldrin
b-BHC
cis-Chlordane
d-BHC
DDD
DDT
DDT+DDE+DDD
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulphate
Endrin
Endrin aldehyde
Endrin ketone
g-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor
trans-chlordane

PCBs
Total PCBs

DUP7 RPD% BH13 1.5-1.7 DUP8 RPD% BH13 1.5-1.7 DUP8a RPD% BH5 1.0-1.2 DUP10 RPD% BH5 1.3-1.5 DUP11 RPD% BH5 1.3-1.5 DUP11a RPD% MW11 0.5-0.7 DUPZ 6 RPD% MW15 1.5-1.7 DUPZ 7
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 23/05/2008 27/05/2008 27/05/2008 27/05/2008 27/05/2008

FILL FILL FILL FILL FILL FILL FILL

10 26 8 9 12 8 7 13 8 10 22 <5 <5 ND <5 4 NC 9 10 11 13 6
<1 ND <1 <1 ND <1 0 NC 6 4 40 <1 <1 ND <1 1 NC <1 <1 ND <1 <1
10 33 5 5 0 5 4 22 10 11 10 6 6 0 6 6 0 43 49 13 23 14
16 0 47 55 16 47 41 14 38 31 20 14 10 33 14 16 13 16 16 0 7 7
42 30 19 17 11 19 15 24 42 48 13 8 9 12 8 22 93 85 61 33 36 34

<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 <0.1
10 22 18 18 0 18 13 32 13 10 26 4 3 29 4 5 22 22 28 24 <2 <2
79 0 81 70 15 81 70 15 341 346 1 80 80 0 80 153 63 68 56 19 19 19

<10 ND <10 <10 ND <10  - NC <10 <10 ND 14 <10 NC 14  - NC <10 <10 ND <10 <10
<50 ND <50 <50 ND <50 <50 ND 110 160 37 2060 3180 43 2060 2030 1 <50 <50 ND <50 <50
<100 ND 130 <100 NC 130 <100 NC 890 860 3 4380 5020 14 4380 3860 13 <100 <100 ND <100 <100
<100 ND <100 <100 ND <100 110 NC <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100
<250 ND 205 <250 NC 205  - NC 1050 1070 2 6490 8250 24 6490  - NC <250 <250 ND <250 <250

<0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2
<0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5
<0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5
<0.5 ND <0.5 <0.5 ND <0.5 <1 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <1 ND <0.5 <0.5 ND <0.5 <0.5
<0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5
<1 ND <1 <1 ND <1  - NC <1 <1 ND <1 <1 ND <1  - NC <1 <1 ND <1 <1

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - <0.5  - NC  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

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

Results in mg/kg unless otherwise specified
Sample ID
Duplicate
Date of Sampling
HEAVY METALS
Arsenic
Cadmium
Chromium (total)
Copper
Lead
Mercury
Nickel
Zinc

TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction
C10 - C14 Fraction
C15 - C28 Fraction
C29 - C36 Fraction
Total C6-C36
BTEX
Benzene
Toluene
Ethylbenzene
meta & para-Xylene
ortho-Xylene
Total Xylenes
POLYCYCLIC AROMATIC HYDROCARBONS 
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a) pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAH

ORGANOCHLORINE PESTICIDES
4,4-DDE
a-BHC
Aldrin
Aldrin + Dieldrin
b-BHC
cis-Chlordane
d-BHC
DDD
DDT
DDT+DDE+DDD
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulphate
Endrin
Endrin aldehyde
Endrin ketone
g-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor
trans-chlordane

PCBs
Total PCBs

RPD% BH27 1.0-1.2 DUPZ 8 RPD% MW16 1.0-1.2 DUPZ 9 RPD% MW13 0.5-0.7 DUPZ 10 RPD% BH39 _0.5-0.7 DUPZ 11 RPD% BH41 0.5-0.7 DUPZ 12 RPD% MW20 1.0-1.2 DUP Z13 RPD% MW20 1.0-1.2 DUP Z13a RPD%
28/05/2008 28/05/2008 28/05/2008 28/05/2008 29/05/2008 29/05/2008 29/05/2008 29/05/2008 30/05/2008 30/05/2008 3/06/2008 3/06/2008 3/06/2008 3/06/2008

FILL FILL FILL FILL FILL RESIDUAL RESIDUAL

74 7 6 15 6 6 0 8 7 13 9 <5 NC 6 7 15 7 9 25 7 7 0
ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <0.1 ND
49 12 10 18 14 14 0 79 28 95 14 10 33 12 13 8 15 17 13 15 15 0
0 <5 6 NC <5 <5 ND 21 9 80 23 28 20 <5 <5 ND 17 20 16 17 16 6
6 15 21 33 13 15 14 21 30 35 64 59 8 14 12 15 32 24 29 32 24 29

ND <0.1 <0.1 ND <0.1 <0.1 ND <0.1 <0.1 ND 0.2 0.1 67 <0.1 <0.1 ND <0.1 <0.1 ND <0.1  - NC
ND <2 2 NC 2 <2 NC 56 11 134 19 7 92 5 <2 NC <2 <2 ND <2 1 NC
0 18 136 153 <5 <5 ND 51 20 87 95 87 9 10 <5 NC 61 42 37 61 34 57

ND <10 <10 ND <10 <10 ND <10 <10 ND <10 <10 ND <10 <10 ND <10 <10 ND <10  - NC
ND <50 <50 ND <50 <50 ND <50 <50 ND <50 <50 ND <50 <50 ND <50 <50 ND <50 <50 ND
ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND
ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND <100 <100 ND
ND <250 <250 ND <250 <250 ND <250 <250 ND <250 <250 ND <250 <250 ND <250 <250 ND <250  - NC

ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND <0.2 <0.2 ND
ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND
ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND
ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <1 ND
ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND <0.5 1 NC
ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <1 ND <1 <1 ND <1 1 NC

 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 - <0.5  - NC  -  -  - <0.5  - NC <0.5 <0.5 ND <0.5 <0.5 ND  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

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
Duplicate
Date of Sampling
HEAVY METALS
Arsenic
Cadmium
Chromium (total)
Copper
Lead
Mercury
Nickel
Zinc

TOTAL PETROLEUM HYDROCARBONS
C6 - C9 Fraction
C10 - C14 Fraction
C15 - C28 Fraction
C29 - C36 Fraction
Total C6-C36
BTEX
Benzene
Toluene
Ethylbenzene
meta & para-Xylene
ortho-Xylene
Total Xylenes
POLYCYCLIC AROMATIC HYDROCARBONS 
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a) pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
Total PAH

ORGANOCHLORINE PESTICIDES
4,4-DDE
a-BHC
Aldrin
Aldrin + Dieldrin
b-BHC
cis-Chlordane
d-BHC
DDD
DDT
DDT+DDE+DDD
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulphate
Endrin
Endrin aldehyde
Endrin ketone
g-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor
trans-chlordane

PCBs
Total PCBs

BH51_0.5-0.7 DUPZ 14 RPD%
31/05/2008 31/05/2008

FILL

6 7 15
<1 <1 ND
16 20 22

1010 1320 27
352 906 88
4.4 4 10
15 16 6

333 413 21

<10 <10 ND
<50 <50 ND
140 460 107
110 280 87
275 765 94

<0.2 <0.2 ND
<0.5 <0.5 ND
<0.5 <0.5 ND
<0.5 <0.5 ND
<0.5 <0.5 ND
<1 <1 ND

<0.5  - NC
<0.5  - NC
<0.5  - NC
1.1  - NC
1.1  - NC
1.2  - NC
0.6  - NC

<0.5  - NC
0.9  - NC

<0.5  - NC
2.1  - NC

<0.5  - NC
0.5  - NC

<0.5  - NC
1  - NC
2  - NC

10.5  - NC

 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 
 -  -  - 

 -  -  - 

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



Table LR4 - Groundwater Duplicate RPDs
630-726 Princes Hwy Environmental Assessment

Results in μg/L unless otherwise specified
Sample ID MW2 QC1 RPD % MW2 QC1A 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 <1 NC

Cadmium 0.2 0.2 0 0.2 <0.1 NC

Chromium (as Cr III) <1 <1 ND <1 <1 ND

Copper <1 <1 ND <1 <1 ND

Lead <1 <1 ND <1 <1 ND

Mercury (Inorganic) <0.1 <0.1 ND <0.1 <0.1 NC

Nickel 2 2 0 2 <1 NC

Zinc <5 8 NC <5 <1 NC

CYANIDE (mg/L)

Free Cyanide <0.0040 <0.0040 ND <0.0040 0.016 NC

Total Cyanide 1.07 1.02 5 1.07 0.66 47

AMMONIA (mg/L)

Ammonia as N 0.214 0.193 10 0.214 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

Ethylbenzene <2 <2 ND <2 <1 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 

Naphthalene 70.3 68.3 3 70.3 45 44

Acenaphthylene 6 5.9 2 6 5.8 3

Acenaphthene 1.4 1.4 0 1.4 1.6 13

Fluorene 4.7 4.6 2 4.7 4.7 0

Phenanthrene 10.3 9.9 4 10.3 9.4 9

Anthracene 9.9 4.6 73 9.9 4.2 81

Fluoranthene 3.2 3.2 0 3.2 3.6 12

Pyrene 0.3 2.7 160 0.3 3 164

Benza[a]anthracene 0.3 0.3 0 0.3 <0.5 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

Benzo[a]pyrene <0.2 <0.2 ND <0.2 <0.5 ND

Indeno[123-cd]pyrene <0.2 <0.2 ND <0.2 <0.5 ND

Dibenzo[ah]anthracene <0.2 <0.2 ND <0.2 <0.5 ND

Benzo[ghi]perylene <0.2 <0.2 ND <0.2 <0.5 ND

Total  PAH's 106.6 100.9 5 106.6 <81.80 NC

Phenolic Compounds

Phenol <1.0 <1.0 ND <1.0 <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 - -

Nitrophenol 2 <1.0 <1.0 ND <1.0 - -

Dimethylphenol 2,4 <1.0 <1.0 ND <1.0 - -

Dichlorophenol 2,4 <1.0 <1.0 ND <1.0 - -

Dichlorophenol 2,6 <1.0 <1.0 ND <1.0 - -

4 Chloro 3 Methylphenol <1.0 <1.0 ND <1.0 - -

Trichlorophenol 2,4,6 <1.0 <1.0 ND <1.0 - -

Trichlorophenol 2,4,5 <1.0 <1.0 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-Trichlorobenzene <2 <2 ND <2 - -

Hexachloropropylene <2 <2 ND <2 - -

Hexachlorobutadiene <2 <2 ND <2 - -

Hexachlorocyclopentadiene <10 <10 ND <10 - -

Pentachlorobenzene <2 <2 ND <2 - -

Hexachlorobenzene (HCB) <4 <4 ND <4 - -

Notes:
RPD exceeds contol limit of 50% 

ND Both primary and duplicate samples were not detected
NC

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

RPD not calculated as primary sample was not detected, while the duplicate sample 
produced values above detection limits, or vice versa

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



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

BTEX

Benzene 0.4 <0.2

Toluene 8.7 <0.5

Ethylbenzene 1.3 <0.5

meta & para-Xylene 7.2 <0.5

ortho-Xylene 2.9 <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

BTEX

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
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Appendix C 
Guidance for Management of Asbestos 

During Development 
Remedial Action Plan 

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

2.1 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: 

• NSW Occupational Health and Safety Act, 2000; 

• NSW Occupational Health and Safety Regulation, 2001; 

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

• NSW DECC Waste Classification Guidelines: Part 1 – Classifying Waste (2008); 

• 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. 
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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 
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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; 

6. 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;   

7. 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; 

8. 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; 

9. 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 

10. 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 
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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. 

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

12. 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.  

13. 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. 

14.  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;   

15. 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; 

16. 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; 

17. 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; 

18. 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 daily 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. 
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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. 
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Appendix D 
Imported Fill Validation Plan 

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

• 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; 

• 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; 

• 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. 
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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: 

• 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; 

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

• 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; 

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

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

• 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: 

• 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; 

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

• 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; 

• 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 
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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 
500m3 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: 

• Chain of custody documentation; 

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

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

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

• 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. 
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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: 

• 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; 

• 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 subject 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: 

• 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. 

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

• 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 
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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 

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

Fill Supplier

• Obtain Fill Suppliers Application Form, Questionnaire &, where available Stage 1 & 
2 Environmental Site Assessment Reports, Validation Reports, Site Audit Summary 
Reports & Site Audit Statements and geotechnical reports for potential source site. 

• Provide available information to the Coffey. 

• 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. 

Contractor  

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

• 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. 

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

Is the data sufficient to   No  Reject 

assess whether the 
material is VENM? 

  

Or 

 

  

  Carry out   

Yes  additional work   

     

Does the data indicate   Yes  Accept 

the material is VENM?     

     

No  Reject   
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. 
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FILL SUPPLY APPLICATION FORM AND QUESTIONNAIRE 

Suppliers Name Name:  Phone Number: 

Questionnaire completed By: Name: 
Signature: 

_________________ 
_________________ 

Date: 
____________________________ 

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 
of the site?  

Residential Industrial/Commercial Other (specify) 

What is the land use of sites 
surrounding the site? 

Residential Industrial/Commercial Other (specify) 

Have any contamination reports been 
prepared for the site 

Yes No Copy Attached? 
Yes  /  No 

Is the site history known and 
documented? 

Yes No Copy Attached? 
Yes  /  No 

Has any remediation been undertaken 
on the site  

Yes No Copy of Remediation and Validation 
Reports Attached? 
Yes  /  No 

Has the waste classification of the 
material been assessed by a consultant 
including testing of proposed material  

Yes No Copy of Waste Classification 
Reports Attached? 
Yes  /  No 

Is there an environmental consultant 
who has been commissioned to validate 
the material for off site disposal? 

Yes No Name and contact details? 
____________________ 
____________________ 

Is there a test plan for the ongoing 
validation of the material available from 
the site? 

Yes No Copy Attached? 
Yes  /  No 
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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. 

2. 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 

3. 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. 

4. 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.  

5. 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: 

• 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;  

• 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 
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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 
inspector 

Fill in the name of the fill inspector in this column 

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 
approved source 

site? 

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

G Does truck have 
appropriate 

paperwork from 
source site? 

All trucks delivering fill material to development site will be required to have paperwork 
from the source site stating that the truck has approval to deliver from that source site. 
The fill inspector is to sight the pass before writing 'yes' in this column. If the truck does 
not have a pass write 'no' in this column, refuse permission to tip and notify the site 
supervisor. 

H Truck size (m3) Fill in the size of the truck in the column 

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

J Material is 
consistent with that 

approved 

The fill inspector will be provided with a list of approved source sites and the type of 
material that has been approved for importation from each source site. If the type of 
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 
truck offload OK 

The fill inspector will carry out a visual and odour inspection of the load during tipping of 
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.  
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Appendix E 
Auditor Sign Off – areas 1A & 1B Tempe 

Landfill 
Remedial Action Plan 

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






























































































































































































