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Executive Summary 

 

The Stratford Coal Mine and Bowens Road North Open Cut (both mines 

referred to collectively as the Stratford Mining Complex) are located 

approximately 100 kilometres north of Newcastle, New South Wales (NSW) in 

the Gloucester Basin. The Stratford Mining Complex is owned and operated 

by Stratford Coal Pty Ltd (SCPL), a wholly owned subsidiary of Gloucester 

Coal Ltd. 

 

The proposed Stratford Extension Project (the Project) would involve the 

continuation and extension of open cut coal mining and processing activities 

at the Stratford Mining Complex.  SCPL commissioned Ardill Payne and 

Partners to undertake a Land Contamination Assessment for the Project. 

 

The Land Contamination Assessment has been prepared to address State 

Environment Planning Policy No 55 – Remediation of Land and takes the form 

of a Stage 1 – Preliminary Investigation prepared in accordance with the 

Managing Land Contamination Planning Guidelines (Department of Urban 

Affairs [DUAP] and Environment Protection Authority [EPA], 1998) and the 

Guidelines for Consultants Reporting on Contaminated Sites (EPA, 2000). 

 

This Stage 1 – Preliminary Investigation has: 

 Described the site condition and surrounding environment; 

 Provided a summary of the Site history; 

 Identified past and present potentially contaminating activities and 

potential contaminant types; 

 Provided a preliminary assessment of the Site contamination; 

 Assessed the need for further investigations; 

  



 Ardill Payne & Partners  

Preliminary SEPP55 Investigation   Page ES-2 

Stratford Extension Project 

 Assessed soil sample analysis results against relevant criteria; and 

 Assessed the suitability of the Site for the proposed use (i.e. mining 

operations). 

 

A desktop Site history assessment and a Site inspection have been 

conducted as part of the Stage 1 – Preliminary Investigation.  The desktop 

Site history assessment encompassed the Site and adjacent areas.  

Information used to assist in the site history was also collected and collated 

from the following sources: 

 Review of available Site history details; 

 NSW Land and Property Information – Historic Title Search; 

 Historical aerial photographs; 

 NSW Office of Environment and Heritage’s Protection of Environment 

Operations Act 1997 Public Register; 

 OEH’s Contaminated Land – Record of Notices; 

 Gloucester Shire Council’s (2005) Contaminated Land Management 

Policy and associated register; and 

 Section 149 Planning Certificates. 

 

The Site inspection included: 

 An inspection of the Site to identify potential areas of contamination; 

and 

 Preliminary soil sampling at areas identified as potentially contaminated 

during the Site inspection. 
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Based on the desktop Site history assessment and the Site inspection, it was 

considered that two areas of environmental concern require further 

investigation: 

 Agricultural use including sheep and cattle grazing; and 

 The Stratford timber railway. 

 

Agricultural activities have been conducted in the majority of the Site.  In 

addition, the Stratford timber railway operated in the Mining Lease 

Application 1 area.  No signs of contamination were noted in the Site. 

 

Based on the desktop Site history assessment and the Site inspection, three 

potential contaminants of concern have been identified for the Site: 

 Pesticides/herbicides; 

 Metals; and 

 Petroleum hydrocarbons. 

 

Given the above, a judgmental sampling and analysis plan was undertaken. A 

total of seven samples were analysed for the suite of potential contaminants 

of concern.  None of the samples submitted resulted in levels reaching or 

exceeding the relevant assessment criteria and were consistent with natural 

background levels (National Environment Protection Council, 1999). 

 

Based on the Stage 1 – Preliminary Investigation for the Project prepared in 

accordance with the Managing Land Contamination Planning Guidelines 

(DUAP and EPA, 1998), there is no evidence that the Site is contaminated. 
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Notwithstanding the above, in the event an area of potential land 

contamination is identified during the Project, the unexpected contamination 

would be assessed by a suitably qualified person and if necessary remediation 

strategies put in place to manage this contamination after approval by the 

appropriate authority. 

 

Based on the above assessment it is assessed that further investigation is not 

required and that the Site is suitable for the proposed commercial or 

industrial development (i.e. the Project). 
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1 Introduction 

 

The Stratford Coal Mine (SCM) and Bowens Road North Open Cut (BRNOC) 

(both mines referred to collectively as the Stratford Mining Complex) are 

located approximately 100 kilometres (km) north of Newcastle, New South 

Wales (NSW) in the Gloucester Basin (Figure 1). The Stratford Mining 

Complex is owned and operated by Stratford Coal Pty Ltd (SCPL), a wholly 

owned subsidiary of Gloucester Coal Ltd (GCL). 

 

The SCM commenced operations in 1995 and the BRNOC has been in 

operation since 2003. The proposed Stratford Extension Project (the Project) 

would involve the continuation and extension of open cut coal mining and 

processing activities at the Stratford Mining Complex. 

 

The approximate extent of the existing and approved surface development at 

the Stratford Mining Complex is shown on Figure 2. 

 

A detailed description of the Project is provided in Section 2 in the Main 

Report of the Environmental Impact Statement (EIS). 

 

SCPL commissioned Ardill Payne and Partners (APP) to undertake a Land 

Contamination Assessment for the Project. 
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2 Scope of Works 

 

Clause 7(1) of State Environment Planning Policy No 55 – Remediation of 

Land (SEPP 55) states that: 

 

“(1) A consent authority must not consent to the carrying out of any 

development on land unless: 

(a) it has considered whether the land is contaminated, and 

(b) if the land is contaminated, it is satisfied that the land is suitable in its 

contaminated state (or will be suitable, after remediation) for the 

purpose for which the development is proposed to be carried out, and 

(c) if the land requires remediation to be made suitable for the purpose for 

which the development is proposed to be carried out, it is satisfied that 

the land will be remediated before the land is used for that purpose. 

(2) Before determining an application for consent to carry out development 

that would involve a change of use…, the consent authority must 

consider a report specifying the findings of a preliminary investigation 

of the land concerned carried out in accordance with the contaminated 

land planning guidelines. 

(3) The applicant for development consent must carry out the investigation 

required by subclause (2) and must provide a report on it to the 

consent authority. …” 

 

This Land Contamination Assessment has been prepared to address these 

SEPP 55 requirements.  The areas of the Project site that would include a 

“change of use” (the Site) are within Mining Lease Application (MLA) 1, MLA 2 

and MLA 3 (Figures 2 and 3). 
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The Land Contamination Assessment takes the form of a Stage 1 – 

Preliminary Investigation for the Site prepared in accordance with the 

Managing Land Contamination Planning Guidelines (Department of Urban 

Affairs [DUAP] and Environment Protection Authority [EPA], 1998) and the 

Guidelines for Consultants Reporting on Contaminated Sites (EPA, 2000). 

 

This Stage 1 – Preliminary Investigation has: 

 Described the Site condition and surrounding environment; 

 Provided a summary of the Site history; 

 Identified past and present potentially contaminating activities and 

potential contaminant types; 

 Provided a preliminary assessment of the Site contamination; 

 Assessed the need for further investigations; 

 Assessed soil sample analysis results against relevant criteria; and 

 Assessed the suitability of the Site for the proposed use (i.e. mining 

operations). 

 

The background contaminant concentrations in Schedule B1 Guideline on the 

Investigation Levels for Soil and Groundwater of the National Environment 

Protection (Assessment of Site Contamination) Measure (NEPM) (National 

Environment Protection Council [NEPC], 1999) have also been considered 

during the preparation of the Land Contamination Assessment.  Relevant 

guidelines and references used in the preparation of this investigation are 

presented in Section 14 of this report. 
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3 Methodology 

 

This Stage 1 – Preliminary Investigation has been undertaken to identify the 

potential for contamination within the Site.  A desktop Site history assessment 

and a site inspection have been conducted as part of the Stage 1 – 

Preliminary Investigation. 

 

The desktop Site history assessment encompassed the Site and adjacent 

areas.  Information used to assist in the desktop Site history assessment was 

collected and collated from the following sources: 

 Review of available Site history details; 

 NSW Land and Property Information (LPI) – Historic Title Search; 

 Historical aerial photographs; 

 NSW Office of Environment and Heritage’s (OEH) Protection of 

Environment Operations Act 1997 (POEO Act) Public Register; 

 OEH’s Contaminated Land – Record of Notices; 

 Gloucester Shire Council’s (2005) Contaminated Land Management 

Policy (CLMP) and associated register; and 

 Section 149 Planning Certificates. 

 

The Site inspection included: 

 Identification of potential sources and areas of contamination; and 

 Preliminary soil sampling at areas identified as potentially contaminated 

during the Site inspection. 
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4 Site Identification 

 

Table 1 describes the Site details. 

 

Table 1 – Site Details 

Site Address The Bucketts Way, Stratford 

Site Area (ha) 

MLA 1   32 

MLA 2   396 

MLA 3   84 

Total   512 

Titles See Figure 3 and Table 2. 

Local Government Area Gloucester Shire Council 

Existing Development 

Approvals 
No relevant existing development approvals. 

Zoning1 RU1 – Primary Production 

Elevation 130-360 metres (m) Australian Height Datum (AHD) 

Site Location 

Co-ordinates 

MLA 1:   Latitude -32.1186 S  

  Longitude 151.9520o E 

MLA 2:   Latitude -32.1461o S  

  Longitude 151.9750o E 

MLA 3:   Latitude -32.1160o S  

  Longitude 151.9820o E 

Existing Land Use 

 Agricultural Land (Primarily Beef Production). 

 Vegetated Areas. 

 Public Roads. 

  

                                            

1 From Gloucester Local Environmental Plan 2010 
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Table 1 – Site Details (cont) 

Surrounding 

Environment 

 Stratford Mining Complex. 

 Agricultural Land (Primarily Beef Production). 

 Forestry. 

 132 kilovolt (kV) power line. 

 Nature Reserves (The Glen and Running Creek). 

 State Forest (Avon River). 

 North Coast Railway. 

 Townships of Craven and Stratford. 

 

The real property descriptions for the Site are provided in Table 2 and are 

shown on Figure 3. 

 

Table 2 – Real Property Descriptions Within the Site 

Lot Number Deposited Plan Number 

Part of 74 979859 

Part of 75 979859 

Part of 70 979859 

Part of 293 137520 

Part of 772 826955 

Part of 12 1139127 

A 116326 

66 1008585 

1 116325 

1 778861 

2 778861 

Part of 45 979859 
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5 Site Condition and Surrounding Environment 

 

This section provides a description of the Site and surrounds.  A more detailed 

description of the Project area (including the Site) is provided in Section 4 in 

the Main Report of the EIS. 

 

5.1 Topography 

The topography of the area surrounding the Site is characterised by a 

north-south oriented linear ridge on the east transitioning to undulating 

lowlands and Gloucester Valley floodplains towards the west.  The ridgeline to 

the east reaches approximately 475m AHD and is moderately to steeply 

sloping and mostly timbered, although a large percentage of this ridge has 

been cleared historically.  The topography within the Stratford Mining Complex 

has been modified by open cut and waste rock emplacements. 

 

The MLA 1 area has elevations of approximately 130 to 140m AHD and gently 

slopes down toward the north-east. 

 

A north-south trending ridgeline which reaches 360m AHD lies in the eastern 

extent of MLA 2.  MLA 2 slopes steeply down to approximately 160m AHD in 

the west.  The south-eastern portion of MLA 2 gently slopes down towards the 

south-west. 

 

The eastern edge of MLA 3 lies in the foothills of the above mentioned 

ridgeline.  The north-eastern and south-eastern corners of MLA 3 slope down 

towards the banks of Dog Trap Creek which is at approximately 130m AHD. 
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5.2 Geology 

A Groundwater Assessment for the Project has been prepared by Heritage 

Computing (2012) and is included as part of the EIS (Appendix A in the EIS).  

The information below is taken from Heritage Computing (2012). 

 

The Gloucester Basin coal measures are of Permian age and contain 

conglomerate, sandstone, siltstone, mudstone and coal.  The underlying Early 

Permian and Carboniferous strata, principally tuffs, mudstones and acid 

volcanics were also folded during formation of the basin.  They form two 

sub-parallel lines of hills, are typically erosion-resistant and form the more 

prominent ridges to the east and west of the Stratford Mining Complex, while 

the Permian Coal Measures occupy the valley floor between. 

 

Geological structure in the area surrounding the Site is dominated by a 

synclinal structure with the coal outcropping at fairly steep angles (up to 

45 degrees dip) on the eastern and western limbs.  The eastern flank and 

southern core of the coal measures are significantly affected by low-angle 

thrust faulting which has caused coal members in places to be stacked on top 

of each other, often with several repetitions of the main coal seams.  The 

thrust fault planes are generally parallel to the axis of the syncline and range 

in inclination from sub-horizontal to 60 degrees.  Coal seams in close 

proximity to the fault planes show highly distorted bedding and cleating but 

are not intensely brecciated.  Normal faulting has also been observed.  A 

significant east-west fault along Bowens Road (with about 60m throw) 

separates the Stratford Main Pit from the BRNOC. 
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A thin and narrow deposit of Quaternary to Recent Age alluvial deposits 

occurs in association with Avondale Creek and Dog Trap Creek in the vicinity 

of the Stratford Mining Complex.  The alluvium consists of silty sands and silts 

with lenses of gravelly sands and sandy, coarse gravel, particularly towards 

the base of the alluvium.  The gravel lenses correspond to former channel 

deposits and are evident in the present bed and banks of the creeks. 

 

5.3 Hydrology 

The local hydrology of the area surrounding the Site comprises a number of 

drainage lines and creeks flowing west and north-west towards the Avon 

River.  The majority of the area surrounding the Site is within the Avondale 

Creek catchment, which flows into Avon River.  As the drainage lines within 

the area surrounding the Site have relatively small catchments, they typically 

exhibit low to zero flow for extended periods during dry weather, while heavy 

rainfall events result in short duration, high flow events. 

 

No watercourses are located in MLA 1 (Figure 2).  The headwaters of 

Avondale Creek are located in MLA 2 and Dog Trap Creek meanders through 

the north-eastern section of MLA 3 (Figure 2). 

 

A separate assessment of potential impacts of the Project on surface water 

resources (including detailed description of local hydrology and surface water 

quality) has been prepared by Gilbert & Associates (2012) and is included as 

part of the EIS (Appendix B in the EIS). 
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5.4 Groundwater 

Groundwater within the area surrounding the Site occurs predominantly within 

coal seams and is recharged from overlying colluvium.  The direction of 

groundwater flow is from the south-east to the north-west and the main 

groundwater discharge zones are Avondale and Dog Trap Creeks and Avon 

River.  A groundwater divide is located between the Stratford Main Pit and the 

BRNOC.  Figure 4 shows the location of known groundwater bores in the 

vicinity of the Site. 

 

A separate assessment of potential impacts of the Project on groundwater 

resources (including detailed description of local hydrogeology, groundwater 

quality and identification of groundwater users) has been conducted and is 

included as part of the EIS (Appendix A in the EIS). 

 

5.5 Land Use 

The Site is located in a rural area typically characterised by cattle grazing for 

beef production on unimproved and improved pastures.  Additional land uses 

in the vicinity of the Site include National Park/Nature Reserve recreational 

areas, mining and residential development in the villages of Stratford and 

Craven. Coal resource and coal seam gas development is also undertaken in 

the area. The majority of the Site has been cleared as part of past land use 

practices. 

 

5.6 Dwellings 

Dwellings can be a source of contamination from waste water disposal to 

stored chemical and farm equipment. There are no dwellings currently located 

within the Site (Figure 5) and aerial photos were also used to check for 

historic dwellings and none were identified (Section 6.3).  Therefore dwellings 

were not considered a potential for contamination at the Site. 
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6 Site History 

 

A desktop Site history assessment was undertaken to determine the 

chronological history of the Site and possible sources and locations of 

contamination.  Information used to assist in the desktop Site history 

assessment was collected and collated from the following sources: 

 Review of available Site history details; 

 LPI – Historic Title Search; 

 Historical aerial photographs; 

 OEH’s POEO Act Public Register; 

 OEH’s Contaminated Land – Record of Notices; 

 Gloucester Shire Council’s CLMP and associated register; and 

 Section 149 Planning Certificates. 

 

The findings of the desktop Site history assessment are summarised below. 

 

6.1 Site History Overview 

A Non-Aboriginal Heritage Assessment for the Project has been prepared by 

Heritage Management Consultants Pty Ltd (2012) and is included as part of 

the EIS (Appendix J in the EIS).  The information below is taken from Heritage 

Management Consultants Pty Ltd (2012). 

 

The Site was part of a very large land grant held from the early 19th century by 

the Australian Agricultural Company.  In 1826 the Australian Agricultural 

Company explored the area around the Site.  The Wards River/Johnsons 

Creek area immediately to the south of the Site seems to have been grazed 

by the Australian Agricultural Company’s sheep from around 1828.  Australian 

Agricultural Company ceased sheep grazing in 1857 when it was concluded 

that sheep were not suited to the area.  
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Avon Creek, now Stratford, was used as the Australian Agricultural 

Company’s horse station, where its horses and mules were bred.  The flat 

land west of the present Stratford village area was divided into small 

paddocks with high fences, and a residence was constructed.  By 1861 the 

house was deserted and the country abandoned to wild horses and cattle. 

 

A mineralogical survey in 1855 identified major coal deposits in the Johnsons 

Creek area.  In 1858 four pits were sunk and although coal was found of 

excellent quality, it was thought to be too costly to extract from that location.  

A proposal to mine the area was again raised within the company in 1872, but 

again dropped.  It is not clear from the documentation available whether this 

mining activity was on Coal Creek, south-west of Craven (immediately south 

of the Stratford Mining Complex) or on Coal Shaft Creek some 20 km to the 

south. 

 

The Australian Agricultural Company in the 1850s commenced the splitting up 

and sale of lands, leaving aside the land subject to a railway survey, and 

began by selling land along Mammy Johnsons Creek.  Dairying began on this 

freehold land bordering the Australian Agricultural Company’s land in the 

second half of the 19th century. 

 

The development of sawmills, which enabled the development of a local 

timber industry, was greatly influenced by the advent of the North Coast 

Railway, which was extended from Dungog to Taree between 1911 and 1913, 

and runs immediately west of the Project area.  In addition, Stratford timber 

railway at Stratford brought logs from the east to a mill located south of the 

village, using timber rails and horse power.  A separate steel-railed standard 

gauge timber railway line was run west from Craven and came into operation 

on 1 June 1918. 
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The Stratford timber railway crossed the MLA 1 area (Heritage Management 

Consultants, 2012).  The Craven timber railway was located to the immediate 

south of MLA 2 (Heritage Management Consultants, 2012) and therefore is 

not located on the Site. 

 

It was not until 1995 that GCL began mining operations at the Stratford Mining 

Complex. 

 

6.2 Historical Title Search 

The Parish Map for Stratford was obtained from the LPI.  This map is 

presented in Figure 6.  This map reports that the Parish of Avon was part of 

land granted to Australian Agricultural Company (Section 6.1). 

 

As the area was recorded under ‘Old System Title’ prior to being converted to 

Torrens title, limited historical information was able to be gained from historic 

Torrens Title images. 

 

6.3 Historical Aerial Photographs 

Table 3 presents a summary of the available historical aerial photographs 

relating to the Site.  Copies of aerial photographs are presented in Figure 7 to 

Figure 11, with the approximate location of Project features shown for 

reference. 

  



FIGURE 6

Historic Parish of Avon Map

Source: DFS-LPI (2012)

GCL-10-02 EIS  AppLCA_003B

S T R A T F O R D E X T E N S I O N P R O J E C T
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Table 3 – Summary of Aerial Photograph Observations 

Year Description 

1964 

The township of Stratford can be seen with road layout. 

The North Coast Railway can be seen to the west of The Bucketts Way. 

The Site is extensively cleared and under agricultural use. 

Pockets of vegetation and regrowth are evident along with single shade 

trees. 

Areas of cropping/pasture improvement/irrigation evident to the west of 

The Buckets Way. 

1971 

Similar levels of vegetation to 1964 observed. 

Some earthworks to the south of Bowens Road evident directly south of 

Stratford. 

1983 

Lower levels of cropping/pasture improvement/irrigation evident over the 

area especially to the west of The Bucketts way. 

132kV power line can be seen running through a cleared easement on the 

east of the Site. 

1996 

Mine operations have started in the Roseville Pit and Stratford Waste 

Emplacement.  

Stratford East Dam under construction. 

Coal handling preparation plant (CHPP) stockpile area has been 

developed. 

The rail loop to the Stratford Mining Complex has been constructed. 

2011 

Bowens Road has been diverted along Wheatleys Lane and Wenham Cox 

Road to allow construction of the BRNOC. 

Roseville Pit has been backfilled and vegetated. 

Stratford Main Pit has been completed and is being used for co-disposal.  

Stratford East Dam is full. 

Rehabilitation on the Stratford Waste Emplacement has commenced. 

Irrigation on part of this emplacement is evident. 

CHPP stockpile area has increased in size. 

Gully Dams have been installed on Avondale Creek. 
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6.4 POEO Act Public Register Search 

The OEH’s POEO Act Public Register was searched for the area surrounding 

the Site and only two licenses were identified.  These were related to the 

Stratford Mining Complex and are presented in Table 4.  No licences related 

to the Site were identified. 

 

Table 4 – POEO Act Public Register Search 

Number Name Location Type Issued Date 

5161 

Stratford Coal 

Pty Ltd 

Stratford Coal Mine 

(Mining Lease 1360) 

POEO Act 

Licence 9/01/2001 

11745 

Stratford Coal 

Pty Ltd 

Bowens Road North Coal 

Project 

POEO Act 

Licence 16/12/2002 

Source: POEO Act Public Register (Date Accessed: 13/01/2012) 

 

6.5 Contaminated Land – Record of Notices Search 

The OEH’s Contaminated Land – Record of Notices was searched (accessed 

on 13 January 2012) for the area surrounding the Site and no records were 

identified for the Site or surrounding area. 

 

6.6 Gloucester Shire Council CLMP Register 

The CLMP lists properties in the Gloucester Shire which are considered likely 

to have been contaminated due to past land uses.  These records are also 

attached to all Section 149 Planning Certificates for the properties.  Properties 

listed in the CLMP potentially within or adjacent to the Site are detailed in 

Table 5. 
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Table 5 – Properties included in the CLMP Potentially within or Adjacent to the Site 

Property Details Address Business Name Type of Activity 

Title 6 Lot B DP116316 Bucketts Way Gloucester Coal Coal Mine 

Title 3 Part 1 DP 198031 Bucketts Way Gloucester Coal Coal Mine 

Part Lot 40 Bowens Road [not specified] Historic Landfill 

Source: Gloucester Shire Council (2005) 

 

The following two properties listed in Table 5 form part of the existing 

Stratford Mining Complex and do not form part of the Site: 

 Title 6 Lot B DP 116316.  No Land use change is proposed for this lot. 

 Title 3 Part 1 DP 198031 (Lot 80 and 81 DP 198031), is now Part of 

Lot 8, 9 and 10 of DP1139127.  No land use is proposed for this lot. 

 

The third lot identified in the CLMP (i.e. Part Lot 40) contained a historical 

landfill and is reportedly situated along Bowens Road.  There is no historical 

record of a Lot 40 on Bowens Road, however a Lot 40 DP 979589 was 

historically located on Parkers Road and has since been amalgamated along 

with Lot 41 and 42 into Lot 41 DP 979859. 

 

Gloucester Shire Council (Roger Stimson - pers. com. 08/02/12) established 

that the location of a historical landfill along Bowens Road cannot be 

confirmed by any Gloucester Shire Council records or by their inquiries with 

long-term residents of Stratford.  The Gloucester Shire Council (Roger 

Stimson - pers. com. 08/03/12) did however have a record of a historical 

landfill for “the disposal of both nightsoil and garbage” on Parkers Road 

(Attachment 1).  This lot is owned by GCL and forms part of the mine access 

road and rail loop. The historical landfill area would not be disturbed as part of 

the Project (Figure 2). 

 

Given the above, it is considered that the historic landfill identified in the 

CLMP is the landfill located on Parkers Road.  
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6.7 Section 149 Planning Certificates 

Section 149 Planning Certificates were obtained from the Gloucester Shire 

Council (Attachment 2).  The Section 149 Planning Certificates indicated no 

record that the land on the Site is significantly contaminated land. 

 

6.8 Areas of Environmental Concern 

Based on the desktop Site history assessment, three Areas of Environmental 

Concern (AEC) which can be considered to be sources of potential 

contaminants of concern may have occurred in or within the vicinity of the 

Site: 

 Agricultural use including sheep and cattle grazing; 

 Two railways for timber transport; and 

 Mining activities including coal processing in the CHPP. 

 

Section 3.3.2 of the Managing Land Contamination – Planning Guidelines 

SEPP 55 – Remediation of Land (DUAP & EPA, 1998) states that “further 

information is required when a subject site is in the vicinity of or associated 

with an activity listed in Table 1 but it is unknown whether contamination 

exists”.  The following activities (or related activities) from Table 1 were 

conducted on the Site or in the vicinity of the Site: 

 Agricultural/horticultural activities; 

 Railway yards; and 

 Mining and extractive industries. 

 

Given the above, an inspection of the Site was conducted to obtain further 

information about the AECs. 
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7 Site Inspection 

 

7.1 Site Inspection Overview 

James Foster, Environmental Engineer and Evan Elford, Principal at APP 

undertook a Site inspection on the 9th December 2011.  The Site inspection 

was conducted in the company of Ms Alarna Pain, Environmental Officer, from 

SCPL.  The purpose of the Site inspection was to obtain further information 

about the AECs identified during the desktop Site history assessment and to 

identify any additional AECs on the Site.  A summary of the Site inspection is 

provided below. 

 

7.2 MLA 1 Site Inspection 

MLA 1 is located to the west of the existing Roseville West Pit and to the east 

of Stratford as shown on Figures 2 and 12.  The Roseville West Pit Extension 

and the realignment of Bowens Road and Wheatleys Lane would occur in 

MLA 1 as a result of the Project (Figure 2). 

 

The land within MLA 1 is typified by grazing areas containing scrubby 

regrowth (Figure 13) and is currently grazed by horses and cattle.  Dams are 

located within MLA 1 for stock watering (these appear on some aerial 

photographs white areas due to reflected sunlight).  No dwelling structures or 

machinery sheds were noted within MLA 1. 

 

The Stratford timber railway (Section 6.1) crossed the MLA 1 area (Heritage 

Management Consultants, 2012).  There were no visual indicators of 

contamination associated with the Stratford timber railway in MLA 1. 

 

No other signs of contamination were noted in MLA 1. 
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Figure 13 – Vegetation Regeneration in MLA 1 (Taken at SC7 [refer to Figure 20] 

Looking North) 

 

7.3 MLA 2 Site Inspection 

MLA 2 is a long parcel of land located to the east of the Stratford Mining 

Complex as shown in Figure 14.  MLA 2 is proposed to be the location of the 

Stratford East Open Cut (Figure 2).  This would necessitate the realignment 

of an existing 132kV power line (Figure 2). 

 

The southern section of MLA 2 contained cleared agricultural areas      

(Figure 15).  This has historically been used for grazing and has also 

previously been logged. 
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Figure 15 – Cleared Agricultural Land in MLA 2 (Taken at SC1 [refer to 

Figure 20] Looking South) 

 

The eastern portion of MLA 2 contains forest and has steep relief climbing to 

the east (Figure 16).  This area is potentially regrowth after previous logging.  

The power line easement traverses this area of MLA 2. 

 

An area in the western section of MLA 2 has been rehabilitated and is now 

leased for grazing (Figure 17).  This area has undergone on-going pasture 

improvement via fertilising with “Dynamic Lifter” and other organic fertilisers. 

 

The northern section of MLA 2 consisted of cleared agricultural lands with 

scattered vegetation.  This has historically been used for grazing.  Figure 18 

shows the area in the vicinity of MLA 2. 
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Figure 16 – Vegetation Regrowth in MLA 2 (Taken from SC2 [refer to Figure 20] 

Looking North 

 

Figure 17 – Area of Improved Pasture in MLA 2 (Taken at SC3 [refer to 

Figure 20] Looking West 
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Figure 18 – Cleared Agricultural Land in MLA 2 (Taken at SC4.5 [refer to 

Figure 20] Looking North West 

 

No dwelling structures or machinery sheds were noted within MLA 2.  No 

signs of contamination were noted on MLA 2. 

 

7.4 MLA 3 Site Inspection 

MLA 3 is a square shaped parcel of land located in the north-western corner 

of the Project as shown in Figures 2 and 12.  MLA 3 is directly east of the 

existing BRNOC and would include the northern waste emplacement 

extension, the Avon North Open Cut and the realignment of Bowens 

Road/Wenham Cox Road (Figure 2). 

  



 Ardill Payne & Partners  

Preliminary SEPP55 Investigation   Page 36 

Stratford Extension Project 

Currently MLA 3 contains cleared agricultural land used for cattle grazing. 

Figure 19 shows the area in the vicinity of MLA 3.  No dwelling structures or 

machinery sheds were noted within MLA 3. 

 

 

Figure 19 – Cleared Agricultural Land in MLA 3 (Taken at SC5 [refer to 

Figure 20] Looking North. 
 

7.5 Summary of Site Inspection 

Based on the Site inspection, it is considered that two AECs require further 

investigation: 

 Agricultural use including sheep and cattle grazing; and 

 The Stratford timber railway. 

 

Agricultural activities have been conducted in the majority of the Site.  In 

addition, the Stratford timber railway operated in the MLA 1 area. 

 

No signs of contamination were noted in the Site.  
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8 Sampling and Analysis Plan 

 

Based on the Site inspection, it is considered that two AECs require further 

investigation: 

 Historical agricultural use including sheep and cattle grazing; and 

 The Stratford timber railway. 

 

Section 2.1 of the Sampling Design Guidelines (EPA, 1995) states that a 

preliminary sampling and analysis program may be required where 

investigations indicate possible sources of contamination.  Given the above, 

sampling and analysis have been undertaken at the Site. 

 

8.1 Sampling Objective 

In accordance with Sampling Design Guidelines (EPA, 1995), the rationale 

behind sampling is to gather information concerning the location, nature, level 

and extent of contamination found on the Site.  Given the low risk to human 

health from the proposed development activity on the Site (i.e. coal mining), a 

judgemental sampling pattern for soils was selected. 

 

During the Site inspection, sampling points were selected based upon 

different environmental descriptors, either anthropogenic (presence/absence 

of disturbance, agricultural activity etc) or areas of higher perceived risk. 

 

No sampling of groundwater was undertaken as part of this investigation.  

Monitoring of surface and groundwater is routinely conducted by SCPL. 
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8.2 Field Investigations 

The field sampling investigation was conducted on the 9th December 2011.  

This involved the collection of seven samples.  These were collected from 

below the root zone to 150 millimetres (mm) below ground level in accordance 

with the Sampling Design Guidelines (EPA, 1995).  Soil sampling locations 

are shown on Figure 20 and summarised in Table 6. 

 

Table 6 – Sampling Details 

Sample Depth (mm) Lat/ long Site Area Description 

SC1 0-150 32 09.775 S 

151 57.869E 

MLA2 Agricultural Area – 

Grazing Area. 

SC2 0-150 32 08.916S 

151 58.358E 

MLA 2 Forested Area. 

SC3 0-150 32 08.820S 

151 58.287E 

MLA 2 Agricultural Area – 

Improved Pasture 

Area. 

SC4.5 0-150 32 07.276 S 

151 59.154E 

MLA 2 Agricultural Area – 

Grazing Area with 

Natural regrowth. 

SC5 0-150 32 07.219S 

151 59.160E 

MLA 3 Agricultural Area – 

Grazing Area. 

SC7 0-150 32 07.282S 

151 57.195E 

MLA 1 Agricultural Area – 

Grazing Area with 

Natural regrowth. 

SC8 0-150 32.07.048S 

151 57.091E 

MLA 1 Agricultural Area – 

Grazing Area with 

Natural regrowth. 

 

It should be noted that at the time of sampling SC4.5 and SC5 were located in 

MLA 2 and MLA 3, respectively.  Subsequent to sampling the MLA 2 and 

MLA 3 boundaries were modified.  Sites SC4.5 and SC5 remain in the 

Development Application area and are still considered to be generally 

representative of the adjoining MLA 2 and MLA 3. 
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8.3 Sampling Methodology 

Soil samples were collected in the field by suitably qualified and experienced 

staff members from APP.  Soil samples were collected from the shovel as 

soon as they were removed from the ground to minimise loss of volatile 

substances (petroleum related compounds).  Compositing was not performed 

on any samples. 

 

8.4 Field Quality Assurance/Quality Control (QA/QC) 

Sampling equipment was cleaned thoroughly between each sample location 

by washing in a mixture of water and phosphate-free detergent prior to a 

thorough rinsing in freshwater and drying with a paper towel. 

 

All samples were placed into their relevant containers, stored in an iced esky 

and transported to the SCU Environmental Analysis Laboratory for testing.  

One field duplicate was collected during this investigation. 

 

Chain of Custody (COC) documents were recorded for each sample and are 

attached in Attachment 3.  The COC indicates the sample number, time 

sampled, sampler and analytical requirements. 

 

8.5 Potential Contaminants of Concern 

Based on the outcomes of the desktop Site history assessment and the Site 

inspection, three potential contaminants of concern have been identified for 

the Site: 

 Pesticides/herbicides; 

 Metals; and 

 Petroleum hydrocarbons. 

 

These are discussed in more detail below.  
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Pesticides/Herbicides 

Herbicides and pesticides can be used during agricultural and horticultural 

activities to kill organisms that are deemed to be harmful. 

 

Some pesticides contain heavy metals, organo-cholorine and 

organo-phosphates.  Pesticides may cause acute and delayed health effects 

in those who are exposed to such.  Pesticide exposure can cause a variety of 

adverse health effects.  These effects can range from simple irritation of the 

skin and eyes to more severe effects such as affecting the nervous system, 

mimicking hormones causing reproductive problems, or causing cancer. 

 

Metals 

Metals occur naturally in the ecosystems with large variations in 

concentration.  Anthropogenic sources of metals, from pollution, fertilisers, 

pesticides/herbicides and combustion products of fossil fuels can be 

introduced to an ecosystem. 

 

Sources of metal contamination could potentially occur at either of the AECs 

indentified on Site (i.e. agricultural or railway yard land uses). 

 

Petroleum Hydrocarbons 

Petroleum fuel products are a complex mixture of hydrocarbons that vary 

within fuel types and manufacturers.  Petroleum products are made up of over 

250 hydrocarbon compounds, of which only a few are identified as potential 

contaminants of concern (Indiana Department of Environment Management, 

2006) including: 

 Total Petroleum Hydrocarbons is the name assigned to petroleum 

hydrocarbon mixtures composed of compound with carbon fractions 

ranging from C6-C36. 
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 Benzene, toluene, ethyl benzene and xylene, also known as BTEX.  

BTEX compounds are not readily absorbed into soil particles and are 

readily leached into groundwater.  BTEX compounds are soluble in 

water, highly mobile, volatile and degrade rapidly.  These compounds 

present the greatest risk to receptors such as humans from vapours or 

consumption of groundwater.  Benzene is a known human carcinogen, 

whereas all BTEX compounds are neurotoxins and cause damage to 

the heart, lungs, kidneys and ears (US Department of Health and 

Human Services Public Health Service Agency for Toxic Substances 

and Disease Registry, 2004). 

 Polycyclic Aromatic Hydrocarbons (PAHs) are less mobile, more 

strongly absorbed into soil particles, less volatile and more slowly 

biodegraded than BTEX compounds.  The greatest risk of exposure is 

from contact with surface soil.  Benzo(a)pyrene is a known carcinogen 

(NEPC, 1999) and evidence suggests naphthalene has carcinogenic 

properties (US Department of Health and Human Services Public 

Health Service Agency for Toxic Substances and Disease Registry, 

2005). 

 

Sources of petroleum hydrocarbon contamination could potentially occur at 

either of the AECs identified on Site (i.e. agricultural or railway yard land 

uses). 

 

Given the above, all samples were screened for the analytes presented in 

Table 7. 
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Table 7 – Analytes Requested for Laboratory Analysis 

Analytes Tested Use/Potential Contamination Source 

Metals 
Agricultural chemicals, pesticides, herbicides 

and fertilisers, industrial chemicals. 

Organo-chlorine Pesticides Agricultural pesticide/herbicides. 

Organo-phosphate Pesticides Agricultural pesticide/herbicides. 

Polychlorinated Biphenyl 

(PCBs) 

Dielectric fluid found in electricity transformers, 

capacitors and electric motors. 

Total Petroleum Hydrocarbons 

(C6 – C36) 

Farm machinery/vehicle use, petroleum storage, 

timber preservatives, lubrication oils. 

Benzene, Toluene, 

Ethylbenzene and Xlylene 

(BTEX) 

Volatile Organic Compounds which are 

contained in petroleum, lubricating fluids, and 

some plastics.  Farm machinery/vehicle use, 

petroleum storage, timber preservatives, 

lubrication oils. 

Poly Aromatic Hydrocarbons 

(PAH’s) 

Atmospheric pollutants.  By-product from the 

combustion of petroleum products.  Naturally 

occurring in coal, oil and tar deposits. 

Direct contamination from coal reserves.  

Indirect contamination from burning of fossil fuel 

in machinery.  Potential by-product of bushfire. 
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9 Assessment Criteria 

 

The Contaminated Land Management Act 1997 allows the OEH to approve 

guidelines for purposes associated with the Contaminated Land Management 

Act 1997, such as contaminated land assessments. 

 

For the purpose of assessing site contamination of soil at the Site, 

investigation levels from OEH’s approved guidelines have been selected for 

the protection of human health and ecological impacts via exposure to 

contaminants. 

 

9.1 Soils Assessment Criteria 

OEH recommends using the NEPM (NEPC, 1999) for assessing soil 

contamination, which includes a range of investigation levels for various land 

uses that are designed to be used for guidance purposes to determine if 

further investigation is needed.  For the purpose of this investigation the 

following soil assessment criteria from Schedule B1 Guideline on the 

Investigation Levels for Soil and Groundwater of the NEPM (NEPC, 1999) has 

been adopted: 

 NEPM Health Investigation Levels (HILs) exposure setting F (HIL F) for 

Commercial and Industrial land use. 
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The HILs from the NEPM only cover non-volatile and semi-volatile 

substances.  Therefore other guidelines have been adopted to cover other 

contaminants.  Investigation levels from the Guidelines for Assessing Service 

Station Sites (EPA, 1994) have been used for petroleum based compounds.  

In instances where these documents provided insufficient investigation level 

criteria, information from the Risk-based Assessment of Soil and Groundwater 

Quality in the Netherlands: Standards and Remediation Urgency (Swartjes, 

1999) have been used as interim investigation levels. 

 

The function of the NEPM HILs is to be an indicator for contamination, and 

they are not to be used as maximum permissible levels that would preclude 

the intended land use.  The NEPM guidelines recommend further investigation 

and health risk assessments are undertaken where soil exceeds the HILs. 

 

The adopted soil assessment criteria are considered suitable to represent the 

proposed land use. 

 

9.2 Assumptions and Limitations of Criteria 

The selected criteria have been sourced from various documents which are 

currently accepted by the EPA.  The threshold and background levels 

contained in these documents have been established through toxicity tests 

and field and laboratory experiments.  In some cases insufficient data 

currently exists to provide thresholds.  In these cases, the data is simply used 

as an indicator of the presence and extent of contamination. 

 

The NEPM HILs have been derived considering all exposure routes including 

ingestion, dermal exposure and inhalation, however most HILs have been 

derived and are based on oral ingestion exposure pathways.  It must be 

stressed that in a commercial/industrial setting limited contact with soil will 

occur, thus reducing the potential for ingestion of soil.  These investigation 

levels are used as a guide for further investigation if investigation levels are 

exceeded.  



 Ardill Payne & Partners  

Preliminary SEPP55 Investigation   Page 46 

Stratford Extension Project 

10 Laboratory Analysis Results 

 

The soil sample laboratory analysis results for the Site and relevant 

assessment criteria are presented in Table 8. 

 

10.1 Results 

None of the samples submitted resulted in levels reaching or exceeding the 

relevant assessment criteria and were consistent with natural background 

levels (NEPC, 1999). 
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Table 8 – Soil Sample Laboratory Analysis Results 

Analyte 
Assessment 

Criteria SC1 SC2 SC3 SC4.54 SC54 SC7 SC8 DUP QA/QC 

Silver (mg/kg DW) <152 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 

Arsenic (mg/kg DW) <5001 5 2 3 7 8 6 11 7 

Lead (mg/kg DW) <1,5001 14 6 12 16 14 16 22 14 

Cadmium (mg/kg DW) <1001 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium (mg/kg DW) <5001 3 3 4 7 7 7 9 6 

Copper (mg/kg DW) <5,0001 2 5 4 5 3 4 2 3 

Manganese (mg/kg DW) <7,5001 65 84 147 1064 447 974 97 532 

Nickel (mg/kg DW) <3,0001 1 3 3 4 3 6 6 2 

Selenium (mg/kg DW) 1002 0.6 0.3 0.6 0.4 0.8 0.7 0.5 0.7 

Zinc (mg/kg DW) <35,0001 6 30 14 24 18 28 36 20 

Mercury (mg/kg DW) <751 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 

Iron (% DW) na 2.03 1.00 1.15 1.77 2.26 1.67 5.61 2.03 

Aluminium (% DW) na 0.44 1.34 0.95 1.06 0.88 1.10 0.59 0.86 

Pesticide Analysis Screen                   

4, 4 DDT (mg/kg) <1,0001 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Methoxychlor (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Other Organochlorine Pesticides (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Other Organophosphate Pesticides (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

PCB's (mg/kg) <501 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
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Table 8 – Soil Sample Laboratory Analysis Results (cont) 

Analyte Assessment 
Criteria SC1 SC2 SC3 SC4.5 SC5 SC7 SC8 DUP QA/QC 

Hydrocarbon Analysis Results                   

BTEX                   

Benzene (mg/kg) <13 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Toluene (mg/kg) <1303 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

Ethylbenzene (mg/kg) <502 <1 <1 <1 <1 <1 <1 <1 <1 

Total m+p-Xylenes (mg/kg) <252 <2 <2 <2 <2 <2 <2 <2 <2 

o-Xlylene (mg/kg) na <1 <1 <1 <1 <1 <1 <1 <1 

Total BTEX na Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected 

Total Petroleum Hydrocarbons                   

C6-C9 (Volatile) Fraction (mg/kg) <653 <25 <25 <25 <25 <25 <25 <25 <25 

C10-C14 Fraction (mg/kg) na <50 <50 <50 <50 <50 <50 <50 <50 

C15-C28 Fraction (mg/kg) na <100 <100 <100 <100 <100 <100 <100 <100 

C29-C36 Fraction (mg/kg) na <100 <100 <100 <100 <100 <100 <100 <100 

Sum of C10-C36 (mg/kg) <1,0003 Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected 
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Table 8 – Soil Sample Laboratory Analysis Results (cont) 

Analyte Assessment 
Criteria SC1 SC2 SC3 SC4.5 SC5 SC7 SC8 DUP QA/QC 

Polycyclic Aromatic Hydrocarbons (PAH)                   

Naphthalene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthylene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Fluorene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Phenanthrene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Anthracene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Fluoranthene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Pyrene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Benz(a)anthracene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Chrysene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(b)&(k)flouranthene (mg/kg) na <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene (mg/kg) 51 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Dibenz(a,h)anthracene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,I)perylene (mg/kg) na <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Sum of reported PAHs (mg/kg) 1001 Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected 
1  NEPM (1999) HIL-F. 
2  Risk-based Assessment of Soil and Groundwater Quality in the Netherlands: Standards and Remediation Urgency (Swartjes,1999).  
3  EPA (1994). 
4 At the time of sampling SC4.5 and SC5 were located in MLA 2 and MLA 3, respectively.  Subsequent to sampling the MLA 2 and MLA 3 boundaries were modified.  Refer to Section 8.2 for 

additional discussion. 

Note:   mg/kg = milligrams per kilogram mg/kg DW = milligrams per kilogram dry weight % DW = percentage dry weight. 
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11 Remediation 

 

Based on the outcomes of this Stage 1 – Preliminary Investigation, it is 

considered that no remediation would be required for the Project. 

 

Notwithstanding the above, in the event that an area of potential land 

contamination is identified during the Project, work in that immediate area 

would cease and the area made safe.  The unexpected contamination would be 

assessed by a suitably qualified person and remediation strategies put in place to 

manage this contamination if necessary after approval by the appropriate 

authority. 

 

The land contamination assessment would be undertaken in accordance with 

the relevant guidelines (including guidelines under section 145C of the NSW 

Environmental Planning and Assessment Act, 1979 and the NSW 

Contaminated Land Management Act, 1997). 
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12 Conclusions 

 

APP has undertaken a Stage 1 – Preliminary Investigation for the Project in 

accordance with the Managing Land Contamination Planning Guidelines 

(DUAP and EPA, 1998).  The Project would involve the continuation and 

extension of open cut coal mining and processing activities at the Stratford 

Mining Complex. This is considered to be a commercial/industrial land use for 

the purposes of this land contamination assessment. 

 

This Stage 1 – Preliminary Investigation has: 

 Described the site condition and surrounding environment; 

 Provided a summary of the Site history; 

 Identified past and present potentially contaminating activities and 

potential contaminant types; 

 Provided a preliminary assessment of the Site contamination; 

 Assessed the need for further investigations; 

 Assessed soil sample analysis results against relevant criteria; and 

 Assessed the suitability of the Site for the proposed use (i.e. mining 

operations). 
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A desktop Site history assessment and a Site inspection have been 

conducted as part of the Stage 1 – Preliminary Investigation.  The desktop 

Site history assessment encompassed the Site and adjacent areas.  

Information used to assist in the site history was also collected and collated 

from the following sources: 

 Review of available Site history details; 

 LPI – Historic Title Search; 

 Historical aerial photographs; 

 OEH’s POEO Act Public Register; 

 OEH’s Contaminated Land – Record of Notices; 

 Gloucester Shire Council’s CLMP and associated register; and 

 Section 149 Planning Certificates. 

 
The Site inspection included: 

 An inspection of the Site to identify potential areas of contamination; 

and 

 Preliminary soil sampling at areas identified as potentially contaminated 

during the Site inspection. 

 

Based on the desktop Site history assessment and the Site inspection, it was 

considered that two AECs require further investigation: 

 Agricultural use including sheep and cattle grazing; and 

 The Stratford timber railway. 

 

Agricultural activities have been conducted in the majority of the Site.  In 

addition, the Stratford timber railway operated in the MLA 1 area.  No signs of 

contamination were noted in the Site. 
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Based on the desktop Site history assessment and the Site inspection, three 

potential contaminants of concern have been identified for the Site: 

 Pesticides/herbicides; 

 Metals; and 

 Petroleum hydrocarbons. 

 

Given the above, a judgmental sampling and analysis plan was undertaken. A 

total of seven samples were analysed for the suite of potential contaminants 

of concern. 

 

None of the samples submitted resulted in levels reaching or exceeding the 

relevant assessment criteria and were consistent with natural background 

levels (NEPC, 1999). 

 

Based on the Stage 1 – Preliminary Investigation for the Project prepared in 

accordance with the Managing Land Contamination Planning Guidelines 

(DUAP and EPA, 1998), there is no evidence that the Site is contaminated. 

 

Notwithstanding the above, in the event an area of potential land 

contamination is identified during the Project, the unexpected contamination 

would be assessed by a suitably qualified person and if necessary remediation 

strategies put in place to manage this contamination after approval by the 

appropriate authority. 

 

Based on the above assessment it is assessed that further investigation is not 

required and that the Site is suitable for the proposed commercial or 

industrial development (i.e. the Project). 
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13 General Notes 

General 

Geotechnical and environmental reports present the results of investigations 

carried out for a specific project and usually for a specific phase of the project 

(e.g. preliminary design).  The report is based specific criteria, such as the 

nature of the project, underground utilities or scope of service limitations 

imposed by the Client.  The report may not be relevant for other phases of the 

project (e.g. construction), after some time or where project details and clients 

change. 

 

Soil and Rock Description 

Soil and rock descriptions are based on AS1726-1993 using visual and tactile 

assessment except at discrete locations where field and/or laboratory tests 

have been carried out.  Refer to the terms and symbols sheet for definitions. 

 

Groundwater 

The water levels indicated are taken at the time of measurement and 

depending on material permeability may not reflect the actual groundwater 

level at those specified locations.  Also groundwater levels can vary with time 

due to seasonal fluctuation, construction activities and other external factors. 

 

Interpretation of Results 

The discussion and recommendations in the accompanying report are based 

on extrapolation/interpolation from data obtained at discrete locations and 

other external sources and guidelines.  The actual interface between the 

materials may be far more gradual or abrupt than indicated.  Also actual 

conditions in areas not sampled may differ from those predicted. 

 

The report is based on significant background details that only the authors can 

be aware off, and therefore implementation of the recommendations by others 

may lead to misinterpretation and complications.  Therefore this company 

should be consulted to explain the reports implications to other involved 

parties. 
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Reporting relies on interpretation of often limited factual information based on 

judgment and opinion which has a level of uncertainty and ambiguity attached 

to it, and is far less exact than other design disciplines.  This should be 

considered by users of the report when assessing the implications of the 

recommendations. 

 

Change in Conditions 

Subsurface conditions can change with time and can vary between test 

locations.  Construction operations at or adjacent to the site and natural 

events such as floods, earthquakes or groundwater fluctuations can also 

affect subsurface conditions. 
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15 Glossary  

 

Below is a list of commonly used abbreviations in the report: 

 

AEC – Areas of Environmental Concern 

APP – Ardill Payne and Partners 

COC – Chain of Custody 

EPA – Environment Protection Authority 

HILs – Health Investigation Levels (for soil) 

NEPM – National Environment Protection Measure  

OEH – Office of Environment & Heritage 

QA/QC – Quality Assurance and Quality Control 
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16 Attachments 

 

Attachment 1 Historical Landfill Record 

Attachment 2 Section 149 Planning Certificates 

Attachment 3 Chain of Custody Documents 
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CERTIFICATE OF ANALYSIS 66531

Client:

Environmental Analysis Laboratory

Military Rd

Lismore

NSW 2480

Attention: Graham Lancaster

Sample log in details:

Your Reference: B7463

No. of samples: 10 soils

Date samples received / completed instructions received 14/12/11 / 14/12/11

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 21/12/11 / 19/12/11

Date of Preliminary Report: Not issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: B7463

vTRH & BTEX in Soil 

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

vTRH C6 - C9 mg/kg <25 <25 <25 <25 <25 

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 95 120 105 108 104 

vTRH & BTEX in Soil 

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

vTRH C6 - C9 mg/kg <25 <25 <25 <25 <25 

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 100 107 106 107 105 
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Client Reference: B7463

sTRH in Soil (C10-C36) 

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

TRH C10 - C14 mg/kg <50 <50 <50 <50 <50 

TRH C15 - C28 mg/kg <100 <100 <100 <100 <100 

TRH C29 - C36 mg/kg <100 <100 <100 <100 <100 

Surrogate o-Terphenyl % 105 101 99 102 98 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

TRH C10 - C14 mg/kg <50 <50 <50 <50 <50 

TRH C15 - C28 mg/kg <100 <100 <100 <100 <100 

TRH C29 - C36 mg/kg <100 <100 <100 <100 <100 

Surrogate o-Terphenyl % 91 101 103 99 99 
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Client Reference: B7463

PAHs in Soil 

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate p-Terphenyl-d14 % 114 105 105 108 107 

PAHs in Soil 

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate p-Terphenyl-d14 % 116 115 114 112 113 
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Client Reference: B7463

Organochlorine Pesticides in soil

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 17/12/2011 17/12/2011 17/12/2011 17/12/2011 17/12/2011 

HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 107 100 101 100 99 
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Client Reference: B7463

Organochlorine Pesticides in soil

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 17/12/2011 17/12/2011 17/12/2011 17/12/2011 17/12/2011 

HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 100 99 95 99 101 
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Client Reference: B7463

Organophosphorus Pesticides 

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 17/12/2011 17/12/2011 17/12/2011 17/12/2011 17/12/2011 

Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 107 100 101 100 99 

Organophosphorus Pesticides 

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 17/12/2011 17/12/2011 17/12/2011 17/12/2011 17/12/2011 

Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 100 99 95 99 101 
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Client Reference: B7463

PCBs in Soil

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 17/12/2011 17/12/2011 17/12/2011 17/12/2011 17/12/2011 

Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 107 100 101 100 99 

PCBs in Soil

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date extracted - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 17/12/2011 17/12/2011 17/12/2011 17/12/2011 17/12/2011 

Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 100 99 95 99 101 
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Client Reference: B7463

Moisture 

Our Reference: UNITS 66531-1 66531-2 66531-3 66531-4 66531-5

Your Reference ------------- B7463/1 B7463/2 B7463/3 B7463/4 B7463/5

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date prepared - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

Moisture % 19 15 25 15 20 

Moisture 

Our Reference: UNITS 66531-6 66531-7 66531-8 66531-9 66531-10

Your Reference ------------- B7463/6 B7463/7 B7463/8 B7463/9 B7463/10

Date Sampled ------------ 13/12/2011 13/12/2011 13/12/2011 13/12/2011 13/12/2011

Type of sample soil soil soil soil soil

Date prepared - 15/12/2011 15/12/2011 15/12/2011 15/12/2011 15/12/2011 

Date analysed - 16/12/2011 16/12/2011 16/12/2011 16/12/2011 16/12/2011 

Moisture % 18 15 20 15 20 
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Client Reference: B7463

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS.

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone  and waters with Dichloromethane and analysed 

by GC-FID.

 

  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

 

  Inorg-008 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.

 

Page 10 of  17Envirolab Reference: 66531

Revision No:                R 00



Client Reference: B7463

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

vTRH & BTEX in Soil Base ll Duplicate ll %RPD

Date extracted - 15/12/2

011

66531-1 15/12/2011 || 15/12/2011 LCS-5 15/12/2011

Date analysed - 16/12/2

011

66531-1 16/12/2011 || 16/12/2011 LCS-5 16/12/2011

vTRH C6 - C9 mg/kg 25 Org-016 <25 66531-1 <25 || <25 LCS-5 101%

Benzene mg/kg 0.2 Org-016 <0.2 66531-1 <0.2 || <0.2 LCS-5 109%

Toluene mg/kg 0.5 Org-016 <0.5 66531-1 <0.5 || <0.5 LCS-5 114%

Ethylbenzene mg/kg 1 Org-016 <1 66531-1 <1 || <1 LCS-5 114%

m+p-xylene mg/kg 2 Org-016 <2 66531-1 <2 || <2 LCS-5 85%

o-Xylene mg/kg 1 Org-016 <1 66531-1 <1 || <1 LCS-5 117%

Surrogate aaa-

Trifluorotoluene

% Org-016 104 66531-1 95 || 101 || RPD: 6 LCS-5 112%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

sTRH in Soil (C10-C36) Base ll Duplicate ll %RPD

Date extracted - 15/12/2

011

66531-1 15/12/2011 || 15/12/2011 LCS-5 15/12/2011

Date analysed - 16/12/2

011

66531-1 16/12/2011 || 16/12/2011 LCS-5 16/12/2011

TRH C10 - C14 mg/kg 50 Org-003 <50 66531-1 <50 || <50 LCS-5 94%

TRH C15 - C28 mg/kg 100 Org-003 <100 66531-1 <100 || <100 LCS-5 117%

TRH C29 - C36 mg/kg 100 Org-003 <100 66531-1 <100 || <100 LCS-5 107%

Surrogate o-Terphenyl % Org-003 98 66531-1 105 || 98 || RPD: 7 LCS-5 112%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 15/12/2

011

66531-1 15/12/2011 || 15/12/2011 LCS-5 15/12/2011

Date analysed - 16/12/2

011

66531-1 16/12/2011 || 16/12/2011 LCS-5 16/12/2011

Naphthalene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 LCS-5 105%

Acenaphthylene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 LCS-5 95%

Phenanthrene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 LCS-5 86%

Anthracene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 LCS-5 88%

Pyrene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 LCS-5 99%

Benzo(a)anthracene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 LCS-5 94%
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Client Reference: B7463

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 

subset

<0.2 66531-1 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 0.05 Org-012 

subset

<0.05 66531-1 <0.05 || <0.05 LCS-5 101%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 

subset

<0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

103 66531-1 114 || 114 || RPD: 0 LCS-5 122%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

Organochlorine 

Pesticides in soil

Base ll Duplicate ll %RPD

Date extracted - 15/12/2

011

66531-1 15/12/2011 || 15/12/2011 LCS-5 15/12/2011

Date analysed - 16/12/2

011

66531-1 17/12/2011 || 17/12/2011 LCS-5 17/12/2011

HCB mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 94%

gamma-BHC mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 115%

Heptachlor mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 82%

delta-BHC mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 89%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 93%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 91%

Dieldrin mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 93%

Endrin mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 90%

pp-DDD mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 90%

Endosulfan II mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 LCS-5 92%

Methoxychlor mg/kg 0.1 Org-005 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-005 100 66531-1 107 || 102 || RPD: 5 LCS-5 88%
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Client Reference: B7463

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

Organophosphorus 

Pesticides 

Base ll Duplicate ll %RPD

Date extracted - 15/12/2

011

66531-1 15/12/2011 || 15/12/2011 LCS-5 15/12/2011

Date analysed - 16/12/2

011

66531-1 17/12/2011 || 17/12/2011 LCS-5 17/12/2011

Diazinon mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Dimethoate mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Ronnel mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 LCS-5 75%

Fenitrothion mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 LCS-5 90%

Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 0.1 Org-008 <0.1 66531-1 <0.1 || <0.1 LCS-5 79%

Surrogate TCLMX % Org-008 100 66531-1 107 || 102 || RPD: 5 LCS-5 96%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 15/12/2

011

66531-1 15/12/2011 || 15/12/2011 LCS-5 15/12/2011

Date analysed - 16/12/2

011

66531-1 17/12/2011 || 17/12/2011 LCS-5 17/12/2011

Arochlor 1016 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1221 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 LCS-5 96%

Arochlor 1260 mg/kg 0.1 Org-006 <0.1 66531-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 100 66531-1 107 || 102 || RPD: 5 LCS-5 91%

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - [NT]

Date analysed - [NT]

Moisture % 0.1 Inorg-008 [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

vTRH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 66531-2 15/12/2011

Date analysed - [NT] [NT] 66531-2 16/12/2011

vTRH C6 - C9 mg/kg [NT] [NT] 66531-2 99%

Benzene mg/kg [NT] [NT] 66531-2 96%

Toluene mg/kg [NT] [NT] 66531-2 101%

Ethylbenzene mg/kg [NT] [NT] 66531-2 102%

m+p-xylene mg/kg [NT] [NT] 66531-2 97%

o-Xylene mg/kg [NT] [NT] 66531-2 104%

Surrogate aaa-

Trifluorotoluene

% [NT] [NT] 66531-2 108%
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Client Reference: B7463

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

sTRH in Soil (C10-C36) Base + Duplicate + %RPD

Date extracted - [NT] [NT] 66531-2 15/12/2011

Date analysed - [NT] [NT] 66531-2 16/12/2011

TRH C10 - C14 mg/kg [NT] [NT] 66531-2 123%

TRH C15 - C28 mg/kg [NT] [NT] 66531-2 124%

TRH C29 - C36 mg/kg [NT] [NT] 66531-2 113%

Surrogate o-Terphenyl % [NT] [NT] 66531-2 122%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 66531-2 15/12/2011

Date analysed - [NT] [NT] 66531-2 16/12/2011

Naphthalene mg/kg [NT] [NT] 66531-2 105%

Acenaphthylene mg/kg [NT] [NT] [NR] [NR]

Acenaphthene mg/kg [NT] [NT] [NR] [NR]

Fluorene mg/kg [NT] [NT] 66531-2 97%

Phenanthrene mg/kg [NT] [NT] 66531-2 86%

Anthracene mg/kg [NT] [NT] [NR] [NR]

Fluoranthene mg/kg [NT] [NT] 66531-2 88%

Pyrene mg/kg [NT] [NT] 66531-2 100%

Benzo(a)anthracene mg/kg [NT] [NT] [NR] [NR]

Chrysene mg/kg [NT] [NT] 66531-2 92%

Benzo(b+k)fluoranthene mg/kg [NT] [NT] [NR] [NR]

Benzo(a)pyrene mg/kg [NT] [NT] 66531-2 103%

Indeno(1,2,3-c,d)pyrene mg/kg [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene mg/kg [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene mg/kg [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-

d14 

% [NT] [NT] 66531-2 119%
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Client Reference: B7463

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 66531-2 15/12/2011

Date analysed - [NT] [NT] 66531-2 16/12/2011

HCB mg/kg [NT] [NT] [NR] [NR]

alpha-BHC mg/kg [NT] [NT] 66531-2 92%

gamma-BHC mg/kg [NT] [NT] [NR] [NR]

beta-BHC mg/kg [NT] [NT] 66531-2 94%

Heptachlor mg/kg [NT] [NT] 66531-2 85%

delta-BHC mg/kg [NT] [NT] [NR] [NR]

Aldrin mg/kg [NT] [NT] 66531-2 89%

Heptachlor Epoxide mg/kg [NT] [NT] 66531-2 93%

gamma-Chlordane mg/kg [NT] [NT] [NR] [NR]

alpha-chlordane mg/kg [NT] [NT] [NR] [NR]

Endosulfan I mg/kg [NT] [NT] [NR] [NR]

pp-DDE mg/kg [NT] [NT] 66531-2 91%

Dieldrin mg/kg [NT] [NT] 66531-2 93%

Endrin mg/kg [NT] [NT] 66531-2 93%

pp-DDD mg/kg [NT] [NT] 66531-2 90%

Endosulfan II mg/kg [NT] [NT] [NR] [NR]

pp-DDT mg/kg [NT] [NT] [NR] [NR]

Endrin Aldehyde mg/kg [NT] [NT] [NR] [NR]

Endosulfan Sulphate mg/kg [NT] [NT] 66531-2 93%

Methoxychlor mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 66531-2 92%
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Client Reference: B7463

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organophosphorus 

Pesticides 

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 66531-2 15/12/2011

Date analysed - [NT] [NT] 66531-2 17/12/2011

Diazinon mg/kg [NT] [NT] [NR] [NR]

Dimethoate mg/kg [NT] [NT] [NR] [NR]

Chlorpyriphos-methyl mg/kg [NT] [NT] [NR] [NR]

Ronnel mg/kg [NT] [NT] [NR] [NR]

Chlorpyriphos mg/kg [NT] [NT] 66531-2 75%

Fenitrothion mg/kg [NT] [NT] 66531-2 90%

Bromophos-ethyl mg/kg [NT] [NT] [NR] [NR]

Ethion mg/kg [NT] [NT] 66531-2 78%

Surrogate TCLMX % [NT] [NT] 66531-2 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PCBs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 66531-2 15/12/2011

Date analysed - [NT] [NT] 66531-2 17/12/2011

Arochlor 1016 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1221 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1232 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1242 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1248 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1254 mg/kg [NT] [NT] 66531-2 95%

Arochlor 1260 mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 66531-2 93%
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Client Reference: B7463

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and 

speciated phenols is acceptable.
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PO Box 157 

Lismore  NSW   2480

ABN:  41 995 651 524

Report Date/Time: 13 December 2011 12:29:30PM

Standard Request

Project: EAL/B7463

7323 Straford Coal Mine 11x Soil

Date Received:

No. of Samples:

Client Job ID:

Contact:

Customer:

Sample Receipt Notification (SRN)  

Tel:  (02) 6620 3678   Fax  (02) 6620 3957

Environmental Analysis Laboratory

Comments:

Email:  eal@scu.edu.au

 11 

Ardill Payne & Partners

James Foster

Biller: Ardill Payne & Partners - James Foster - 02 6686 3280

11 samples 

13/12/2011
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B7463/001 SC1 MLA2 - 1 1 1

B7463/002 SC2 MLA2 - 1 1 1

B7463/003 SC3 MLA2 - 1 1 1

B7463/004 SC4 MLA2 - 1 1 1

B7463/005 SC4.5 MLA2 - 1 1 1

B7463/006 SC5 MLA3 - 1 1 1

B7463/007 SC6 MLA3 - 1 1 1

B7463/008 SC7 MLA1 - 1 1 1

B7463/009 SC8 MLA1 - 1 1 1

B7463/010 DUP QA/QC - 1 1 1

B7463/011 RB1 MLA2 1 - - -

Total 1 10 10 10

Thank you for choosing Environmental Analysis Laboratory to analyse your project samples.

Additional information on www.scu.edu.au/eal
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Environmental Analysis Laboratory, Southern Cross University, 
Tel. 02 6620 3678, website: scu.edu.au/eal checked:...............

RESULTS OF SOIL ANALYSIS
11 soil samples supplied by Ardill Payne & Partners on the 13th December, 2011 - Lab Job No. B7463
Analysis requested by James Foster. Your Job: 7323 Stratford Coal Mine
(Po Box 20, BALLINA  NSW  2478).

ANALYTE METHOD Sample 1  Sample 2  Sample 3 Sample 4 Sample 5 Sample 6  Sample 7 Sample 8 Sample 9  Sample 10
 Sample 11        
(as mg/L) Background

REFERENCE
SC1 MLA2 SC2 MLA2 SC3 MLA2 SC4 MLA2 SC4.5 MLA2 SC5 MLA3 SC6 MLA3 SC7 MLA1 SC8 MLA1 DUP QA/QC RB1 MLA2 Composite -

Column 1
Individual -
Column 1

Composite -
Column 4

Individual -
Column 4 Range

Job No. B7463/1 B7463/2 B7463/3 B7463/4 B7463/5 B7463/6 B7463/7 B7463/8 B7463/9 B7463/10 B7463/11 See note 1a,b See note 1a,b See note 1a,b See note 1a,b See note 2

MOISTURE % c 19 15 25 15 20 18 15 20 15 20 .. .. .. .. .. ..

SILVER (mg/Kg DW) a <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.001 na na na na na
ARSENIC (mg/Kg DW) a 5 2 3 7 7 8 5 6 11 7 <0.001 <25 <100 <125 <500 0.2-30
LEAD (mg/Kg DW) a 14 6 12 9 16 14 13 16 22 14 <0.001 <75 <300 <375 <1500 <2-200
CADMIUM (mg/Kg DW) a <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.001 <5 <20 <25 <100 0.04-2.0
CHROMIUM (mg/Kg DW) a 3 3 4 12 7 7 4 7 9 6 0.001 <25 <100 <125 <500 0.5-110
COPPER (mg/Kg DW) a 2 5 4 7 5 3 2 4 2 3 0.004 <250 <1000 <1250 <5000 1-190

MANGANESE (mg/Kg DW) a 65 84 147 249 1064 447 22 974 97 532 0.001 <375 <1500 <1875 <7500 4 - 12,600
NICKEL (mg/Kg DW) a 1 3 3 5 4 3 2 6 6 2 <0.001 <150 <600 <750 <3000 2-400
SELENIUM (mg/Kg DW) a 0.6 0.3 0.6 0.4 0.4 0.8 0.6 0.7 0.5 0.7 <0.001 na na na na na
ZINC (mg/Kg DW) a 6 30 14 38 24 18 20 28 36 20 0.001 <1750 <7000 <8750 <35000 2-180
MERCURY (mg/Kg DW) a <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 <0.05 <0.001 <3.75 <15 <18.75 <75 0.001-0.1

IRON (% DW) a 2.03 1.00 1.15 3.36 1.77 2.26 1.35 1.67 5.61 2.03 <0.001 na na na na na
ALUMINIUM (% DW) a 0.44 1.34 0.95 1.29 1.06 0.88 0.97 1.10 0.59 0.86 <0.001 na na na na na

PESTICIDE ANALYSIS SCREEN
4, 4 DDT (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. <2.5 <10 <250 <1000 <0.2
Methoxychlor (mg/kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. <2.5 <10 <12.5 <50 <0.2
Other Organochlorine Pesticides (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. <2.5 <10 <12.5 <50 <0.05

Other Organophosphate Pesticides (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. <0.5

PCB's (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. <2.5 <10 <12.5 <50 <0.5

HYDROCARBON ANALYSIS RESULTS
BTEX c
Benzene (mg/Kg) c <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 .. .. .. .. .. ..
Toluene (mg/Kg) c <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 .. .. .. .. .. ..
Ethylbenzene (mg/Kg) c <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 .. .. .. .. .. ..
Total m+p-Xylenes (mg/Kg) c <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 .. .. .. .. .. ..
o-Xlylene (mg/Kg) c <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 .. .. .. .. .. ..
Total BTEX c Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected .. .... .. .. ..
Total Recoverable Hydrocarbons c ..
C6-C9 (Volatile) Fraction (mg/Kg) c <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 .. .. .. .. .. ..
C10-C14 Fraction (mg/Kg) c <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 .. .. .. .. .. ..
C15-C28 Fraction (mg/Kg) c <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 .. .. .. .. .. ..
C29-C36 Fraction (mg/Kg) c <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 .. .. .. .. .. ..
Sum of C10-C36 (mg/Kg) c Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected .. .. .. .. .. ..

Polyaromatic Hydrocarbons (PAH)
Naphthalene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Acenaphthylene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Acenaphthene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Fluorene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Phenanthrene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Anthracene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Fluoranthene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Pyrene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Benz(a)anthracene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Chrysene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Benzo(b)&(k)flouranthene (mg/Kg) c <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 .. .. .. .. .. ..
Benzo(a)pyrene (mg/Kg) c <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 .. .. .. .. .. ..
Indeno(1,2,3-c,d)pyrene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Dibenz(a,h)anthracene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Benzo(g,h,I)perylene (mg/Kg) c <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 .. .. .. .. .. ..
Sum of reported PAHs (mg/Kg) c Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected Not detected .. .. .. .. .. ..

METHODS REFERENCE
a.  1:3Nitric/HCl digest - APHA 3120 ICPMS 
b.  1:3Nitric/HCl digest - APHA 3120 ICPOES
c. Analysis sub-contracted - results attached

NOTES
1a. Column 1 ' Residential with gardens and accessible soil including childrens daycare centres, preschools, primary schools, town houses or villas' (NSW EPA 1998)
1b.  Column 4 ' Commerical and Industrial' (NSW EPA 1998)
2. Environmental Soil Quality Guidelines, Page 40, ANZECC, 1992.

Additional NOTES
DW = Dry Weight.  na = no guidelines available

Organochlorine pesticide (OC's) screen: (HCB, alpha-BHC, gamma-BHC, Heptachlor, delta-BHC, Aldrin, Heptachlor Epoxide, gamma-Chlordane, alpha-chlordane, 
Endosulfan 1, pp-DDE, Dieldrin, Endrin, pp-DDD, Endosulfan 2, pp-DDT, Endrin Aldehyde, Endosulfan Sulphate, Methoxychlor)

Organophosphorus pesticide (OP's) screen: (Diazinon, Dimethoate, Chlorpyriphos-methyl, Ronnel, Chlorpyriphos, Fenitrathion, Bromophos-ethyl, Ethion)

PCB's = Polychloriniated Biphenyls (Arochlor 1016, 1232, 1242, 1248, 1254, 1260)

RESIDENTIAL  Guideline Limit COMMERCIAL Guideline Limit
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