
 

 

 

 

STAGE 2  
DETAILED SITE INVESTIGATION 

19 HOLBECHE ROAD,  ARNDELL PARK NSW 

 

PREPARED FOR MACADA PTY LTD 
REPORT ID:  E18007AP-R01F 

 

 

 

 

 

 

 

 

 

 

 

Date:  31st August 2018 

Revision No.:  2 

 

Client:   

MACADA Pty Ltd 

42 Alexander Avenue 

North Willoughby NSW 2068 

 

 

Author:  S. McCormack 

Field Engineer / Scientist: S. McCormack 

 



 

Stage 2 Detailed Site Investigation   

19 Holbeche Road, Arndell Park NSW 

E18007AP-R01F (Rev 2)             Page 2 of 54 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY 5 

1 PROJECT INFORMATION 9 

1.1 INTRODUCTION AND OBJECTIVES 9 

1.2 SCOPE OF WORKS 9 

1.3 PREVIOUS INVESTIGATIONS 10 

1.3.1 Stage 1 PSI Report 10 

2 SITE IDENTIFICATION 12 

3 SITE HISTORY 13 

4 SITE CONDITION AND SURROUNDING ENVIRONMENT 14 

4.1 SITE DESCRIPTION 14 

4.1.1 Tanks and Associated Services 18 

4.1.2 Fill 18 

4.1.3 Surface Odours and Staining 19 

4.2 TOPOGRAPHY 19 

4.3 REGIONAL GEOLOGY AND SOILS 19 

4.4 REGIONAL GROUNDWATER 19 

5 CONCEPTUAL SITE MODEL 21 

5.1 CONTAMINANT SOURCES 21 

5.2 POTENTIAL CONTAMINANTS OF CONCERN 22 

5.3 POTENTIAL OR KNOWN CONTAMINATED MEDIA 23 

5.4 CONTAMINANT RECEPTORS 23 

5.5 POTENTIAL EXPOSURE PATHWAYS 23 

6 SAMPLING AND ANALYSIS PROGRAM 24 

6.1 SAMPLING PROGRAM 24 

6.1.1 Market Garden - Cultivated Area 24 

6.1.2 Northern End (Non Cultivated Area) 25 

6.1.3 South Eastern Corner (Non Cultivated Area) 26 

6.2 QUALITY ASSURANCE 27 

6.3 ANALYTICAL PROGRAM 27 

7 DATA QUALITY ASSESSMENT 30 

8 ASSESSMENT CRITERIA 31 

8.1 AESTHETICS 31 

8.2 ECOLOGICAL INVESTIGATION / SCREENING LEVELS 31 



 

Stage 2 Detailed Site Investigation   

19 Holbeche Road, Arndell Park NSW 

E18007AP-R01F (Rev 2)             Page 3 of 54 

8.3 HUMAN HEALTH RISK 31 

8.3.1 HILs 31 

8.3.2 HSLs 32 

8.3.3 Application of Soil Validation Criteria 34 

8.4 DAM WATER 36 

9 ANALYTICAL RESULTS 40 

9.1 SOIL/SEDIMENT 40 

9.1.1 Metals 40 

9.1.2 OCPs 40 

9.1.3 TRH and BTEXN 40 

9.1.4 PAHs 41 

9.1.5 PCBs 42 

9.1.6 OPPs 42 

9.1.7 Asbestos 42 

9.2 WATER ANALYTICAL RESULTS 45 

9.2.1 Metals 45 

9.2.2 Ammonia. TRH, BTEXN, PAHs, OCPs and OPPs 45 

9.2.3 Other Properties 45 

10 SITE CHARACTERISATION 47 

10.1 BACKGROUND INFORMATION AND POTENTIAL FOR CONTAMINATION 47 

10.2 SOIL / SEDIMENT ASSESSMENT 48 

10.2.1 Cultivated Area 48 

10.2.2 Non-Cultivated Areas 48 

10.3 DAM WATER QUALITY 49 

10.4 GROUNDWATER CONDITIONS 50 

11 CONCLUSION AND RECOMMENDATIONS 51 

12 GENERAL LIMITATIONS OF THIS REPORT 52 

13 REFERENCES 53 

 

FIGURES 

Figure 1:  Site Location Map 

Figure 2:  Site Plan Showing Site Features 

Figure 3:  Site Plan Showing Sampling Locations 

Figure 4:  Site Plan Showing Sampling Locations – South Eastern Corner 

 

  



 

Stage 2 Detailed Site Investigation   

19 Holbeche Road, Arndell Park NSW 

E18007AP-R01F (Rev 2)             Page 4 of 54 

TABLES 
Table 1:  Summary of Potential Contamination 

Table 2:  Summary of the Soil/Sediment Sampling and Analysis Program  

Table 3:  Soil Site Assessment Criteria (SAC) 

Table 4:  Dam Water Assessment Criteria (DWAC) 

Table 5:   Soil Analytical Results 

Table 6:  Dam Water Analytical Results 

 

APPENDICES 
Appendix A:  Development Plan 

Appendix B: Asbestos Clearance Certificate 

Appendix C: Data Quality Objectives 

Appendix D: Quality Assurance Assessment Report 

Appendix E: Laboratory Reports  



 

Stage 2 Detailed Site Investigation   

19 Holbeche Road, Arndell Park NSW 

E18007AP-R01F (Rev 2)             Page 5 of 54 

EXECUTIVE SUMMARY 

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by MACADA Pty Ltd to 

carry out a detailed site contamination investigation, otherwise referred to as a Stage 2 

- Detailed Site Investigation (Stage 2 DSI), at 19 Holbeche Road, Arndell Park New 

South Wales (herein referred to as the ‘site’). The Stage 2 DSI supplements an earlier 

Stage 1 - Preliminary Site Investigation (Stage 1 - PSI) which was completed by Presna 

Pty Ltd (Presna) in January 2018.  The site covers an area of 4.031 hectares and is 

legally referred to as Lot 162 in Deposited Plan (DP) 826088.   

 

The investigation was completed to support a Development Application with Blacktown 

Council (Council) which relates to the construction of an industrial facility with a 

basement beneath part of the site. The objective of the investigation was to address 

the requirements of State Environmental Planning Policy No. 55 (SEPP 55) – 

Remediation of Land and Managing Land Contamination – Planning Guidelines 

(reference 2) and Council’s Development Control Plan (reference 3), by identifying the 

potential for contamination from past and present activities, and possible constraints on 

the proposed development.   

 

The investigation comprised: 

 A review of the previous investigation reports relevant to the site and this 

investigation, 

 A detailed site inspection for potential sources of contamination, 

 A detailed sampling and analysis program to characterise potential soil/sediment 

contamination across the site, and 

 Assessment of the water in the dam to assist with pump-out options. 

 

A summary of the information obtained and results of this assessment is presented 

below.   

 

Background Information and Potential For Contamination 

At the time of this investigation the majority of the site was occupied by existing, or 

disused, market garden plots (i.e. cultivated areas) and according to the limited PSI 

report prepared by Presna, these market garden plots have been present at the site 

since at least 1956, which was the earliest available historical photograph.   

 

The non-cultivated parts of the site were at the northern end of the site, and the south-

eastern corner.  The northern end of the site was predominately occupied by a partially 



 

Stage 2 Detailed Site Investigation   

19 Holbeche Road, Arndell Park NSW 

E18007AP-R01F (Rev 2)             Page 6 of 54 

filled dam while the south-eastern corner of the site was a predominately grass covered 

parcel of land with a single storey dwelling, a detached cool-room and two attached 

sheds (Sheds A and B - Figure 4). 

 

The dwelling was clad in fibrous cement sheeting and had a corrugated steel roof.  The 

cool room was relatively modern and raised on bricks.  The sheds were clad completely 

with corrugated steel and were predominately being used for storage, although ‘Shed A’ 

also had a ceramic bath for washing of the vegetable crops.   A discussion with one of 

the Chinese workers on site (via a translator) determined that the only chemicals they 

use on site were relatively benign herbicides to control weeds, specifically Roundup CT 

and Agri-West Putout 250 (Plate 16).  Drums of these herbicide products were stored in 

Shed A near the washing area.  Shed B was used to store numerous cardboard boxes 

and there was also some oil/fuel containers next to some mechanical farming 

equipment.  Immediately surrounding the mechanical farm equipment, which appeared 

to be a plough, was some surface oil staining and associated oil odour.  

 

During our initial inspection of the site in March 2018, GEE observed numerous 

fragments of fibrous cement sheeting across the non-cultivated land in the south-

eastern corner of the site and laboratory analysis of two of these fragments confirmed 

the presence of asbestos fibres.  The source of the ACM was not confirmed, although 

they are likely to be remnant fragments from the former sheds / structures in this part 

of the site.  More recently, the ACM has been cleared from the surface of the site and a 

clearance certificate issued by the Dirt Doctors (Appendix B). 

 

Subsurface Soil Conditions  

 Cultivated Area 

The cultivated part of the site was assessed using forty-two sampling points which were 

positioned in a grid pattern (Figure 3).  It is noted that the number of sampling points 

meets the minimum number of sampling points required for adequate site 

characterisation as defined by the EPA NSW and Australian Standards.   

 

At each sampling point, a near surface (0 – 150mm) sample was collected (SM090318-

01 to SM090318-42) from the cultivated soil taking care to remove any vegetative or 

detritus material.  From these samples, GEE created fourteen composite samples 

(SM090318-A to SM090318-N), with each composite sample submitted for analysis of 

the contaminants of concern which were metals and OCPs.  The soil collected from 

each location comprised natural soil comprising light silty clay or clayey silt, which 

appeared to have been disturbed through the cultivation process.   
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The analytical results were compared against relevant set of health-based Site 

Acceptance Criteria (SAC) appropriate for the proposed land-use (industrial) and the 

samples were found to be free of significant contamination which would impact on the 

proposed development, future users of the site and the environment.  

 

 Non-Cultivated Areas  

Soil (and sediment) conditions across the uncultivated part of the site was assessed at 

eleven sampling points with some sampling points targeting areas of potential 

contamination and the others providing site coverage.   Two of the sampling points 

were from the northern end of the site and comprised sediment from the waters edge 

(Refer to Figure 3), while the remaining nine sampling points were in the south-

eastern corner (Refer to Figure 4). 

 

At each sampling point, a near surface (0 – 150mm) sample was collected (SM090318-

SED1, SM090318-SED1, SM090318-50, SM090318-51, SM090318-52/53, SM090318-54, 

SM090318-55, SM090318-56, SM090318-59, SM090318-60, SM090318-61 and 

SM090318-62) and each sample submitted for analysis of various contaminants of 

concern, including metals (arsenic, cadmium, chromium, copper, nickel, lead, mercury 

and zinc), TRH, BTEXN, PAHs, OCPs, OPPs and PCBs.  At the location of the oil staining 

within Shed B, a deeper sample was also collected at 0.5 – 0.6m depth to assess the 

depth of oil impacted soil.    

 

The analytical results were compared against relevant set of health-based Site 

Acceptance Criteria (SAC) appropriate for the proposed land-use (industrial).  With the 

exception of sample SM090318-52/53, the analytical results were below the SAC.  

Sample SM090318-52/53, which was collected from the oil stained surface soils in Shed 

B, had a concentration of TRH F3 (6,000mg/kg) that exceeded the corresponding SAC 

of 5,000mg/kg.  

 

As mentioned in Section 9.1.3, the SAC that was adopted for TRH F3 is a petroleum 

hydrocarbon ‘management limit’ and when a management limits is exceeded it is 

important to evaluate the physical and aesthetic risk and manage accordingly 

(reference 17).  The TRH F3 management limit was established in 2001 by the 

Canadian Council of Ministers of the Environment (CCME), and then adopted by the 

NEPM.  The limit is a low reliability threshold that considers potential toxic risk (to 

plants and some invertebrates), aesthetics, effects on bioremediation and 

bioremediation capabilities.  In summary, GEE considers that the TRH F3 concentration 
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of 6,000mg/kg within Shed B is not significant and does not require remediation or 

further assessment for the following reasons: 

 The concentration of TRH F3 was only marginally higher than the management limit 

which itself is of low reliability, 

 The elevated TRH F3 result was from a localised source within Shed B and the 

depth of the exceedance is restricted to the upper 0.5m of soil, 

 The TRH F3 concentration does not represent a risk to human health as the 

concentration of 6,000mg/kg is significantly less than the corresponding health 

based screening levels relating to vapour intrusion and direct contact,  

 This part of the site is proposed to be covered by a concrete slab and an industrial 

warehouse and therefore there is no direct pathway to plants and invertebrates.  

Likewise, there will be no aesthetic issue as the TRH impacted soil will be covered, 

 The TRH F3 is considered to be relatively immobile and the surface slab will further 

minimise its mobility.  

 

Dam Water  

The quality of the dam water was generally good with no exceedance of the 

ANZECC/ARMCANZ (2000) trigger values recommended for freshwater in a slightly to 

modified ecosystem.   

 

Groundwater Conditions 

GEE acknowledges that groundwater conditions beneath the site were not assessed as 

part of this investigation.  However, this is considered to be acceptable given that: 

 The regional groundwater in the vicinity of the site is likely to be confined or partly 

confined, discrete, water-bearing zones within the underlying bedrock formation. 

 The natural soil beneath the site predominately comprises silty clay which has a 

relatively low permeability and would restrict the vertical migration of contaminants 

through the soil profile, and 

 There was no significant chemical contamination identified during the detailed soil 

sampling and analysis program. 

 

Conclusion and Recommendations 

Based on observations made during the field investigations, the sampling and analysis 

program conducted at the site, the proposed land-use and with respect to relevant 

statutory guidelines, GEE conclude that the site, in its current condition, is suitable for 

the existing and proposed future land-use (i.e. industrial).   
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1 PROJECT INFORMATION 

1.1 INTRODUCTION AND OBJECTIVES 

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by MACADA Pty Ltd, 

to carry out a Detailed Site (contamination) Investigation (Stage 2 DSI) at 19 Holbeche 

Road, Arndell Park New South Wales (herein referred to as the ‘site’). The Stage 2 DSI 

supplements an earlier Stage 1 - Preliminary Site Investigation (Stage 1 - PSI) which 

was completed by Presna Pty Ltd (Presna) in January 2018 (reference 1). 

 

The site covers an area of 4.031 hectares and is legally referred to as Lot 162 in 

Deposited Plan (DP) 826088.  A map showing the location of the site is provided as 

Figure 1. 

 

The investigation was completed to support a Development Application with Blacktown 

Council (Council) which relates to the proposed demolition of existing structures on the 

site.  A preliminary demolition plan is provided for reference in Appendix A. 

 

The objective of the investigation was to address the requirements of State 

Environmental Planning Policy No. 55 (SEPP 55) – Remediation of Land and Managing 

Land Contamination – Planning Guidelines (reference 2) and Council’s Development 

Control Plan (reference 3), by identifying the potential for contamination from past and 

present activities, and possible constraints on the proposed development.  In this 

regard, GEE has completed a Stage 2 Detailed Site Investigation (Stage 2 DSI) in 

accordance with the NSW Environment Protection Authority (NSW EPA) in the 

Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites 

(reference 4) and NEPM (2013) Schedule B(2) Guideline on Site Characterisation 

(reference 5). 

 

1.2 SCOPE OF WORKS 

The scope of works completed by GEE, to achieve the above objectives, is provided 

below: 

 A review of the previous investigation reports relevant to the site and this 

investigation, 

 A detailed site inspection for potential sources of contamination, 

 Field investigations including: 
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o A soil sampling program to characterise potential contamination across the 

site,  

o Sampling of sediment from the dam at the rear of the site, and 

o Sampling of water from the dam to characterise potential contamination,   

 Laboratory analysis of selected soil and sediment samples and for a broad suite of 

potential contaminants,  

 Laboratory analysis of the water from the dam for a broad suite of potential 

contaminants, and 

 Preparation of this report including the comparison of the laboratory analytical 

results against relevant Office of Environment and Heritage (OEH)1 endorsed 

guidelines. 

 

1.3 PREVIOUS INVESTIGATIONS 

1.3.1 Stage 1 PSI Report 

In January 2018, Presna completed a limited PSI report for the site (reference 1) and 

this investigation included: 

 “Review of the environmental setting, including the local topography, hydrogeology, 

and geology; 

 Review of the site history, including the available aerial photography, and other 

information available in the public domain; 

 Local council searches, including the review of flood mapping, local planning 

licences and notices; and 

 Preparation of this brief letter style report presenting the findings of the LPSI.” 

 

A summary of the site history information is provided in Section 3 of this report, while 

the conclusions of the report are re-iterated below: 

 

“Based on the results of this LPSI, Prensa concludes the following: 

 The site has the potential for residual pesticide impact to be encountered due to 

the historic cropping as a market garden; 

                                           
1 The OEH incorporates the NSW Environment Protection Authority (EPA) and was formerly known as the NSW 

Department of Environment and Climate Change and Water (DECCW), the NSW Department of Environment and 

Climate Change (DECC) and NSW Department of Environment and Conservation (DEC).    
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 Uncontrolled demolition waste has the potential to be encountered at the site as 

a result of poor disposal processes; and 

 Impact from offsite sources are a potential risk due to flooding of properties in 

the immediate vicinity.” 

 

The uncontrolled demolition waste mentioned in the second dot point above refer to 

former demolition of a building in the south-western corner of the site.  However, as 

detailed in Section 3 below, this building was not on site, rather was located on land 

immediately adjoining the site to the west.  It is the opinion of GEE that Presna had the 

site boundaries incorrect when reviewing historical aerial photographs.  
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2 SITE IDENTIFICATION 

A summary of the site location details is provided below, while a site location map is 

provided as Figure 1: 

Street Address:   19 Holbeche Road, Arndell Park 2148 

Legal Description: Lot 162 in Deposited Plan (DP) 826088 

Coordinates (MGA 56):  303580 mE, 6259580 mN 

Local Government Area: Blacktown 

Site Area:   4.031 hectares 

Current Zoning: IN2 Light Industrial2 

Current Use: Residential / Market Garden 

Current Owner: MACADA Pty Ltd 

Proposed Zoning: IN2 Light Industrial 

Proposed Use: Industrial 

 

  

                                           
2 Blacktown Local Environment Plan 2015. 
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3 SITE HISTORY 

A summary of the site history information obtained from the limited PSI report 

(reference 1) indicated that the site has been used for extensive cropping since at least 

1956, which was the earliest available aerial photograph.  The existing dwelling, 

storage sheds and dam were also visible in the 1956 photograph, along with at least 

two other small structures (likely sheds) in the north-eastern portion of the site.  

 

The Presna report suggested that a second dam was constructed in the northern 

portion of the site between 1970 and 1982.  However, GEE believes that the site 

boundary shown on the Presna Aerial photographs of 1970 and 1982 was incorrect and 

the second dam was a new dam on the adjoining property to the west of the site.  

Presna also states that there was a former structure in the south-western portion of the 

site which was developed between 1970 and 1982 and demolished between 1982 and 

2004.  Again, GEE believes that Presna had the site boundary incorrect when reviewing 

the historical photographs and this structure was in fact on the adjoining property to 

the west. 

 

In summary, the cultivated land occupies the majority of the site as indicated on 

Figure 2 of this report.  The non-cultivated areas of the site are also shown on Figure 

2 and includes the northern end of the site where the dam is situated, and the south-

eastern portion of the site where there is an existing dwelling and associated 

structures.   
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4 SITE CONDITION AND SURROUNDING ENVIRONMENT 

This section describes the site and surrounding environment and is obtained from a 

review of the Presna PSI report (reference 1) and a recent inspection of the site in 

March 2018. 

 

4.1 SITE DESCRIPTION 

The site is located on the northern side of Holbeche Road and is bounded by 

Bungarribee Creek to the north, and industrial land-use on the remaining sides.   

 

At the time of this investigation, the majority of the site was occupied by existing, or 

disused, market garden plots (and herein referred to as ‘cultivated land’ – Plates 3 and 

4)).  The exceptions (‘non-cultivated’ areas) were at the northern end of the site and 

the south-eastern corner.  The northern end of the site was predominately occupied by 

a dam (approximately 55m x 55m in size) which appeared to have been constructed by 

excavation and fill earthworks and has an overflow channel on the northern side of the 

dam which directs excess water into the adjoining Creek.  In the south-eastern corner 

of the site was a predominately grass covered parcel of land with a single storey 

dwelling (Plate 1), a detached cool-room (Plate 2) and two attached sheds (Plate 5).  

The location of these structures are shown on Figure 4 and for the purpose of this 

report, the southern-most shed is referred to as ‘Shed A’, while the northern-most shed 

is referred to as ‘Shed B’. 

 

The dwelling was clad in fibrous cement sheeting and had a corrugated steel roof.  The 

cool room was relatively modern and raised on bricks.  The sheds were clad completely 

with corrugated steel and were predominately being used for storage, although ‘Shed 

A’) also had a ceramic bath for washing of the vegetable crops (Plate 8).   A discussion 

with one of the Chinese workers on site (via a translator) determined that the only 

chemicals they use on site are herbicides to control weeds, specifically Roundup CT 

(Plate 15) and Agri-West Putout 250 (Plate 16).  Drums of these herbicide products 

were stored in Shed A near the washing area (Plate 8).  Shed B was used to store 

numerous cardboard boxes and there was also some oil/fuel containers next to some 

mechanical farming equipment (Plate 7).  Immediately surrounding the mechanical 

farm equipment, which appeared to be a plough, was some surface oil staining.  

 

During our initial inspection of the site in March 2018, GEE observed numerous 

fragments of fibrous cement sheeting across the non-cultivated land in the south-

eastern corner of the site (Plate 9).  This included many fragments beneath the existing 

dwelling (Plate 10).  Two of these fragments were sampled and analysed which 
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confirmed the presence of asbestos fibres.  One sample (SM180318-F1) was from 

collected from the surface at the northern end of this part of the site, while the second 

sample (SM180318-F2) was collected from below the dwelling. The approximate 

location of the fibro samples are shown in Figure 3. 

 

Since the initial site inspection, and prior to completion of this report, the client 

engaged a suitably licenced contractor to remove all the Asbestos Containing Material 

(ACM) from this part of the site.  This was completed in mid-August 2018 and was 

followed by an inspection by GEE and an independent occupational hygienist from the 

Dirt Doctors.  The occupational issued a clearance certificate stating that this part of 

the site was free of visible ACM and a copy of the certificate is provided in Appendix 

B.  Photos taken following removal of the fibro fragments are provided as Plates 17 and 

18, while other photos are provided in the clearance certificate report. 

 

The Presna PSI report stated that there was anecdotal information relating to potential 

ACM being present from offsite sources due to past flooding, presumably in the 

northern end of the site.  GEE inspected this part of the site and although there was 

the occasional waste debris, such as aluminium cans, ACM was not observed.  

However, much of the surface in this part of the site was covered by pine tree needles 

from the numerous pine trees in this part of the site and therefore it was difficult to 

perform a detailed search.  

 

Existing site features are shown on the site plan provided in Figure 2 and Figure 3, 

both of which include a recent aerial photograph which was taken in January 2018 and 

sourced from Nearmap Limited.  Photographs of the site which were taken during 

March 2018, are provided for reference in Plates 1 to 16 below. 

 
Plate 1 – View towards the north showing the existing 

dwelling which is in the south-eastern corner. 

 
Plate 2 – View towards the south-west showing the 

dwelling and cool room. 
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Plate 3 – View towards the north along the western 

boundary which shows the cultivated areas. 

 

 

Plate 5: View of the two attached sheds which are located 

in the south-eastern part of the site. 

 

Plate 7 – View inside Shed B showing oil staining below 

farming equipment. 

 

 
Plate 4 – View to the south along the western boundary 

and across the cultivated land. 

 

 

Plate 6 – View inside Shed B showing stored cardboard 

boxes. 

 

Plate 8 – View inside Shed A where roundup herbicide is 

kept and where crops are washed before being placed into 

boxes. 
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Plate 9 – View inside the southern-most shed where 

roundup herbicide is kept and where crops are washed 

before being placed into boxes. 

 

Plate 11 – View to the south-west across the dam in the 

northern end of the site. 

 

Plate 13 – The overflow channel at the northern end of the 

dam.  

 

Plate 10 – Some of the fibro fragments below the 

dwelling in the south-eastern corner of the site. 

 

 

Plate 12 – The dam embankment which is covered by 

fallen leaves. 

 

Plate 14 – View north across the land located between 

the dam and the northern boundary. 
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Plate 15 – Herbicide currently being used on site.  

 

Plate 17 – View towards the north after stripping surface 

fragments of ACM.  

 

Plate 16 – Herbicide currently being used on site. 

 

Plate 18 – View west in the SE corner of the site 

following stripping of the ACM. 

 

 

4.1.1 Tanks and Associated Services 

There were no indications of under-ground or above-ground, fuel or chemical, storage 

tanks observed on-site. Such tanks would be highly unusual given the land-use. 

 

4.1.2 Fill 

Based on the regional topography and the site inspection, it was considered unlikely 

that the site has been subjected to any substantial filling.   
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4.1.3 Surface Odours and Staining  

The only staining noted during our site inspection was an area of oil staining within 

Shed B in the south-eastern corner of the site (Figure 4).  The stained soil was no 

bigger than 3m2 and had a slight oil odour.   

 

4.2 TOPOGRAPHY  

Based on the site inspection the site was gently sloping down towards the north.  

According to the topographic information provided on ‘SIX Maps’, the topography of the 

site is between approximately 40m and 52m above Australian Height Datum.  

 

4.3 REGIONAL GEOLOGY AND SOILS 

A review of the regional geological map (reference 6) indicates that the site is underlain 

by the Triassic aged Bringelly Shale formations of the Wianamatta Group, typically 

consisting of “…shale, carbonaceous claystone, laminite, fine to medium-grained lithic 

sandstone, rare coal”. 

 

A review of the regional soil landscape map (reference 7) indicates that the site lies 

within two different soil profiles, specifically the south creek subgroup and soils of the 

Blacktown subgroup. Soils of the south creek soil landscape occur in the northern end 

of the site within close proximity to Bungarribee Creek and typically comprise plastic 

clays, structured and/or red and yellow podzolic soils, generally with low fertility.  Soils 

of the Blacktown soil landscape group occur across the majority of the site and typically 

comprise heavy clays derived from the weathering process of shale bedrock, and have 

low fertility and are often strongly acidic.  

 

4.4 REGIONAL GROUNDWATER 

The regional and permanent groundwater in the vicinity of the site is expected to be 

confined or partly confined, discrete, water-bearing zones within the bedrock formation.  

However, intermittent ‘perched’ water seepage is likely to occur at the soil / bedrock 

interface following heavy and prolonged rainfall events. 

 

Permanent groundwater associated with the Wianamatta group of Shale bedrock is 

characterised by high salinity (reference 8 and 9) and high ammonia concentrations 

(>10 mg/L, reference 10). In this regard, groundwater within the shale formation is not 

extracted for potable use and rarely extracted for any commercial / industrial purposes.  

This is supported by the fact that a search of registered groundwater bores that area 

located within close proximity to the site, revealed that there are no such bores within 

500m of the site.   
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The direction of groundwater flow is expected to follow the surface topography and 

flow to the north and the rate of groundwater movement is likely to be low as a result 

of low relief, low altitude (approximately 40m AHD) and the low permeability of the 

underlying Shale (between 10-13 and 10-9 m/sec – reference 11).  
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5 CONCEPTUAL SITE MODEL 

The conceptual site model (CSM) is a representation, or summary, of information 

obtained regarding potential contamination sources, receptors and exposure pathways 

between the sources and receptors.  The key elements of a CSM include: 

 known and potential sources of contamination and contaminants of concern, 

including the mechanisms of contamination (such as ‘top down’ spills or sub-

surface releases from corroded tanks or pipes), 

 potentially affected media (such as soil, sediment, groundwater, surface water, 

indoor and ambient air), 

 human and ecological receptors, and 

 potential and complete exposure pathways. 

 

GEE notes that this CSM is based on existing information (i.e. the historical information 

and the review of the site physical and environmental setting).   

 

5.1 CONTAMINANT SOURCES 

Based on GEE’s knowledge of the site, including review of the site’s history and physical 

and environmental setting, the main sources of potential contamination include: 

 Past and Present Market Gardens (Cultivated Areas)  

According to the NSW EPA, the cultivated areas of market gardens have the 

potential for contamination resulting from past horticultural practices which may 

have left chemicals in the soils (reference 12). The risk of contamination is relatively 

low and significant contamination appears to be rare (reference 13).  Nonetheless, it 

is necessary to be confident that a site is or will be suitable for residential or other 

sensitive land use when considering it for redevelopment. 

 Storage of Chemicals fuels and oils - Sheds 

The two attached sheds located in uncultivated area in the south-eastern corner of 

the site have been used for the storage of chemicals, fuels and oils which could 

have resulted in ‘top-down’ contamination from spills and leaks.  Shed A was being 

used to store herbicides which are not likely to pose a risk to human health or the 

environment (reference 12), but other pesticides may have been used and stored in 

the past.  In Shed B was some small quantities of fuel and oil associated with a 

mechanical plough and other possible mechanical equipment.   
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 Demolition of former structures – South-Eastern Corner of Site  

There were other small structures (possibly sheds) visible in historical aerial 

photographs within the non-cultivated land in the south-eastern corner of the site. 

The quality of the photographs were not great and therefore it is difficult to pin-

point the exact location of these structures.  Notwithstanding this, there is potential 

for these structures to have been clad in ACM and poor demolition practices may 

have resulted in surface ACM contamination and this is supported by the presence 

of potential ACM fragments across this part of the site. Additionally, if these 

structures contained chemicals such as pesticides, then they may have resulted in 

top-down contamination from past spills and leaks. 

 

GEE notes that the surface ACM has been removed and an asbestos clearance 

certificate issued by the Dirt Doctors (Appendix B).    

 Northern Uncultivated Land  

The northern portion of the site is considered by GEE to be relatively benign in 

terms of site contamination.  The main potential for contamination is potential 

debris from floodwaters, which Presna said could include ACM.  However, an 

inspection of this area only revealed sporadic debris such as aluminium cans and no 

obvious ACM was observed. Of potential concern is the quality of the dam water 

which will need to be pumped out to facilitate the proposed construction.  The 

sediment is also potentially contaminated from contaminants which may exist in the 

dam.  

 

5.2 POTENTIAL CONTAMINANTS OF CONCERN 

A summary of the potential contaminants of concern attributed to the fill is summarised 

below in Table 1. 
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Table 1:  Summary of Potential Contamination 
Area of 

Environmental 

Concern (AEC) 

Potential 

Contaminating Activity 

Chemical of Potential Concern 

(COPC) 

Risk of 

Contamination 

Cultivated Areas Potential use of pesticides Metals and OCPs3 Low 

Sheds in South 

Eastern Corner 

Storage of Chemicals, fuels 

and oils 
OCPs, Metals, PAHs, TRH, BTEX High 

South Eastern 

Corner 

Demolition of former 

Structures (possibly sheds) 
OCPs, Metals High 

Northern 

Uncultivated Land 
Dam Water and Sediment OCPs, Metals Low 

 

5.3 POTENTIAL OR KNOWN CONTAMINATED MEDIA 

The main potential contaminated media is the near surface soils/sediment from surface 

sources of contamination.  To a lesser extent is the underlying soil profile, because 

there is always potential for contaminants in the near surface soils to leach down 

through the soil profile.  The bedrock formation and groundwater is not expected to be 

contaminated because the natural soil profile within this part of Sydney comprises low 

permeable clay.    

 

The water within the dam was also assessed because it needs to be removed as part of 

the proposed development.   

 

5.4 CONTAMINANT RECEPTORS 

Potential receptors to the contamination include: 

 Existing users of the site, 

 Workers engaged to construct the proposed development including earthworks 

contractors, and 

 Future users of the site. 

 

5.5 POTENTIAL EXPOSURE PATHWAYS 

At this preliminary stage, potential exposure pathways include direct contact for 

workers on site and future users of the site.   

 

                                           
3 These are the primary contaminants of concern as detailed in Section 3.6.1 of the Guidelines for assessment of 

Orchards and Market Gardens (reference 12). Particularly given that there has been no known use of chemicals other 

than herbicides during the past few years.   
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6 SAMPLING AND ANALYSIS PROGRAM 

The sampling and analysis program was designed with reference to the results of the 

limited PSI and a recent site inspection.  The purpose of the program was to provide a 

preliminary assessment of the soil conditions across the entire site, particularly in areas 

of environmental concern. 

 

In accordance with the NSW DEC Contaminated Sites: Guidelines for NSW Site Auditor 

Scheme (reference 6), the Data Quality Objectives (DQOs) process was used to define 

the type, quantity and quality of the data needed to support decisions relating to the 

environmental condition of a site.  Details of the DQO process adopted for the soil 

sampling and analysis program is provided in Appendix C.  

 

6.1 SAMPLING PROGRAM 

The sampling program was undertaken by Stephen McCormack from GEE during March 

2018 and was completed in accordance with the NSW DEC market garden guidelines 

(reference 12 – herein referred to as the ‘market garden guidelines’).  This included: 

 The collection of forty-two near surface soil samples in a grid pattern across the 

cultivated area of the site (i.e. market garden), 

 The bulking and thorough mixing of every third sample from the cultivated area, to 

create fourteen composite samples for subsequent laboratory analysis,  

 The collection of targeted soil samples from the non-cultivated area of the site for 

subsequent laboratory analysis, and 

 The collection of a water sample from the dam to assess potential contamination 

from the market garden. 

 

A summary of the sampling program adopted for the cultivated and non-cultivated 

areas of the site is provided in the following sub-sections. 

 

6.1.1 Market Garden - Cultivated Area 

Across the cultivated area of the site GEE collected forty-two near surface soil samples 

(SM090318-01 to SM090318-42).  The number of sampling locations meets the 

minimum number of sampling points required for adequate characterisation of 

contamination as defined by the market garden guidelines (reference 12) and the NSW 

EPA sampling design guidelines (reference 14). 
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Sampling locations were arranged in a grid pattern as shown on Figure 3.  Each 

sample was collected directly from the top 150mm of the soil profile (below any 

vegetative or detritus layers) and placed into a laboratory supplied, acid washed glass 

jar, and a separate plastic zip-lock bag.  All samples were collected using dedicated 

nitrile gloves and with the assistance of a shovel.  To avoid cross contamination, care 

was taken to avoid sampling soil which had been in contact with the shovel.  

 

At the GEE office, composite samples were created by combining, and thoroughly 

mixing, three of the bag samples that were collected from close proximity to each 

other, to create fourteen composite samples (SM090318-A to SM090318-N).  These 

composite samples and each of the forty-two individual jar samples, were placed within 

an esky which contained ice, before being collected by the laboratory courier (with a 

Chain of Custody (COC) form) on the next working day.  While at the GEE office, ice 

within the esky was continuously added as required.  

 

Field screening of samples for the potential presence of volatile contaminants, such as 

fuel, was not carried out, however, there was no obvious hydrocarbon odour noted 

during the fieldwork. 

 

The soil collected from each location comprised natural soil comprising light silty clay or 

clayey silt, which appeared to have been disturbed through the cultivation process.   

 

A summary of the samples collected and analysed during this investigation are provided 

in Table 2, while the sampling locations are shown on Figure 3.  

 

6.1.2 Northern End (Non Cultivated Area) 

The soil sampling program adopted for the northern part of the site included the 

collection of two sediment samples from the dam (SM090318-SED1 and SM090318-

SED2).  Each of these samples were collected from the shallow waters edge and it is 

noted that the water level was at least 2m lower than the maximum possible level.  

GEE also collected a sample of the dam water (SM090318-100) for assessment of 

potential contamination.   

 

As previously mentioned, the PSI report highlighted the possibility of ACM debris being 

present in this part of the site, however no obvious ACM was observed by GEE.  No 

further sampling was deemed necessary in this part of the site as this part of the site 

does not appear to have been subjected to any past development other than the dam 

which appears to have been constructed by forming batters from clay soil that had 

been excavated from the dam footprint.  
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The two sediment samples and water sample were collected by hand using new nitrile 

gloves, and immediately placed in a laboratory supplied, acid washed glass jar.  When 

collecting the water sample, the laboratory supplied bottles were filled in order of 

volatility, with the most volatile substances collected first.  Samples to be analysed for 

metals were collected last.   Samples to be analysed for volatile substances (e.g. BTEX), 

were filled to the container brim and capped, making sure that there were no bubbles / 

headspace.  The samples were then placed within an esky in which ice had been 

added, before being collected by the laboratory courier (with a Chain of Custody (COC) 

form) on the next working day. While at the GEE office, ice within the esky was 

continuously added as required. 

 

A summary of the samples collected and analysed during this investigation are provided 

in Table 2. 

 

6.1.3 South Eastern Corner (Non Cultivated Area) 

The soil sampling program adopted for the non-cultivated area in the south eastern 

corner of the site was in accordance with the market garden guidelines (reference 12) 

and comprised the collection of near surface soil samples from seven sampling locations 

which were selected based on the results of the site history review and our site 

inspection.  The sampling program targeted areas of environmental concern 

(specifically the two attached sheds) and also provided even coverage elsewhere across 

this part of the site.  

 

In Shed A, where drums of herbicide were stored and potentially other chemicals in the 

past, two samples were collected (SM090318-50 and SM090318-51) from the near 

surface soil profile.   In Shed B, a near surface sample (SM090318-52) was collected 

from within the area where oil staining had occurred and where some small oil and fuel 

drums were being stored.  A second sample (SM090318-53) was collected from the 

same location but slightly deeper, to assess vertical migration of any contaminants. The 

remaining samples were collected from evenly spaced locations across this part of the 

site.   

 

All samples were collected with the assistance of either a shovel or a hand auger.  Care 

was taken when using the shovel to avoid sampling soil which had been in contact with 

the shovel and therefore avoid cross contamination. When using the hand auger (which 

occurred in the sheds), the hand auger was decontaminated prior to use and in 

between sampling points, by washing with laboratory grade, biodegradable and 

phosphate-free detergent, followed by rinsing with potable water.  To check the 
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adequacy of the decontamination of the auger, a rinsate sample was collected and 

analysed (refer to section 7 and Appendix D). 

   

The samples were placed in a laboratory supplied, acid washed glass jars by hand using 

dedicated nitrile gloves.  The samples were then placed within an esky in which ice had 

been added, before being collected by the laboratory courier (with a Chain of Custody 

(COC) form) on the next working day.  While at the GEE office, ice within the esky was 

continuously added as required. 

 

Field screening of samples for the potential presence of volatile contaminants, such as 

fuel, was not carried out, however, there was no obvious hydrocarbon odour noted 

during the fieldwork except for the soil within Shed B and these samples were analysed 

for Total Recoverable Hydrocarbon (TRH), Benzene, Toluene, Ethylbenzene and Xylene 

(BTEX), which is more conclusive that than a PID. 

 

As mentioned Section 4.1, two fragments of fibrous cement sheeting were also 

collected from the surface in this part of the site to confirm the presence or absence of 

asbestos fibres.   

 

A summary of the samples collected and analysed during this investigation are provided 

in Table 2. 

 

6.2 QUALITY ASSURANCE  

In accordance with AS4482.1 (reference 15), and NEPM (reference 5), a series of 

Quality Assurance (QA) procedures were integrated within the sampling plan and 

included: 

 The collection of Quality Control (QC) samples. 

 The use of standardised field sampling forms developed by GEE. 

 Documentation of calibration and use of field instruments. 

 

More detail about the QC sampling and analysis is provided in Section 7 and Appendix 

D.  

 

6.3 ANALYTICAL PROGRAM 

The fourteen composite samples from the cultivated area of the site were analyses for 

known potential contaminants of concern relating to market gardens which is metals, 

OCPs.   
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Selected samples collected from the uncultivated areas were analysed for some or all of 

the following broad suite of potential chemicals of concern, depending on their location 

and potential for contamination: 

 Metals (Arsenic, Cadmium, Chromium, Copper, Nickel, Lead, Mercury and Zinc) 

 TRH 

 BTEX 

 PAH 

 OCPs 

 OPPs  

 Asbestos. 

 

The dam water was analysed for metals, TRH, BTEX, PAH, OCPs, OPPs, pH, Total 

Dissolved Solids (TDS), electrical conductivity (EC), ammonia and hardness.  

 

All the samples were analysed by Envirolab Services Pty Ltd which is National 

Association of Testing Authorities (NATA) registered for the testing undertaken.  

 

A summary of the soil analytical program, including which samples were selected for 

analysis and the chemicals analysed, is provided in Table 2. 
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Table 2: Summary of the Soil/Sediment Sampling and Analysis Program  

Sample ID 
Sample 

Depth (m) 
Location Description 

Analytical Program 

Metals/
OCPs 

TRH / 
BTEX/PAH 

OPPs PCBs 
pH/Hardness/
Ammonia/TDS 

Asbestos 

 Primary Environmental Soil Samples 

SM090318-A 0.0 – 0.15 Figure 3 Composite of SM090318-01 to SM090318-03  --- --- --- --- --- 

SM090318-B 0.0 – 0.15 Figure 3 Composite of SM090318-04 to SM090318-06  --- --- --- --- --- 

SM090318-C 0.0 – 0.15 Figure 3 Composite of SM090318-07 to SM090318-09  --- --- --- --- --- 

SM090318-D 0.0 – 0.15 Figure 3 Composite of SM090318-10 to SM090318-12  --- --- --- --- --- 

SM090318-E 0.0 – 0.15 Figure 3 Composite of SM090318-13 to SM090318-15  --- --- --- --- --- 

SM090318-F 0.0 – 0.15 Figure 3 Composite of SM090318-16 to SM090318-18  --- --- --- --- --- 

SM090318-G 0.0 – 0.15 Figure 3 Composite of SM090318-19 to SM090318-21  --- --- --- --- --- 

SM090318-H 0.0 – 0.15 Figure 3 Composite of SM090318-22 to SM090318-24  --- --- --- --- --- 

SM090318-I 0.0 – 0.15 Figure 3 Composite of SM090318-25 to SM090318-27  --- --- --- --- --- 

SM090318-J 0.0 – 0.15 Figure 3 Composite of SM090318-28 to SM090318-30  --- --- --- --- --- 

SM090318-K 0.0 – 0.15 Figure 3 Composite of SM090318-31 to SM090318-33  --- --- --- --- --- 

SM090318-L 0.0 – 0.15 Figure 3 Composite of SM090318-34 to SM090318-36  --- --- --- --- --- 

SM090318-M 0.0 – 0.15 Figure 3 Composite of SM090318-37 to SM090318-39  --- --- --- --- --- 

SM090318-N 0.0 – 0.15 Figure 3 Composite of SM090318-40 to SM090318-42  --- --- --- --- --- 

SM090318-SED1 0.0 – 0.15 Figure 3 Dam Sediment    --- --- --- 

SM090318-SED2 0.0 – 0.15 Figure 3 Dam Sediment  --- --- --- --- --- 

SM090318-100 0.0 – 0.15 Figure 3 Dam Water      --- 

SM090318-50 0.0 – 0.15 Figure 4 Shed A   ---  --- --- 

SM090318-51 0.0 – 0.15 Figure 4 Shed A   ---  --- --- 

SM090318-52 0.0 – 0.15 Figure 4 Shed B   ---  --- --- 

SM090318-53 0.25 – 0.35 Figure 4 Shed B   ---  --- --- 

SM090318-54 0.5 – 0.6 Figure 4 Shed B   ---  --- --- 

SM090318-55 0.0 – 0.15 Figure 4 Topsoil  --- --- --- --- --- 

SM090318-56 0.0 – 0.15 Figure 4 Topsoil  --- --- --- --- --- 

SM090318-59 0.0 – 0.15 Figure 4 Topsoil  --- --- --- --- --- 

SM090318-60 0.0 – 0.15 Figure 4 Topsoil   ---  --- --- 

SM090318-61 0.0 – 0.15 Figure 4 Topsoil   ---  --- --- 

SM090318-62 0.0 – 0.15 Figure 4 Topsoil  --- --- --- --- --- 

SM190318-F1 Surface Figure 4 Random Fragment of Fibro (SE corner) --- --- --- --- ---  

SM190318-F2 Surface Figure 4 Random Fragment of Fibro (SE corner) --- --- --- --- ---  

TOTALS 28 9 2 8 1 2 

 Quality Control Samples 

SM090318-X 0.0 – 0.15 Figure 3 Blind duplicate of ‘SM090318-N’  --- --- --- --- --- 

SM090318-61 0.0 – 0.15 Figure 4 Blind duplicate of ‘SM090318-60’   ---  --- --- 

-- -- Trip Blank Sand --- 
1 --- --- --- --- 

-- -- Trip Spike Sand --- 
2
 --- --- --- --- 

Note 1: BTEX only 

Note 2: BTEX and TRH (C6-C9) only  
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7 DATA QUALITY ASSESSMENT 

A detailed Quality Assurance (QA) assessment, including the analysis of Quality 

Control (QC) samples, was carried out by GEE to determine the suitability and 

reliability of field procedures and analytical results.  In accordance with Appendix C 

of Schedule B2 of the NEPM (reference 5), the QA assessment used Data Quality 

Indicators (DQIs) which included: 

 precision. 

 accuracy (or bias). 

 representativeness.  

 completeness.  

 comparability.  

 

The detailed QA assessment report is provided in Appendix D, and concludes that 

the field procedures and analytical data presented herein are of suitable quality for 

making conclusions and recommendations regarding the contamination status of the 

site. 
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8 ASSESSMENT CRITERIA 

For any contamination assessment, it is necessary to evaluate the human health and 

ecological risks associated with the presence of site contamination.  Also, in 

accordance with the NSW EPA Site Auditor Guidelines (reference 16) and Section 3.6 

of Schedule B1 of the NEPM (reference 17), industrial sites need to address aesthetic 

issues such as highly malodorous soils.  

 

8.1 AESTHETICS 

Aesthetics was continually assessed in the field during the fieldwork and site 

inspection.  The only noteworthy observation, albeit minor, was oil odour in the near 

surface soils within part of Shed B.  This soil was also sampled and analysed for 

potential contamination. 

 

8.2 ECOLOGICAL INVESTIGATION / SCREENING LEVELS 

Following the proposed demolition works, GEE understands that the client intends to 

develop the site (under separate DA) into an industrial facility with associated 

pavements which is expected to cover the entire of the site footprint, with the 

exception of a narrow median strip at the front of the site and the riparian zone at 

the northern end (rear) of the site.  In this regard there will only be a limited 

ecological exposure pathway available.  Additionally, the site does not lie within an 

area of known ecological significance. In this regard ecological based assessment 

criteria are not considered to be relevant.  

 

8.3 HUMAN HEALTH RISK 

To address potential health impacts at the site, GEE has compared the analytical 

results against Health Investigation Levels (HILs) and Health Screening Levels 

(HSLs), provided in NEPM (2013), Schedule B(1) – Guidelines on Investigation Levels 

for Soil and Groundwater (reference 17). 

 

8.3.1 HILs 

HILs for soil contaminants are provided in Table 1A(1) of the NEPM guidelines and 

include metals, PAHs, Pesticides and PCBs.  Asbestos and petroleum hydrocarbons 

are not included.   

 

The HILs are scientifically based, generic assessment criteria to be used as a first 

stage (or tier 1) screening of potential risks to human health from chronic exposure 

to the contaminants.  They are intentionally conservative and are based on four 
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different and generic land use scenarios (i.e. HIL-A described as residential with 

accessible soils, HIL-B which includes residential with minimal opportunities for soil 

access, HIL-C for public space such as parks and HIL-D for commercial/industrial 

sites).  Each land-use scenario assumes different exposure scenarios and when land 

is used for more than one purpose, the HILs that are relevant to the more sensitive 

land-use should be adopted.  For this site, the most appropriate land-use scenario is 

HIL-D (commercial/industrial). 

 

With respect to the composite samples which were collected from the cultivated 

area, the chemical analysis of a composite sample only provides the average 

contaminant concentration of its sub-samples and this can obscure a sub-sample 

with high contaminant concentration (which may indicate a contamination hotspot) 

by diluting it with other sub-samples.  Therefore, the SAC must be adjusted for 

composite samples and for this investigation this adjustment has been undertaken in 

accordance with the following procedure 2b in section 3.3.2 of the market garden 

guidelines (reference 12).   

  

     unadjusted SAC 

Adjusted SAC =  n 

 

Where n = number of sub-samples in each composite sample. 

 

A summary of the HILs appropriate for the site is provided in Table 3. 

 

8.3.2 HSLs 

Health Screening Levels (HSLs) were developed for selected petroleum hydrocarbons 

(specifically TRH C6 – C10 or F1 fraction, TRH >C10 – C16 or F2 fraction and BTEXN) by 

the Cooperative Research Centre for Contamination Assessment and Remediation of 

the Environment (CRC CARE) and have been adopted and are referenced in 

Schedule B(1) of NEPM (2013 – reference 17) and Friebel & Nadebaum (2011 – 

reference 18). HSLs were also developed for asbestos in soil by the WA DoH 

(reference 19) and have been adopted in Schedule B(1) of NEPM (2013 – reference 

17). 

 

Petroleum Hydrocarbons 

The assessment of petroleum hydrocarbon contamination is primarily driven by 

human health concerns relating to volatile components (e.g. TRH C6 – C10, TRH >C10 

– C16 and Benzene) which have the potential to cause health issues via vapour 

intrusion (e.g. inhalation) and direct contact pathways.   
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For vapour intrusion, different HSLs apply for different land use scenarios, different 

soil types (i.e. sand, silt and clay) and different depths.  For the purpose of this 

investigation, criteria relevant for shallow (0m to 1m) clay soils has been adopted 

because clay is the dominant soil type beneath the site and the samples collected for 

analysis were from less than 1m depth.   

 

With respect to land-use there are five scenarios: 

 HSL-A for low density residential sites 

 HSL-B for high density residential sites 

 HSL-C for recreational/open space areas  

 HSL-D for commercial and industrial sites 

 HSL – Intrusive Maintenance Workers 

 

For the proposed development, HSL-D (commercial/industrial sites) and HSLs for 

protection of Intrusive Maintenance Workers are considered to be most appropriate, 

however HSL-D criteria have been adopted as they are the more conservative of the 

two sets.  

 

For direct contact, which is also appropriate for the site due to the potential for 

future intrusive work, different HSLs apply for various land-use scenarios and the 

most appropriate for this site are those relating to commercial/industrial land-use.  

 

Finally, apart from the HSLs for vapour intrusion and direct contact, consideration 

needs to be given to the management limits (Table 1B(7) – reference 17), which 

only apply for petroleum hydrocarbons.  The management limits are designed to 

avoid or minimise potential effects of petroleum hydrocarbons including: 

 The formation of observable light non-aqueous phase liquids (LNAPL), 

 Fire and explosive hazards, and 

 The effects on buried infrastructure e.g. penetration of, or damage to, in-

ground services by hydrocarbons. 

 

Again, there are different management limits for the various land use scenarios and 

GEE has adopted the management limits appropriate for commercial/industrial sites 

have been adopted.   

 



Stage 2 Detailed Site Investigation 

19 Holbeche Road, Arndell Park NSW 

 

E18007AP-R01F (Rev 2)  Page 34 of 54 

In summary, and for the purpose of a preliminary assessment of the results, GEE 

has adopted the lowest criteria from the management limits, HSLs for vapour 

intrusion and HSLs for direct contact have been adopted.  A summary of these 

criteria is provided in Table 3. 

 

Asbestos in Soil 

According to Schedule B(1) of NEPM, if visible asbestos is present at the surface and 

may be disturbed by work activities then it must be removed. The NEPM also 

provides criteria for asbestos present at depth (i.e. asbestos in soil).  The asbestos in 

soil screening levels are based on scenario-specific likely exposure levels associated 

with land-use.  Considering the proposed land-use GEE has adopted criteria for 

commercial/industrial – D. 

 

8.3.3 Application of Soil Validation Criteria 

For soil to be considered as validated (i.e. not posing an unacceptable risk) all 

reported concentrations must be below the site remediation criteria.  For chemical 

analysis the following statistical criteria shall be adopted with respect to the health 

criteria: 

 The upper 95% confidence limit on the average concentration for each analyte 

(calculated for samples collected from consistent soil horizons, stratigraphy or 

material types) must be below the adopted criterion, 

 No single concentration shall exceed 250% of the adopted criterion, and 

 The standard deviation of the results must be less than 50% of the criterion. 

 

In addition to the numerical criteria, consideration shall be given to the presence of s

oils that are malodorous odours or discoloured as a result of contamination.   
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Table 3: Soil Site Assessment Criteria (SAC)  

Analyte 

Health Investigation/Screening Levels (HILs/HSLs) 

(mg/kg) 

HIL-D and HSL-D/Management Limits 
Reference 

Single Samples Composite Samples 

Total Metals 

Arsenic 3,000 1,000 Table 1A – Reference 17 

Cadmium 900 300 Table 1A – Reference 17 

Chromium (VI) 3,600 1,200 Table 1A – Reference 17 

Copper 240,000 80,000 Table 1A – Reference 17 

Lead 1,500 500 Table 1A – Reference 17 

Mercury (inorganic) 730 243 Table 1A – Reference 17 

Nickel 6,000 2,000 Table 1A – Reference 17 

Zinc 400,000 133,333 Table 1A – Reference 17 

Polychlorinated Biphenyls (PCBs) 

Total PCBs 7 -- Table 1A – Reference 17 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Benzo(a)pyrene TEQ 40 -- Table 1A – Reference 17 

TOTAL PAHs 4,000 -- Table 1A – Reference 17 

Organochlorine Pesticides (OCP) 

Heptachlor 50 16 Table 1A – Reference 17 

Aldrin + Dieldrin 45 15 Table 1A – Reference 17 

Endrin 100 33 Table 1A – Reference 17 

Chlordane 530 176 Table 1A – Reference 17 

Endosulfan 2,000 666 Table 1A – Reference 17 

HCB 80 26 Table 1A – Reference 17 

Methoxychlor 2,500 833 Table 1A – Reference 17 

DDE + DDD + DDT 3,600 1,200 Table 1A – Reference 17 

Organophosphate Pesticides (OPP) 

Chlorpyrifos 2,000 -- Table 1A – Reference 17 

BTEXN 

Benzene 4 -- Table 1A(3) – Reference 17 

Toluene 99,000 -- Table A4 – Reference 18 

Ethylbenzene 27,000 -- Table A4 – Reference 18 

Xylenes 81,000 -- Table A4 – Reference 18 

Naphthalene 11,000 -- Table A4 – Reference 18 

Total Recoverable Hydrocarbons (TRH) 

(F1) C6 – C10 310 -- Table 1A(3) – Reference 17 

(F2) >C10 - C16 1,000 -- Table 1B(7) – Reference 17 

(F3) >C16 – C34 5,000 -- Table 1B(7) – Reference 17 

(F4) >C34 – C40 10,000 -- Table 1B(7) – Reference 17 

Asbestos 

Surface Soil No Visible Asbestos -- Table 7 – Reference 17 

Buried Bonded 0.05% -- Table 7 – Reference 17 

Buried Friable 0.001% -- Table 7 – Reference 17 
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8.4 DAM WATER 

To assess the quality of the water in the dam, GEE has compared the analytical results 

with the corresponding guideline levels contained within the ANZECC/ARMCANZ (2000) 

water quality guidelines (reference 20). 

 

The ANZEC/ARMCANZ (2000) provides guidelines levels for protection of both fresh and 

marine water ecosystems.  Fresh water criteria have been adopted herein on the basis 

that the receiving system is most likely the local stormwater system which is also likely 

to discharge into a nearby creek or watercourse.  

  

ANZECC/ARMCANZ (2000) also specifies four sets of trigger values corresponding with 

different levels of protection for ecosystem conditions. Trigger values, derived using the 

statistical distribution method, relate to the protection of 99%, 95%, 90% and 80% of 

species in an aquatic ecosystem.  Three “categories of ecosystem conditions” are 

developed in the guidelines and the level of protection afforded to a particular 

ecosystem should be determined following consideration of site conditions in 

consultation with key stakeholders (i.e. Council and/or the EPA).  

 

In most cases, the guidelines recommend that the 95% protection trigger level values 

should be applied to “slightly to moderately disturbed” aquatic ecosystems. The site is 

located in a highly developed industrial area. Therefore, the groundwater at the site is 

expected to ultimately discharge into a disturbed aquatic ecosystem. Consequently, 

with the exception of some chemicals that have the potential to bio-accumulate, the 

95% protection trigger level values have been adopted.  For chemicals that have the 

potential to bio-accumulate, such as benzene and some pesticides, GEE has adopted 

the 99% protection trigger values.  

 

Additionally, for each chemical, ANZECC/ARMCANZ (2000) provides three grades of 

guideline trigger values: high, moderate or low reliability trigger values. The grade 

depends on the data available and hence the confidence or reliability of the final 

figures.  GEE has adopted high and moderate reliablility trigger values as specified in 

Table 3.4.1 of the guidelines.  In the absence of high or moderate trigger values, GEE 

has applied low reliability trigger levels as ‘first pass’ criteria. It should be noted that 

low reliability trigger values were originally derived from insufficient data sets and 

should not be used as final guidelines but as indicative interim figures, which if 

exceeded, suggest the need to obtain further data. 
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In the case of TRH, the guidelines provide a low reliability trigger value of 7 ug/L, 

however, laboratories have not yet developed methodology for detection to such a low 

level.  Therefore, the laboratory Limit of Reporting (LOR) for the C6-9 and C10-C36 

fractions were adopted as assessment criteria screening tool. 

 

A summary of the dam water assessment criteria (DWAC) is provided in Table 4. 
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Table 4: Dam Water Assessment Criteria (DWAC) 

Analyte Units Criteria 1 Source 

Metals  

Arsenic V µg/L 13 95% protection & freshwater - Reference 20 

Cadmium µg/L 0.2 95% protection & freshwater - Reference 20 

Chromium VI µg/L 1 95% protection & freshwater - Reference 20 

Copper µg/L 1.4 95% protection & freshwater - Reference 20 

Lead µg/L 3.4 95% protection & freshwater - Reference 20 

Nickel µg/L 11 95% protection & freshwater - Reference 20 

Zinc µg/L 8 95% protection & freshwater - Reference 20 

Mercury (inorganic) µg/L 0.06 95% protection & freshwater - Reference 20 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene µg/L 16 95% protection & freshwater - Reference 20 

Anthracene µg/L 0.4 95% protection & freshwater - Reference 20 1 

Phenanthrene µg/L 2 95% protection & freshwater - Reference 20 1 

Fluoranthene µg/L 1.4 95% protection & freshwater - Reference 20 1 

Benzo(a)pyrene µg/L 0.2 95% protection & freshwater - Reference 20 1 

Total Petroleum Hydrocarbons (TPH) 

(F1) C6 – C10  µg/L <LOR -- 

(F2) >C10 - C16 µg/L <LOR -- 

(F3) >C16 – C34 µg/L <LOR -- 

(F4) >C34 – C40 µg/L <LOR -- 

BTEX 

Benzene µg/L 600 99% protection & freshwater - Reference 20 

Toluene µg/L 180 95% protection & freshwater - Reference 20 1 

Ethylbenzene µg/L 80 95% protection & freshwater - Reference 20 1 

p-Xylene µg/L 200 95% protection & freshwater - Reference 20 

m-Xylene µg/L 75 95% protection & freshwater - Reference 20 1 

m+p-Xylene µg/L 75 Adopted the m-Xylene trigger value 

o-Xylene µg/L 350 95% protection & freshwater - Reference 20 

OCPs 

Aldrin µg/L 0.001 95% protection & freshwater - Reference 20 1 

Chlordane µg/L 0.03 99% protection & freshwater - Reference 20 

DDE µg/L 0.03 95% protection & freshwater - Reference 20 1 

DDT µg/L 0.006 99% protection & freshwater - Reference 20 

Dieldrin µg/L 0.01 95% protection & freshwater - Reference 20 1 

Endosulfan µg/L 0.03 99% protection & freshwater - Reference 20 

Endosulfan alpha µg/L 0.0002 95% protection & freshwater - Reference 20 1 

Endosulfan beta µg/L 0.007 95% protection & freshwater - Reference 20 1 

Endrin µg/L 0.01 99% protection & freshwater - Reference 20 

Heptachlor µg/L 0.01 99% protection & freshwater - Reference 20 

Lindane µg/L 0.2 95% protection & freshwater - Reference 20 

Methoxychlor µg/L 0.005 95% protection & freshwater - Reference 20 1 
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OPPs 

Azinphos methyl µg/L 0.01 99% protection & freshwater - Reference 20 

Chlorpyrifos µg/L 0.01 95% protection & freshwater - Reference 20 

Diazinon µg/L 0.01 95% protection & freshwater - Reference 20 

Dimethoate µg/L 0.15 95% protection & freshwater - Reference 20 

Fenitrothion µg/L 0.2 95% protection & freshwater - Reference 20 

Malathion µg/L 0.05 95% protection & freshwater - Reference 20 

Parathion µg/L 0.004 95% protection & freshwater - Reference 20 

Other Tests 

Ammonia mg/L 0.9 95% protection & freshwater - Reference 20 

pH pH Units 6.0 – 8.0 Lowland rivers – Reference 20 

Conductivity µS/cm 125 – 2,200 Lowland rivers – Reference 20 

Notes: 
1 Criteria are of low reliability trigger values used as a first pass assessment in the absence of more reliable trigger values. 

LOR = Limit Of Reporting 

  



Stage 2 Detailed Environmental Site Assessment   

19 Holbeche Road, Arndell Park NSW 

 

E18007AP-R01F (Rev 2)  Page 40 of 54 

9 ANALYTICAL RESULTS 

9.1 SOIL/SEDIMENT 

A copy of the laboratory report is provided in Appendix E, while a summary of the 

results is provided in Table 5 and discussed in the following sections. 

 

9.1.1 Metals 

Cultivated Area 

A total of fourteen composite samples from forty-two primary samples were analysed 

for metals, specifically arsenic, cadmium, chromium, copper, nickel, lead, zinc and 

mercury.  In summary the concentrations were all below the site assessment criteria 

which suggests that the cultivated area is not contaminated with metals. 

 

Non-Cultivated Area 

A total of twelve primary samples were analysed for metals, specifically arsenic, 

cadmium, chromium, copper, nickel, lead, zinc and mercury.  In summary, the 

concentrations were all below the site assessment criteria which suggests that the non-

cultivated area is not contaminated with metals. 

 

9.1.2 OCPs 

Cultivated Area 

A total of fourteen composite samples from forty-two primary samples were analysed 

for OCPs.  In summary the concentrations were all below the site assessment criteria 

which suggests that the cultivated area is not contaminated with OCPs. 

 

Non-Cultivated Area 

A total of twelve primary samples were analysed for OCPs.  In summary, the 

concentrations were all below the site assessment criteria which suggests that the non-

cultivated area is not contaminated with metals. 

 

9.1.3 TRH and BTEXN 

A total of seven primary samples, which were collected from targeted locations across 

the non-cultivated area, were selected for TRH and BTEXN analysis.  A summary of the 

results is provided below: 
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Analyte 

Number of 

Samples 

Analysed 

Minimum 

Value 

Maximum 

Value 

SAC Exceedances 

Health Health 

TRH C6-C10 (F1) 7 <25 52 310 0 

TRH >C10 – C16 (F2) 7 <50 810 1,000 0 

TRH >C16 – C34 (F3) 7 <100 6,000 5,000 1 

TRH >C34 – C40 (F4) 7 <100 1,200 10,000 0 

Benzene 7 <0.2 <0.2 4 0 

Toluene 7 <0.5 <0.5 99,000 0 

Ethylbenzene 7 <1 2 27,000 0 

Xylenes 7 <2 9 81,000 0 

Naphthalene 7 <0.1 0.5 11,000 0 

        

In summary there was one sample (SM090318-53) which was collected at 0.25-0.35m 

depth from the stained soil area in Shed B, which had a concentration of TRH F3 above 

the SAC.  GEE notes that the SAC for TRH F3 is a management limits, and the result is 

less than the corresponding HSLs recommended for vapour intrusion, intrusive 

maintenance workers and direct contact.  Further consideration of the significance of 

this exceedance is provided in Section 10.2.2.   

 

9.1.4 PAHs 

A total of seven primary samples, which were collected from targeted locations across 

the non-cultivated area, were selected for PAH analysis.  A summary of the results is 

provided below: 

 

Analyte 

Number of 

Samples 

Analysed 

Minimum 

Value 

Maximum 

Value 

SAC Exceedances 

Health Health 

Benzo(a)pyrene 7 <0.05 <0.2 -- -- 

Benzo(a)pyrene TEQ 7 <0.5 0.9 40 0 

Total PAHs 7 <0.05 1.1 4,000 0 

 

In summary, the concentrations were all below the site assessment criteria which 

suggests that the non-cultivated area is not contaminated with PAHs. 
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9.1.5 PCBs 

Five primary samples, which were collected from targeted locations across the non-

cultivated area, were selected for PCB analysis and the concentrations were all below 

the SAC and were also below the limit of reporting.  In this regard, PCBs are not 

considered to be a contamination issue.  

 

9.1.6 OPPs 

Although OPPs were not considered to be a contamination issue at the site, two 

samples, which were collected from targeted locations across the non-cultivated areas, 

were selected for OPP analysis.   In summary, the concentrations were all below the 

SAC which confirms that the non-cultivated area is not contaminated with OPPs. 

 

9.1.7 Asbestos 

The two fragments of fibrous cement sheeting which were collected from the surface in 

the south-eastern corner of the site were found to contain asbestos fibres.  

Notwithstanding this, the surface ACM has since been removed from site and an 

asbestos clearance certificate has been issued (Appendix B).   

 

  



TABLE 5 - Soil Analytical Results - Cultivated Areas

SM090318-A SM090318-B SM090318-C SM090318-D SM090318-E SM090318-F SM090318-G SM090318-H SM090318-I SM090318-J SM090318-K SM090318-L SM090318-M SM090318-N SM090318-X

Location Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 Blind

Depth 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 0.0 - 0.15 Duplicate

Type
Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite

Topsoil / 

Composite
of sample 'N'

Metals

Arsenic mg/kg 11 8 8 9 11 10 13 13 11 11 13 13 14 13 16 3,000 500

Cadmium mg/kg 0.7 <0.4 <0.4 <0.4 <0.4 <0.8 <0.8 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 900 150

Chromium
1 mg/kg 16 18 20 20 22 34 32 27 25 22 25 22 26 20 28 3,600 500

Copper mg/kg 21 12 15 24 30 10 16 43 20 21 26 30 33 32 34 240,000 30,000

Lead mg/kg 18 18 19 17 21 22 22 22 19 23 24 23 25 25 28 1,500 1,200

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 730 120

Nickel mg/kg 9 5 7 6 8 6 7 7 6 10 11 11 12 13 12 6,000 1,200

Zinc mg/kg 85 37 57 66 72 39 47 47 49 62 92 86 120 85 120 400,000 60,000

OCPs

HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 80 26

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

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

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

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 50 16

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

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 45 15

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

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

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

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

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

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

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

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 100 33

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

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

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

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

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 2,500 833

Sum of 

DDT+DDD+DDE
mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 3,600 1,200

TABLE NOTES:  

Analytical results which exceed any of the Health-based Investigation Levels (HILs) are shown as bold text. 

1 – Total Chromium analytical result includes chromium (III) and (VI).

Sample ID Site Acceptance Criteria

Health Based Criteria

Individual 

Samples

Composite 

Samples

176

666

Analyte

530

2,000



TABLE 5 - Soil Analytical Results - Non-Cultivated Areas

SM090318-SED1 SM090318-SED2 SM090318-50 SM090318-51 SM090318-52 SM090318-53 SM090318-54 SM090318-55 SM090318-56 SM090318-59 SM090318-60 SM090318-61 SM090318-62 SM190318-F1 SM190318-F2

Location Figure 3 Figure 3 Figure 4 Figure 4 Figure 4 Blind Figure 4 Figure 4 Figure 4 Figure 4 Figure 4 Figure 4 Figure 4 Figure 4 Figure 4

Depth 0.0 - 0.15 0.7 – 0.8 0.0 – 0.15 0.0 – 0.15 0.0 – 0.15 Duplicate 0.5 - 0.6 0.0 – 0.15 0.0 – 0.15 0.0 – 0.15 0.0 – 0.15 0.0 – 0.15 0.0 – 0.15 Surface Surface

Type Dam Sediment Dam Sediment Shed A Shed A Shed B of sample '52' Shed B Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Fibro Fibro Health based

Metals

Arsenic mg/kg 7 5 16 14 11 10 14 13 13 11 12 11 11 - - 3,000

Cadmium mg/kg <0.4 <0.4 2 1 0.8 0.6 0.7 0.5 0.6 <0.4 <0.4 <0.4 <0.4 - - 900

Chromium
1 mg/kg 14 12 26 26 21 21 23 23 23 20 19 19 20 - - 3,600

Copper mg/kg 20 20 81 50 47 39 36 35 46 19 23 15 15 - - 240,000

Lead mg/kg 19 26 170 150 74 61 58 47 60 36 41 31 34 - - 1,500

Mercury mg/kg <0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 730

Nickel mg/kg 14 13 16 13 15 14 15 9 12 10 12 13 11 - - 6,000

Zinc mg/kg 24 22 1100 990 250 200 190 160 220 66 80 51 42 - - 400,000

OCPs

HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 80

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

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

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

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 50

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

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 45

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

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

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

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

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

pp-DDE mg/kg <0.1 <0.1 0.6 0.6 <0.1 <0.1 0.1 0.2 0.1 <0.1 <0.1 <0.1 <0.1 - - --

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

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 100

pp-DDD mg/kg <0.1 <0.1 1 0.6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - --

pp-DDT mg/kg <0.1 <0.1 4.3 1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - --

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

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

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - 2,500

Sum of 

DDT+DDD+DDE
mg/kg <0.1 <0.1 5.9 2.2 0.1 <0.1 0.1 0.2 0.1 <0.1 <0.1 <0.1 <0.1 - - 3,600

BTEXN

Benzene mg/kg <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 - - - <0.2 <0.2 - - - 4

Toluene mg/kg <0.5 - <0.5 <0.5 0.8 <0.5 <0.5 - - - <0.5 <0.5 - - - 99,000

Ethylbenzene mg/kg <1 - <1 <1 2 <1 <1 - - - <1 <1 - - - 27,000

Total Xylenes mg/kg <1 - <1 <1 9 6 <1 - - - <1 <1 - - - 81,000

Naphthalene mg/kg <0.1 - <0.1 <0.1 0.5 <0.5 <0.1 - - - <0.1 <0.1 - - - 11,000

TRH

TRH C6 - C10 (F1) mg/kg <25 - <25 <25 52 51 <25 - - - <25 <25 - - - 310

TRH >C10 - C16 (F2) mg/kg <50 - <50 <50 610 810 <50 - - - <50 <50 - - - 1,000

TRH >C16-C34 (F3) mg/kg <100 - <100 <100 4700 6000 260 - - - <100 <100 - - - 5,000

TRH >C34-C40 (F4) mg/kg <100 - <100 <100 1000 1200 110 - - - <100 <100 - - - 10,000

PAHs

Benzo(a)pyrene mg/kg <0.05 - <0.05 <0.05 <0.2 <0.2 <0.05 - - - <0.05 <0.05 - - - --

Benzo(a)pyrene TEQ mg/kg <0.5 - <0.5 <0.5 0.9 0.9 <0.5 - - - <0.5 <0.5 - - - 4

Total PAHs mg/kg <0.05 - <0.05 <0.05 1.1 0.76 <0.05 - - - <0.05 <0.05 - - - 400

OPPs

Chlorpyrifos mg/kg <0.1 - - - - - <0.1 - - - - - - - - 2,000

Remaining OPPs mg/kg <0.1 - - - - - <0.1 - - - - - - - - --

PCBs

Total PCBs mg/kg - - <0.1 <0.1 <0.1 <0.1 - - - - <0.1 <0.1 - - - 7

Asbestos

Asbestos Detected Yes/No - - - - - - - - - - - - - Yes Yes
No visible 

asbestos

Type - - - - - - - - - - - - - -

Chrysotile, 

Amosite and 

Crocidolite

Chrysotile and 

Amosite
--

TABLE NOTES:  

Analytical results which exceed any of the Health-based Investigation Levels (HILs) are shown as bold text. 

1 – Total Chromium analytical result includes chromium (III) and (VI).

Sample ID

Analyte

530

2,000

Site Acceptance 

Criteria
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9.2 WATER ANALYTICAL RESULTS 

The water within the dam was analysed for total metals, OCPs, OPPs, TRH, BTEXN, 

PAHs, Ammonia, pH, EC, TDS and hardness. The laboratory results are provided in the 

laboratory reports in Appendix E, while the tabulated results are provided in Table 6 

and summarised below.   

 

9.2.1 Metals  

The concentration of total metals were below the DWAC derived from the 

ANZECC/ARMCANZ water quality guidelines (reference 20).   

 

9.2.2 Ammonia. TRH, BTEXN, PAHs, OCPs and OPPs 

The concentrations of Ammonia, TRH, BTEXN, PAHs, OCPs and OPPs were below either 

the DWAC derived from the ANZECC/ARMCANZ water quality guidelines (reference 20) 

or the laboratory limit of reporting.   

 

9.2.3 Other Properties 

The pH was 9.0 which is slightly higher than the ANZECC/ARMCANZ (2000) upper limit 

that is recommended for protection of lowland rivers.  The conductivity was relatively 

low at 410uS/cm and this concentration meets the ANZECC/ARMCANZ (2000) guideline 

level recommended for protection of lowland rivers.   

  



TABLE 6 - Dam Water Analytical Results

09-Mar-18

SM090318-100

Analyte Units Dam

Dissolved Metals

Arsenic µg/L 10 13

Cadmium µg/L <0.1 0.2

Chromium µg/L <1 1

Copper µg/L 1 1.4

Lead µg/L <1 3.4

Mercury µg/L <0.05 0.06

Nickel µg/L 2 11

Zinc µg/L 3 8

PAHs

Naphthalene µg/L <1 16

Phenanthrene µg/L <1 2

Anthracene µg/L <1 0.4

Fluoranthene µg/L <1 1.4

Benzo(a)pyrene µg/L <1 0.2

Total (+VE) PAHs µg/L <1 --

BTEX

Benzene µg/L <1 800

Toluene µg/L <1 180

Ethylbenzene µg/L <1 80

m+p-xylene µg/L <2 75

o-xylene µg/L <1 350

TRH

vTPH C6 - C10 (F1) µg/L <10 <LOR

TRH >C10 - C16 (F2) µg/L <50 <LOR

TRH >C16-C34 (F3) µg/L <100 <LOR

TRH >C34-C40 (F4) µg/L <100 <LOR

OCPs

Aldrin µg/L <0.2 0.001

Chlordane µg/L <0.2 0.03

DDE µg/L <0.2 0.03

DDT µg/L <0.2 0.006

Dieldrin µg/L <0.2 0.01

Endosulfan µg/L <0.2 0.03

Endosulfan alpha µg/L <0.2 0.0002

Endosulfan beta µg/L <0.2 0.007

Endrin µg/L <0.2 0.01

Heptachlor µg/L <0.2 0.01

Lindane µg/L <0.2 0.2

Methoxychlor µg/L <0.2 0.005

Remaining OCPs µg/L <0.2 --

OPPs

Azinphos methyl µg/L <0.2 0.01

Chlorpyrifos µg/L <0.2 0.01

Diazinon µg/L <0.2 0.01

Dimethoate µg/L <0.2 0.15

Fenitrothion µg/L <0.2 0.2

Malathion µg/L <0.2 0.05

Parathion µg/L <0.2 0.004

Remainign OPPs µg/L <0.2 --

Other Tests

pH pH Units 9 6.0 - 8.0

Total Dissolved Soids mg/L 240 --

Ammonia mg/L 0.092 0.9

EC µS/cm 410 125 - 2,200

Hardness mg/L 100 --

Notes:

-- No Criteria Established / Not Analysed

LOR = Limit of Reporting

Results exceeding the criteria shown are in bold text

Sample Date Dam Water 

Assessment Criteria 

(DWAC) 1
Sample Identification
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10 SITE CHARACTERISATION 

A summary of the information obtained and results of this assessment is presented 

below.   

 

10.1 BACKGROUND INFORMATION AND POTENTIAL FOR CONTAMINATION 

At the time of this investigation the majority of the site was occupied by existing, or 

disused, market garden plots (i.e. cultivated areas) and according to the limited PSI 

report prepared by Presna, these market garden plots have been present at the site 

since at least 1956, which was the earliest available historical photograph.   

 

The non-cultivated parts of the site were at the northern end of the site, and the south-

eastern corner.  The northern end of the site was predominately occupied by a partially 

filled dam while the south-eastern corner of the site was a predominately grass covered 

parcel of land with a single storey dwelling, a detached cool-room and two attached 

sheds (Sheds A and B - Figure 4). 

 

The dwelling was clad in fibrous cement sheeting and had a corrugated steel roof.  The 

cool room was relatively modern and raised on bricks.  The sheds were clad completely 

with corrugated steel and were predominately being used for storage, although ‘Shed A’ 

also had a ceramic bath for washing of the vegetable crops.   A discussion with one of 

the Chinese workers on site (via a translator) determined that the only chemicals they 

use on site were relatively benign herbicides to control weeds, specifically Roundup CT 

and Agri-West Putout 250 (Plate 16).  Drums of these herbicide products were stored in 

Shed A near the washing area.  Shed B was used to store numerous cardboard boxes 

and there was also some oil/fuel containers next to some mechanical farming 

equipment.  Immediately surrounding the mechanical farm equipment, which appeared 

to be a plough, was some surface oil staining and associated oil odour.  

 

During our initial inspection of the site in March 2018, GEE observed numerous 

fragments of fibrous cement sheeting across the non-cultivated land in the south-

eastern corner of the site and laboratory analysis of two of these fragments confirmed 

the presence of asbestos fibres.  The source of the ACM was not confirmed, although 

they are likely to be remnant fragments from the former sheds / structures in this part 

of the site.  More recently, the ACM has been cleared from the surface of the site and a 

clearance certificate issued by the Dirt Doctors (Appendix B). 
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10.2 SOIL / SEDIMENT ASSESSMENT 

10.2.1 Cultivated Area 

The cultivated part of the site was assessed using forty-two sampling points which were 

positioned in a grid pattern (Figure 3).  It is noted that the number of sampling points 

meets the minimum number of sampling points required for adequate site 

characterisation as defined by the EPA NSW and Australian Standards.   

 

At each sampling point, a near surface (0 – 150mm) sample was collected (SM090318-

01 to SM090318-42) from the cultivated soil taking care to remove any vegetative or 

detritus material.  From these samples, GEE created fourteen composite samples 

(SM090318-A to SM090318-N), with each composite sample submitted for analysis of 

the contaminants of concern which were metals and OCPs.  The soil collected from each 

location comprised natural soil comprising light silty clay or clayey silt, which appeared 

to have been disturbed through the cultivation process.   

 

The analytical results were compared against relevant set of health-based Site 

Acceptance Criteria (SAC) appropriate for the proposed land-use (industrial) and the 

samples were found to be free of significant contamination which would impact on the 

proposed development, future users of the site and the environment.  

 

10.2.2 Non-Cultivated Areas  

Soil (and sediment) conditions across the uncultivated part of the site was assessed at 

eleven sampling points with some sampling points targeting areas of potential 

contamination and the others providing site coverage.   Two of the sampling points 

were from the northern end of the site and comprised sediment from the waters edge 

(Refer to Figure 3), while the remaining nine sampling points were in the south-

eastern corner (Refer to Figure 4). 

 

At each sampling point, a near surface (0 – 150mm) sample was collected (SM090318-

SED1, SM090318-SED1, SM090318-50, SM090318-51, SM090318-52/53, SM090318-54, 

SM090318-55, SM090318-56, SM090318-59, SM090318-60, SM090318-61 and 

SM090318-62) and each sample submitted for analysis of various contaminants of 

concern, including metals (arsenic, cadmium, chromium, copper, nickel, lead, mercury 

and zinc), TRH, BTEXN, PAHs, OCPs, OPPs and PCBs.  At the location of the oil staining 

within Shed B, a deeper sample was also collected at 0.5 – 0.6m depth to assess the 

depth of oil impacted soil.    

 



Stage 2 Detailed Environmental Site Assessment   

19 Holbeche Road, Arndell Park NSW 

 

E18007AP-R01F (Rev 2)  Page 49 of 54 

The analytical results were compared against relevant set of health-based Site 

Acceptance Criteria (SAC) appropriate for the proposed land-use (industrial).  With the 

exception of sample SM090318-52/53, the analytical results were below the SAC.  

Sample SM090318-52/53, which was collected from the oil stained surface soils in Shed 

B, had a concentration of TRH F3 (6,000mg/kg) that marginally exceeded the 

corresponding SAC of 5,000mg/kg.   

 

As mentioned in Section 9.1.3, the SAC that was adopted for TRH F3 is a petroleum 

hydrocarbon ‘management limit’ and when a management limits is exceeded it is 

important to evaluate the physical and aesthetic risk and manage accordingly 

(reference 17).  The TRH F3 management limit was established in 2001 by the 

Canadian Council of Ministers of the Environment (CCME), and then adopted by the 

NEPM.  The limit is a low reliability threshold that considers potential toxic risk (to 

plants and some invertebrates), aesthetics, effects on bioremediation and 

bioremediation capabilities.  In summary, GEE considers that the TRH F3 concentration 

of 6,000mg/kg within Shed B is not significant and does not require remediation or 

further assessment for the following reasons: 

 The concentration of TRH F3 was only marginally higher than the management limit 

which itself is of low reliability, 

 The elevated TRH F3 result was from a localised source within Shed B and the 

depth of the exceedance is restricted to the upper 0.5m of soil, 

 The TRH F3 concentration does not represent a risk to human health as the 

concentration of 6,000mg/kg is significantly less than the corresponding health 

based screening levels relating to vapour intrusion and direct contact,  

 This part of the site is proposed to be covered by a concrete slab and an industrial 

warehouse and therefore there is no direct pathway to plants and invertebrates.  

Likewise, there will be no aesthetic issue as the TRH impacted soil will be covered, 

 The TRH F3 is considered to be relatively immobile and the surface slab will further 

minimise its mobility.  

 

10.3 DAM WATER QUALITY 

The quality of the dam water was generally good with no exceedance of the 

ANZECC/ARMCANZ (2000) trigger values recommended for freshwater in a slightly to 

modified ecosystem.   
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10.4 GROUNDWATER CONDITIONS 

GEE acknowledges that groundwater conditions beneath the site were not assessed as 

part of this investigation.  However, this is considered to be acceptable given that: 

 The regional groundwater in the vicinity of the site is likely to be confined or partly 

confined, discrete, water-bearing zones within the underlying bedrock formation. 

 The natural soil beneath the site predominately comprises silty clay which has a 

relatively low permeability and would restrict the vertical migration of contaminants 

through the soil profile, and 

 There was no significant chemical contamination identified during the detailed soil 

sampling and analysis program. 
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11 CONCLUSION AND RECOMMENDATIONS 

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by the MACADA Pty 

Ltd, to carry out a Stage 2 DSI at 19 Holbeche Road, Arndell Park New South Wales. 

The Stage 2 DSI supplements an earlier Stage 1 - Preliminary Site Investigation (Stage 

1 - PSI) which was completed by Presna Pty Ltd (Presna) in January 2018 (reference 

1). 

 

The investigation was completed to support a Development Application with Blacktown 

Council (Council) which relates to the proposed demolition works. The objective of the 

investigation was to address the requirements of State Environmental Planning Policy 

No. 55 (SEPP 55) – Remediation of Land and Managing Land Contamination – Planning 

Guidelines (reference 2) and Council’s Development Control Plan (reference 3), by 

identifying the potential for contamination from past and present activities, and possible 

constraints on the proposed development.   

 

The investigation comprised a: 

 A review of the previous investigation reports relevant to the site and this 

investigation, 

 A detailed site inspection for potential sources of contamination, 

 A detailed sampling and analysis program to characterise potential soil/sediment 

contamination across the site, and 

 Assessment of the water in the dam. 

 

Based on observations made during the field investigations, the sampling and analysis 

program conducted at the site, the proposed land-use and with respect to relevant 

statutory guidelines, GEE conclude that the site, in its current condition, is suitable for 

the existing and proposed future land-use (i.e. industrial).   
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12 GENERAL LIMITATIONS OF THIS REPORT 

This report has been prepared in general accordance with guidelines endorsed by the 

NSW Office of Environment and Heritage, and the conclusions of this report                                                        

are based on a limited scope of work described herein, which was considered 

appropriate based on the same regulatory guidelines.   

 

It is the intention of GEE that the report reflect actual subsurface site conditions, and 

the contamination status, of the entire site (within the depths investigated).  However, 

regardless of the level of investigation undertaken, there will always be uncertainty 

when dealing with land contamination.   For instance, the sampling points (boreholes 

and/or testpits) represent a relatively small portion of the site, and ground conditions 

may vary between sampling locations.  The cause of such variation may include, but are 

not limited to, complex geological settings, the fate and transport characteristics of 

certain chemicals, the distribution of existing contamination, physical limitations 

imposed by the location of utilities and other man-made structures, and the limitations 

of assessment technologies. 

 

Furthermore, the laboratory analytical results contained in this report, upon which 

conclusions are drawn, relate only to a discrete sample submitted for analysis.  Also, 

not all chemicals have been assessed as part of this investigation. The chemical 

analytes targeted by this investigation are based on either the site’s history, or 

represent a suite of common soil contaminants.   

 

This report is based on site conditions which existed at the time of the field 

investigation and subsurface conditions may change over time, either through natural 

processes, or via ongoing activities on the site.  Should additional information become 

available regarding conditions at the site (such as during construction), including 

evidence of previously unknown sources of contamination, then additional advice should 

be sought from GEE. 

 

Finally, this report has been prepared for use by the client who has commissioned the 

works in accordance with the project brief only. Any reliance assumed by third parties 

on this report shall be at their own risk.  This report should not be reproduced without 

prior approval by the client, or amended in any way without prior approval by GEE. 
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FIGURES 

1 – Site Location Map 

2 - Site Plan Showing Site Features 

3 - Site Plan Showing Sampling Locations 

4 - Site Plan Showing Sampling Locations – South Eastern Corner 
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APPENDIX A 

Development Plan 
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APPENDIX B  

Asbestos Clearance Certificate 
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ABN 53 159 700 419 
54 Matcham Rd, Buxton NSW 2571 
Ph: (02) 9605 4433 
Email: info@dirtdoctors.com.au 

 

 

 
 

30th August 2018 
 
Ref: DDE-299_1rev01 
 
Orlani Property Group 
 

Re: Asbestos Investigation Report- Clearance Certificate  
19 Holbeche Rd, Arndell Park NSW 
 
 

Introduction 
Dirt Doctors Pty Ltd (DD) representative was appointed by Orlani Property Group to conduct an 
assessment of surface soil conditions, post excavation of construction spoil on 29th August 
2018. The findings of the investigation are summarised below.  
 
 

Site Inspection Summary 

Client: Orlani Property Group 

Location: 19 Holbeche Rd, Arndell Park NSW 

Time of Inspection: 4:30pm 

Inspection Date: 30-08-2018 

Type of ACM: Non-Friable 

Air Monitoring Undertaken No 

  

Asbestos Removal Summary 

 YES NO 

Is asbestos impacted soil or ACM material identified 
within the site, during inspection? 

 X 

Re-inspection required?  X 

Is the site suitable for re-occupation? X  
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Limitations 
DD has performed its services for this project in accordance with current industry codes 
and practices. When assessing the nature and extent of contamination, this type of 
investigation (as per our commission) is not designed or capable of locating all ground 
conditions, (which can vary even over short distances). This investigation is not an intrusive soil 
investigation, and is limited to surface material only. DD makes no assumption of underlying or 
obstructed soil conditions. 
 
The advice given in this report is based on the assumption that the onsite observations are 
representative of the overall ground conditions. However, it should be noted that actual 
conditions in some parts of the site might differ from those found. If excavations reveal ground 
conditions significantly different from those shown in our findings, DD must be consulted.  
 
The actual presence of contaminated material at the site may potentially differ from that 
referred to or inferred herein, since no sampling program, no matter how complete, can reveal 
all anomalies and hot spots that may be present. Furthermore, our opinions and judgments 
expressed herein, which are based on our analysis of current industry codes and practices, 
should not be interpreted as legal opinions.  
 
The scope and the period of DD services are described in the report and are subject to 
restrictions and limitations. DD did not perform a complete assessment of all possible 
conditions or circumstances that may exist at the site. If a service is not expressly indicated, do 
not assume it has been provided. If a matter is not addressed, do not assume that any 
determination has been made by DD in regards to it. Where data has been supplied by the 
client or a third party, it is assumed that the information is correct unless otherwise stated. No 
responsibility is accepted by DD for incomplete or inaccurate data supplied by others.  
 
Any drawings or figures presented in this report should be considered only as pictorial 
evidence of our work. Therefore, unless otherwise stated, any dimensions should not be used 
for accurate calculations or dimensioning. We trust that the information within and attached 
meets your present requirements. Should you have any queries, please do not hesitate to 

contact the undersigned. 
 

For and on behalf of  

Dirt Doctors Pty Ltd               

       
M.Tofler      
Principal  
LAA001351   
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Data Quality Objectives 
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 INTRODUCTION 

The Data Quality Objectives (DQOs) process was used to define the type, quantity 

and quality of the data needed to support decisions relating to the environmental 

condition of a site (reference C1).  The process consists of seven steps, with the 

output from each step influencing the choices that will be made later in the 

process. 

 

According to USEPA (reference C2), DQOs are qualitative and quantitative 

statements, derived from the first six steps of the process, that: 

 

 Clarify the study objective; 

 Define the most appropriate type of data to collect; 

 Determine the most appropriate conditions from which to collect the data; 

and 

 Specify tolerable limits on decision errors which will be used as the basis for 

establishing the quantity and quality of data needed to support the decision. 

 

The DQOs are then used to develop a scientific and resource-effective data 

collection design.   

 

STEP 1 - STATE THE PROBLEM 

The problem is the potential for the site to be impacted by contamination caused 

by past activities undertaken on or adjacent to the site, at levels in excess of those 

permissible for the proposed industrial land use, and which could impact upon 

anticipated receiving environments. According to the limited PSI information and a 

recent site inspection, there was a potential risk of contamination to soil, in 

particular the near surface soil with the deeper soil profile and groundwater 

unlikely to be contaminated.  In this regard, a detailed soil sampling program was 

conducted which focused on near surface soils. 
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STEP 2 - IDENTIFY THE DECISION STATEMENT 

The following decision were required to be made: 

 Is the near surface soil in the cultivated part of the site contaminated with 

respect to the proposed land-use?  

 Is the near surface soil in the uncultivated part of the site contaminated with 

respect to the proposed land-use?  

 Is the dam water suitable for pumping to stormwater or adjoining creek? 

 Are there any aesthetic issues relating to the fill and natural soils beneath at 

the site?  

 

STEP 3 - IDENTIFY INPUTS TO THE DECISION 

The following information inputs are required to resolve the decision statement: 

 Collection of environmental soil samples using appropriate methods; 

 Analysis of selected samples for the contaminants of concern; 

 Comparison of the results with relevant Site Assessment Criteria (SAC) as 

defined in the main body of the report; and 

 Accurate measurements of sample locations to allow for accurate mapping 

and contouring of contamination (if identified).  

 

STEP 4 - DEFINE THE BOUNDARIES OF THE STUDY 

The site covers an area of 4.031 hectares and is legally identified as Lot 162 in 

Deposited Plan (DP) 826088.  

 

The lateral extent of the study is the boundaries of the site (as depicted on Figure 

2). The vertical extent of the study is approximately 0.3m for the cultivated land 

and 0.5m into natural soils or drilling / excavation method refusal for the 

uncultivated land.  
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STEP 5 - DEVELOP A DECISION RULE 

The purpose of this step is to define the parameter of interest, specify the action 

level, and integrate previous DQO outputs into a single “if…then…” statement that 

describes a logical basis for choosing among alternative actions.   

 

The parameters of interest (or contaminants of concern) are a broad group of 

common contaminant compounds known to occur within the Sydney area.  

 

The action level or Site Assessment Criteria (SAC) will be used to decide if the 

parameter represents an unacceptable risk for residential land-use and/or the 

receiving environment.  If the measured concentration of a parameter or 

compound exceeds the action levels (SAC) in soils, then this is deemed to present 

an unacceptable risk if the site is developed for residential land-use or to 

environmental receptors.     

 

If the concentrations of a parameter or compound, whichever is representative for 

of the site, are above the nominated action levels, then further sampling may be 

proposed to determine the extent of contamination.   

 

STEP 6 - SPECIFY ACCEPTABLE LIMITS ON DECISION ERRORS 

There are two types of errors: 

 

1) Deciding that the site is acceptable for residential land-use and that there 

is a low risk to receiving environments when it actually is not.  The 

consequence of this error may be unacceptable health risk for current and 

future users of the sites. 

 

2) Deciding that the site is unacceptable for residential land-use and that 

there is a risk to receiving environments when it is acceptable.  The 

consequence of this error is that the client will pay for further investigation 

/ remediation that are not necessary. 

 

The more severe consequences are with decision error (1) since the risk of 

jeopardising human health outweighs the consequences of paying more for 

remediation. It will not be possible to conduct statistical hypothesis tests as the 
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proposed sampling program consists of the collection of one round of samples 

only.  

 

STEP 7 - OPTIMISING THE DESIGN FOR OBTAINING DATA 

The purpose of this step is to identify a resource-effective data collection design 

for generating data that are expected to satisfy the DQOs.  

 

The resource effective data collection design that is expected to satisfy the DQOs 

is described in detail in Section 7 of the report.  To ensure the design satisfies the 

DQOs a comprehensive Quality Assurance and Quality Control Plan will be 

implemented. 

 

 

 
References 
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D1. INTRODUCTION  
A detailed Quality Assurance (QA) assessment, including the analysis of Quality 

Control (QC) samples, was carried out by GEE to determine the reliability of field 

procedures and analytical results.   

 

D2. QUALITY ASSURANCE 
Quality Assurance (QA) involves all of the actions, procedures, checks and 

decisions undertaken to ensure the representativeness and integrity of samples 

and accuracy and reliability of analysis results (reference 1).   

 

In accordance with AS4482.1 (reference 2), a series of QA procedures were 

integrated within the sampling and analysis plan and included: 

 The collection of Quality Control (QC) samples. 

 The use of standardised field sampling forms developed by GEE. 

 Documentation of calibration and use of field instruments. 

 

To ensure QA in the field, samples were collected by experienced and trained 

personnel using appropriate methods detailed herein, including appropriate 

sample handling, containment and transport, and calibrated equipment.  

Additionally QC samples were collected and analysed as discussed in Section D3. 

 

To ensure QA in the laboratory, GEE used laboratories that are NATA accredited 

for the analytical tests carried out, therefore it is reasonable for GEE to rely on 

the laboratories to be proficient in all tests conducted.  This encompasses all 

actions, procedures, checks and decisions undertaken, to ensure the accuracy 

and reliability of the analysis results.  As part of the laboratory QA, QC samples 

were analysed with each batch of samples as part of this investigation as required 

by NATA.  A discussion of the laboratory QC samples analysed as part of this 

investigation is provided in Section D3.3.2. 
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D3. QUALITY CONTROL 
QC involves those parts of QA which serve to monitor and measure the 

effectiveness of QA procedures.  QC samples assess sample integrity, accuracy 

and precision and can be separated into field and laboratory QC.   

 

D3.1 DEFINITIONS 

Table D1 provides a description and objective of each of the field and laboratory 

QC samples used during this investigation. 
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Table D1: QC Sample Types, Descriptions and Recommended Frequency of Analysis 

Type Description Purpose Recommended Frequency 

FIELD QC SAMPLES 

Blind 

Replicate 

A sample collected at the same time and from the same sampling point as the corresponding primary sample1, 

and analysed at the same laboratory.  Blind replicates are collected, preserved, stored, transported and 

analysed in the same manner as the primary sample, with the laboratory having no knowledge of the source 

of the replicate sample.   The assessment of blind replicates samples is undertaken by calculating the Relative 

Percent Difference (RPD) which is defined as: 

 

                                Result No. 1 – Result No. 2  

RPD (%) = 100 x                Mean Result 

Used to evaluate total sampling 

and analysis precision and, in the 

case of soil samples, sample 

variability. 

 

In accordance with AS4482.1 

(reference 2) and NEPM 

(reference 3) it is recommended 

that 1 blind replicate sample is 

collected for every 20 primary 

samples. 

Rinsate This is a sample of distilled or de-ionised water poured over the surface of a decontaminated piece of 

sampling equipment and collected in appropriate laboratory supplied sample containers.  The sample is then 

analysed for contaminants of concern analysed as part of the investigation. 

Provides an assessment of 

potential cross contamination of 

chemicals from sampling 

equipment caused by inadequate 

decontamination procedures. 

In accordance with AS4482.1 – 

(reference 2) one rinsate sample 

should be collected each day per 

piece of sampling equipment 

and. 

 

 

  

                                           
1 Primary samples are the original representative samples of soil or groundwater collected for analysis to determine aspects of their chemical composition.  Primary samples are the original sample taken 

from a particular location and other samples from the same location are duplicates, replicates or splits. 
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Table D1 Continued 

Trip Blank Trip blanks are laboratory supplied test samples of analyte-free media (either washed sand or de-ionised 

water) which remain in the sample storage eskies during sampling activities and returned to the laboratory 

unopened.  For soil sampling programmes, the trip blank consists of acid-washed quartz sand that has been 

heated to 400ºC.  For water sampling programs trip blanks comprise pre-washed glass vials containing 

distilled or de-ionised water with appropriate preservatives. 

   

The USEPA has shown that cross-contamination only occurs with volatile organics (reference 4), therefore, trip 

blanks are only analysed for volatile organics.    

Used to measure cross-

contamination during sampling, 

transport, sample preparation and 

analysis. 

Industry standard is 1 trip blank 

per batch of primary samples. 

Trip Spike Trip spikes, like trip blanks, are supplied by the primary laboratory using analyte-free media (either washed 

sand or de-ionised water) and remain in the sample storage eskies during sampling activities and returned to 

the laboratory unopened.  The sample media, however, is spiked with BTEX.    

For water sampling programmes the BTEX concentration is known and standardised by each laboratory, while 

for soil sampling programmes the exact spike concentration is not known, rather two identical jars of sand are 

spiked the same concentration with one sample becoming the trip-spike and the other becoming a control 

sample, which remains in a refrigerator at the laboratory.   

The trip spike is analysed after returning from the field and the % recovery of the known spike (for water 

sampling programs), or of the control sample (for soil sampling programs), is calculated. 

Used to monitor VOC losses during 

transit. 

Industry standard is 1 trip spike 

per batch of primary samples 

where volatile concentrations 

are being measured. 
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Table D1 Continued 

Type Description Purpose Recommended Frequency 

LABORATORY QC SAMPLES 

Laboratory 

Duplicate 

Laboratory duplicates are field samples which are prepared and analysed in the same manner twice.   

 

The assessment of laboratory duplicates is undertaken by calculating the (RPD) which is defined as: 

                                Result No. 1 – Result No. 2  

RPD (%) = 100 x                Mean Result 

Determines analytical precision for 

a sample batch 

NATA specifies 1 per 10 samples 

for trace element and inorganic 

analysis 

Laboratory 

Control 

Sample 

(LCS) 

Laboratory Control Samples (LCS) are analyte-free matrices (de-ionised water or clean sand) spiked with a 

known concentration of target analytes and carried through the entire preparation and analysis. 

 

Assessment of LCS is undertaken by calculating the percent recovery (%R) of the spike which is defined as: 

                                         Spikes Sample Result (SSR) – Sample Result (SR) 

Percent Recovery (%R) = 100 x            Concentration of Spike Added (SA) 

Determines analytical accuracy 

and precision for a batch of 

samples 

NATA specifies 1 per batch of up 

to 20 samples 

Surrogates Surrogates are organic compounds added to field samples and laboratory QC samples prior to preparation.  

They are similar in chemical behaviour to the target analytes and are not expected to be present in samples. 

They form part of the laboratory QC for organic analyses, and are used to indicate the presence of sample 

specific interferences.  The surrogate is added at the extraction stage then analysed with the batch of 

samples. 

Like LCSs, surrogates are assessed by calculating the percent recovery (%R), although the definition is slightly 

different as shown below: 

                                               Spiked Sample Result (SSR)         

Percent Recovery (%R) = 100 x         Concentration of Spike Added (SA) 

Used to demonstrate that the 

surrogate does not interfere with 

the target analytes, therefore 

determines analytical accuracy for 

each sample 

Added to every blank, field and 

laboratory QC sample 

Matrix Spikes Field samples spiked with a known concentration of a target analytes and carried through the entire 

preparation and analysis.   

 

Matrix spike samples are assessed by calculating the percent recovery (%R) of the spike which is defined as: 

                                         Spikes Sample Result (SSR) – Sample Result (SR) 

Percent Recovery (%R) = 100 x            Concentration of Spike Added (SA) 

Determine the effects of matrix 

interferences on analytical 

accuracy of a sample. 

 

Performed at least 1 per batch 

of up to 20 samples. 

Method 

Blank 

Method blanks are an analyte-free matrices (reagent water or clean sand) that is carried through the entire 

preparation and analysis.   

Establishes that laboratory 

contamination does not cause 

false positives. 

Prepared with every batch of up 

to 20 samples for all organic and 

inorganic analyses. 
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D3.2 CRITERIA / ACCEPTABLE RANGE 

The QC Acceptance Criteria adopted for this investigation is provided in Table D2 

and is in general accordance with the Table 4 of AS4482.1 (reference 2) and 

NEPM (reference 3). 

 

Table D2: QC Sample Acceptance Criteria 

QC Sample Criteria / Acceptable Range 

FIELD QC SAMPLES 

Blind Replicate & Split 

Duplicates 

RPD < 50 % When average concentration is > 10 x LOR/PQL2 

RPD < 75 % When average concentration is 5 to 10 x LOR/PQL 

RPD < 100 % When average concentration is< 5 x LOR/PQL 

Rinsate Analytical Result < LOR/PQL 

Trip Blank Analytical Result < LOR/PQL 

Trip Spike ± 30% 

LABORATORY QC SAMPLES 

Laboratory Duplicates 
RPD < 30 % When average concentration is > 10 x LOR/PQL 

RPD < 50 % When average concentration is 4 to 10 x LOR/PQL 

RPD < 100 % When average concentration is< 4 x LOR/PQL 

Laboratory Control 

Samples 

%R of 70 – 130% (General analytes) 

%R of 50 – 130% (Phenols) 

%R of 60 – 130% (OCP/OPPs) 

%R of 62 – 130% (Chromium) 

Surrogates 
%R of 70 – 130% (General analytes) 

%R of 50 – 130% (Phenols) 

%R of 60 – 130% (OCP/OPPs) 

Matrix Spikes 

%R of 70 – 130% (General analytes) 

%R of 50 – 130% (Phenols) 

%R of 60 – 130% (OCP/OPPs) 

%R of 62 – 130% (Chromium) 

Method Blanks Analytical Results < LOR/PQL 

 

If data do not meet the QC Acceptance Criteria then a judgement is made as to 

whether the exceedance is critical in relation to the suitability of the data set.  

Otherwise the following steps will be taken: 

 Request that the laboratory re-check or even re-analyse the sample. 

 Inspect the sample for anomalies which may be causing the failure. 

 If necessary, undertake additional sampling and analyses. 

 

                                           
2 Both the LOR and PQL are interchangeable terms used by laboratories and is defined as the lowest concentration that can be 

reliably achieved within specific limits of precision and accuracy during routine laboratory operating conditions (reference 5). 
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D3.3 RESULTS 

D3.3.1 Field QC Samples 

Field QC samples collected and analysed as part of this investigation comprised: 

 Two blind replicates (SM090318-X and SM090318-53) 

 One rinsate (from the hand auger) 

 One trip blank (labelled ‘trip blank’) 

 One trip spike (labelled ‘trip spike’)  

 

Tabulated results are presented at the conclusion of this Appendix.  Table D3 

provides a summary of the frequency of QC samples and lists results which do 

not meet the criteria established in Table D2. 

 

Table D3: QC Sample Acceptance Criteria - Soil 

Type Frequency Conducted Results Not Meeting the Criteria 

Blind 

Replicates 

Metals & OCPs - 2 per 26 primary samples 

(7.7%) 

TRH/BTEXN/PAH - 1 per 7 primary samples 

(14.3%) 

PCB - 1 per 5 primary samples (20.0%) 

-- 

Rinsate 1 per sample batch -- 

Trip Blank 1 per sample batch  -- 

Trip Spike 1 per sample batch  -- 

 

The quality control results all conformed to the sample acceptance criteria. 

 

D3.3.2 Laboratory QC 

Laboratory QC results are provided in the laboratory reports while a summary of 

the results which exceeded the acceptance criteria is provided in Table D4. 
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Table D4: QC Sample Acceptance Criteria 

Type Results Exceeding Criteria 

Laboratory Duplicates -- 

Laboratory Control 

Samples 
-- 

Surrogates -- 

Matrix Spikes -- 

Method Blanks -- 

 

D4. DATA QUALITY ASSESSMENT 
In accordance with reference 6, Data Quality Indicators (DQIs), specifically, 

precision, accuracy, representativeness, completeness and comparability, were 

used to assess the reliability of field procedures and analytical results.   

 

D4.1 PRECISION 

This is the measure of the variability (or reproducibility) of the data.  In the field 

precision is achieved by using standard operating procedures which were adopted 

by GEE during this investigation.  For laboratory analysis precision is assessed 

using blind replicates and trip spikes.  The measured RPDs for the blind replicate 

samples exceeded the assessment criteria and is attributed to the heterogeneous 

fill material.  With this in mind the highest concentrations for each duplicate set 

were adopted when making decisions on the contamination status of the site. 

 

The split samples were considered acceptable as were the analytical results for 

the trip spike. 

 

D4.2 ACCURACY 

Accuracy is a measure of the closeness of a measurement to the true parameter 

value.  In the field, accuracy is achieved by using standard operating procedures 

which were adopted by GEE.  For laboratory analysis, accuracy is assessed using 

tip blanks, rinsate blanks, method blanks, matrix spikes, surrogates and 

laboratory control samples.  Considering that these QC samples were of an 

acceptable standard, GEE considers the laboratory data set to be accurate.   

 

D4.3 REPRESENTATIVENESS  

This is the confidence (expressed qualitatively) that the data are representative of 

each media present on the site.  This is achieved in the field and laboratory by 

using an adequate number of sampling points to characterise the site and 
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ensuring that the samples collected were representative of the media from which 

they were collected.  Additionally, samples should be analysed within necessary 

holding times depending on the analyte. 

 

Environmental samples were collected from each borehole in general accordance 

with techniques described in Australian Standards AS4482.1 (reference 2) 

AS4482.2 (reference 7) and NEPM (reference 1), to maintain the 

representativeness and integrity of the samples.  The number of sampling points 

exceeded the minimum required sampling density as defined by NSW EPA 

(reference 8), however, were considered sufficient for the purpose of this 

investigation.     

 

Finally all samples were analysed within holding times. 

 

D4.4 COMPLETENESS   

This is a measure of whether all the data necessary to meet the project 

objectives, were collected.  In the field and laboratory, this is achieved by 

sampling all critical locations and depths using acceptable methods and ensuring 

samples are analysed for appropriate chemicals.   

 

GEE selected sufficient a sufficient number of sample points for the purpose of 

the investigation as defined by the NSW EPA (reference 8).  Additionally, samples 

were analysed for chemicals of concern based on appropriate field screening 

measures and logging of unusual aesthetics which may indicate contamination.  

Combined with the fact that standard operating procedures were adopted by GEE, 

the investigation is assessed as being complete. 

 

D4.5 COMPARABILITY  

This is a measure of confidence that data may be considered to be equivalent for 

each sampling and analysis event.  Soil samples were collected by experienced 

GEE personnel using standard operating procedures and analysed in accordance 

with NATA accredited laboratory methods. The comparability of the data should 

be consistent as sampling protocols were employed throughout the duration of 

the fieldwork and analysis was undertaken by NATA registered laboratories using 

accredited analytical methods. 
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D5. CONCLUSION 
A review of the DQIs indicates that the field procedures and analytical results 

adopted for this investigation are able to be relied upon for making conclusions 

and recommendations regarding the contamination status of the site. 
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SOIL - Blind Replicate Results

09-03-18 09-03-18 09-03-18 09-03-18

Analyte Units

Total Metals

Arsenic mg/kg 13 16 21% 11 10 10%

Cadmium mg/kg <0.4 <0.4 -- 0.8 0.6 29%

Chromium mg/kg 20 28 33% 21 21 0%

Copper mg/kg 32 34 6% 47 39 19%

Lead mg/kg 25 28 11% 74 61 19%

Mercury mg/kg <0.1 <0.1 -- <0.1 <0.1 --

Nickel mg/kg 13 12 8% 15 14 7%

Zinc mg/kg 85 120 34% 250 200 22%

Polychlorinated Biphenyls (PCBs)

Total PCBs mg/kg -- -- -- <0.1 <0.1 --

Organochlorine Pesticides (OCP)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Polycyclic Aromatic Hydrocarbons

Naphthalene mg/kg -- -- -- 0.5 <0.5 --

Acenaphthylene mg/kg -- -- -- <0.5 <0.5 --

Acenaphthene mg/kg -- -- -- <0.5 <0.5 --

Fluorene mg/kg -- -- -- <0.5 <0.5 --

Phenanthrene mg/kg -- -- -- <0.5 <0.5 --

Anthracene mg/kg -- -- -- <0.5 <0.5 --

Fluoranthene mg/kg -- -- -- <0.5 <0.5 --

Pyrene mg/kg -- -- -- 0.5 0.8 46%

Benz(a)anthracene mg/kg -- -- -- <0.5 <0.5 --

Chrysene mg/kg -- -- -- <0.5 <0.5 --

Benzo(b&k)fluoranthene mg/kg -- -- -- <1 <1 --

Benzo(a)pyrene mg/kg -- -- -- <0.2 <0.2 --

Indeno(1.2.3.cd)pyrene mg/kg -- -- -- <0.5 <0.5 --

Dibenz(a.h)anthracene mg/kg -- -- -- <0.5 <0.5 --

Benzo(g.h.i)perylene mg/kg -- -- -- <0.5 <0.5 --

TOTAL PAHs mg/kg -- -- -- 1.1 0.76 37%

BTEX

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

Toluene mg/kg <0.5 <0.5 -- 0.8 <0.5 --

Ethylbenzene mg/kg <1 <1 -- 2 <1 --

meta- & para-Xylene mg/kg <2 <2 -- 9 6 40%

ortho-Xylene mg/kg <10 <10 -- 0.5 <0.5 --

Total Petroleum Hydrocarbons

F1 (C6-C10) mg/kg -- -- -- 52 51 2%

F2 (>C10-C16) mg/kg -- -- -- 610 810 28%

F3 (>C16-C34) mg/kg -- -- -- 4700 6000 24%

F4 (>C34-C40) mg/kg -- -- -- 1000 1200 18%

Values in Bold Indicate: RPD > 50 % When average concentration is > 10 x LOR

RPD > 75 % When average concentration is 5 to 10 x LOR

RPD > 100 % When average concentration is< 5 x LOR

RPD
SM090318-52 SM090818-53

Sample Date

Sample Identification RPD
SM090318-N SM090318-X



SOIL - Trip Blank Results 
Laboratory: Envirolab

Laboratory Report Number: 187033
Sample ID

Analyte Units

BTEX

Benzene mg/kg <0.2

Toluene mg/kg <0.5

Ethylbenzene mg/kg <1

meta- & para-Xylene mg/kg <2

ortho-Xylene mg/kg <1

Total Petroleum Hydrocarbons

C6 - C9 Fraction mg/kg <25

C10 - C14 Fraction mg/kg --

C15 - C28 Fraction mg/kg --

C29 - C36 Fraction mg/kg --

Notes: 
---  Not Analysed

Trip Blank



SOIL - Trip Spike Results 
Laboratory: Envirolab

Laboratory Report Number: 187033

Sample ID

Analyte Units

BTEX

Benzene mg/kg 105%

Toluene mg/kg 105%

Ethylbenzene mg/kg 100%

meta- & para-Xylene mg/kg 100%

ortho-Xylene mg/kg 105%

Notes: 
---  Not Analysed

Trip Spike



WATER - Rinsate Results 
Laboratory: Envirolab

Laboratory Report Number: 187033
Sample ID

Analyte Units

Metals

Arsenic µg/L <1

Cadmium µg/L <0.1

Chromium µg/L <1

Copper µg/L <1

Lead µg/L <1

Mercury µg/L <0.05

Nickel µg/L <1

Zinc µg/L <1

BTEX

Benzene µg/L <1

Toluene µg/L <1

Ethylbenzene µg/L <1

meta- & para-Xylene µg/L <2

ortho-Xylene µg/L <1

Total Petroleum Hydrocarbons

C6 - C9 Fraction µg/L <10

C10 - C14 Fraction µg/L <50

C15 - C28 Fraction µg/L <100

C29 - C36 Fraction µg/L <100

Notes: 
---  Not Analysed

SM090318-RIN



Stage 2 Detailed Site Investigation 

19 Holbeche Road, Arndell Park NSW 

 

E18007AP-R01F (Rev 2)    
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 187033

82 Bridge St, Lane Cove, NSW, 2066Address

Stephen McCormackAttention

Geo-Environmental EngineeringClient

Client Details

12/03/2018Date completed instructions received

12/03/2018Date samples received

75 Soil, 2 WaterNumber of Samples

E18007APYour Reference

Sample Details

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

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

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

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

Analysis Details

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

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

19/03/2018Date of Issue

19/03/2018Date results requested by

Report Details

David Springer, General Manager

Authorised By

Steven Luong, Senior Chemist

Nick Sarlamis, Inorganics Supervisor

Long Pham, Team Leader, Metals

Jeremy Faircloth, Organics Supervisor

Dragana Tomas, Senior Chemist

Results Approved By

Revision No: R00

187033Envirolab Reference: Page | 1 of 48



Client Reference: E18007AP

103104104106%Surrogate aaa-Trifluorotoluene

<1[NA]<1<1mg/kgTotal +ve Xylenes

<1[NA]<1<1mg/kgnaphthalene

<1105%<1<1mg/kgo-Xylene

<2100%<2<2mg/kgm+p-xylene

<1100%<1<1mg/kgEthylbenzene

<0.5105%<0.5<0.5mg/kgToluene

<0.2105%<0.2<0.2mg/kgBenzene

<25[NA]<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25[NA]<25<25mg/kgTRH C6  - C10 

<25[NA]<25<25mg/kgTRH C6  - C9 

14/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-54Trip SpikeTrip BlankSM090318-61UNITSYour Reference

187033-77187033-72187033-71187033-69Our Reference

vTRH(C6-C10)/BTEXN in Soil

102105102102101%Surrogate aaa-Trifluorotoluene

69<1<1<1mg/kgTotal +ve Xylenes

<12<1<1<1mg/kgnaphthalene

23<1<1<1mg/kgo-Xylene

46<2<2<2mg/kgm+p-xylene

<12<1<1<1mg/kgEthylbenzene

<0.50.8<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

5152<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

5763<25<25<25mg/kgTRH C6  - C10 

<2537<25<25<25mg/kgTRH C6  - C9 

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-53SM090318-52SM090318-51SM090318-50SM090318-SED1UNITSYour Reference

187033-64187033-63187033-62187033-61187033-59Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 187033

R00Revision No:

Page | 2 of 48



Client Reference: E18007AP

8882%Surrogate o-Terphenyl

380<50mg/kgTotal +ve TRH (>C10-C40)

110<100mg/kgTRH >C34 -C40  

260<100mg/kgTRH >C16 -C34 

<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50mg/kgTRH >C10 -C16 

200<100mg/kgTRH C29  - C36 

<100<100mg/kgTRH C15  - C28 

<50<50mg/kgTRH C10  - C14 

15/03/201815/03/2018-Date analysed

14/03/201814/03/2018-Date extracted

SoilSoilType of sample

09/03/201809/03/2018Date Sampled

SM090318-54SM090318-61UNITSYour Reference

187033-77187033-69Our Reference

svTRH (C10-C40) in Soil

##899187%Surrogate o-Terphenyl

8,0006,300<50<50<50mg/kgTotal +ve TRH (>C10-C40)

1,2001,000<100<100<100mg/kgTRH >C34 -C40  

6,0004,700<100<100<100mg/kgTRH >C16 -C34 

810610<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

810610<50<50<50mg/kgTRH >C10 -C16 

3,0002,300<100<100<100mg/kgTRH C29  - C36 

3,8003,000<100<100<100mg/kgTRH C15  - C28 

270200<50<50<50mg/kgTRH C10  - C14 

15/03/201815/03/201815/03/201815/03/201815/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-53SM090318-52SM090318-51SM090318-50SM090318-SED1UNITSYour Reference

187033-64187033-63187033-62187033-61187033-59Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 187033

R00Revision No:

Page | 3 of 48



Client Reference: E18007AP

1011041029893%Surrogate p-Terphenyl-d14

0.90.9<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

0.761.1<0.05<0.05<0.05mg/kgTotal +ve PAH's

<0.5<0.5<0.1<0.1<0.1mg/kgBenzo(g,h,i)perylene

<0.5<0.5<0.1<0.1<0.1mg/kgDibenzo(a,h)anthracene

<0.5<0.5<0.1<0.1<0.1mg/kgIndeno(1,2,3-c,d)pyrene

<0.2<0.2<0.05<0.05<0.05mg/kgBenzo(a)pyrene

<1<1<0.2<0.2<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.5<0.5<0.1<0.1<0.1mg/kgChrysene

<0.5<0.5<0.1<0.1<0.1mg/kgBenzo(a)anthracene

0.80.5<0.1<0.1<0.1mg/kgPyrene

<0.5<0.5<0.1<0.1<0.1mg/kgFluoranthene

<0.5<0.5<0.1<0.1<0.1mg/kgAnthracene

<0.5<0.5<0.1<0.1<0.1mg/kgPhenanthrene

<0.5<0.5<0.1<0.1<0.1mg/kgFluorene

<0.5<0.5<0.1<0.1<0.1mg/kgAcenaphthene

<0.5<0.5<0.1<0.1<0.1mg/kgAcenaphthylene

<0.50.5<0.1<0.1<0.1mg/kgNaphthalene

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-53SM090318-52SM090318-51SM090318-50SM090318-SED1UNITSYour Reference

187033-64187033-63187033-62187033-61187033-59Our Reference

PAHs in Soil

Envirolab Reference: 187033

R00Revision No:

Page | 4 of 48



Client Reference: E18007AP

102102%Surrogate p-Terphenyl-d14

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

<0.05<0.05mg/kgTotal +ve PAH's

<0.1<0.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1mg/kgDibenzo(a,h)anthracene

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

<0.05<0.05mg/kgBenzo(a)pyrene

<0.2<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.1mg/kgChrysene

<0.1<0.1mg/kgBenzo(a)anthracene

<0.1<0.1mg/kgPyrene

<0.1<0.1mg/kgFluoranthene

<0.1<0.1mg/kgAnthracene

<0.1<0.1mg/kgPhenanthrene

<0.1<0.1mg/kgFluorene

<0.1<0.1mg/kgAcenaphthene

<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1mg/kgNaphthalene

14/03/201814/03/2018-Date analysed

14/03/201814/03/2018-Date extracted

SoilSoilType of sample

09/03/201809/03/2018Date Sampled

SM090318-54SM090318-61UNITSYour Reference

187033-77187033-69Our Reference

PAHs in Soil

Envirolab Reference: 187033

R00Revision No:

Page | 5 of 48



Client Reference: E18007AP

110108106118114%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-ESM090318-DSM090318-CSM090318-BSM090318-AUNITSYour Reference

187033-5187033-4187033-3187033-2187033-1Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:

Page | 6 of 48



Client Reference: E18007AP

108108108110112%Surrogate TCMX

<0.1<0.10.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.10.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-JSM090318-ISM090318-HSM090318-GSM090318-FUNITSYour Reference

187033-10187033-9187033-8187033-7187033-6Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:

Page | 7 of 48



Client Reference: E18007AP

108110108112108%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-XSM090318-NSM090318-MSM090318-LSM090318-KUNITSYour Reference

187033-15187033-14187033-13187033-12187033-11Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:

Page | 8 of 48



Client Reference: E18007AP

104108104108106%Surrogate TCMX

0.12.25.9<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

0.114.3<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.10.61<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.10.60.6<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-52SM090318-51SM090318-50SM090318-SED2SM090318-SED1UNITSYour Reference

187033-63187033-62187033-61187033-60187033-59Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:

Page | 9 of 48



Client Reference: E18007AP

10811010811698%Surrogate TCMX

<0.1<0.10.10.2<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.10.10.2<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-61SM090318-59SM090318-56SM090318-55SM090318-53UNITSYour Reference

187033-69187033-67187033-66187033-65187033-64Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

110%Surrogate TCMX

0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1mg/kgMethoxychlor

<0.1mg/kgEndosulfan Sulphate

<0.1mg/kgEndrin Aldehyde

<0.1mg/kgpp-DDT

<0.1mg/kgEndosulfan II

<0.1mg/kgpp-DDD

<0.1mg/kgEndrin

<0.1mg/kgDieldrin

0.1mg/kgpp-DDE

<0.1mg/kgEndosulfan I

<0.1mg/kgalpha-chlordane

<0.1mg/kggamma-Chlordane

<0.1mg/kgHeptachlor Epoxide

<0.1mg/kgAldrin

<0.1mg/kgdelta-BHC

<0.1mg/kgHeptachlor

<0.1mg/kgbeta-BHC

<0.1mg/kggamma-BHC

<0.1mg/kgalpha-BHC

<0.1mg/kgHCB

14/03/2018-Date analysed

14/03/2018-Date extracted

SoilType of sample

09/03/2018Date Sampled

SM090318-54UNITSYour Reference

187033-77Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

110106%Surrogate TCMX

<0.1<0.1mg/kgRonnel

<0.1<0.1mg/kgParathion

<0.1<0.1mg/kgMalathion

<0.1<0.1mg/kgFenitrothion

<0.1<0.1mg/kgEthion

<0.1<0.1mg/kgDimethoate

<0.1<0.1mg/kgDichlorvos

<0.1<0.1mg/kgDiazinon

<0.1<0.1mg/kgChlorpyriphos-methyl

<0.1<0.1mg/kgChlorpyriphos

<0.1<0.1mg/kgBromophos-ethyl

<0.1<0.1mg/kgAzinphos-methyl (Guthion)

14/03/201814/03/2018-Date analysed

14/03/201814/03/2018-Date extracted

SoilSoilType of sample

09/03/201809/03/2018Date Sampled

SM090318-54SM090318-SED1UNITSYour Reference

187033-77187033-59Our Reference

Organophosphorus Pesticides

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

10898104108104%Surrogate TCLMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1260

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1254

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1248

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1242

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1232

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1221

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1016

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-61SM090318-53SM090318-52SM090318-51SM090318-50UNITSYour Reference

187033-69187033-64187033-63187033-62187033-61Our Reference

PCBs in Soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

6249474739mg/kgZinc

106776mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

2319222222mg/kgLead

2120431610mg/kgCopper

2225273234mg/kgChromium

<0.4<0.4<0.4<0.8<0.8mg/kgCadmium

1111131310mg/kgArsenic

16/03/201816/03/201816/03/201816/03/201816/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-JSM090318-ISM090318-HSM090318-GSM090318-FUNITSYour Reference

187033-10187033-9187033-8187033-7187033-6Our Reference

Acid Extractable metals in soil

7266573785mg/kgZinc

86759mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

2117191818mg/kgLead

3024151221mg/kgCopper

2220201816mg/kgChromium

<0.4<0.4<0.4<0.40.7mg/kgCadmium

1198811mg/kgArsenic

16/03/201816/03/201816/03/201816/03/201816/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-ESM090318-DSM090318-CSM090318-BSM090318-AUNITSYour Reference

187033-5187033-4187033-3187033-2187033-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

2509901,1002224mg/kgZinc

1513161314mg/kgNickel

<0.10.10.1<0.1<0.1mg/kgMercury

741501702619mg/kgLead

4750812020mg/kgCopper

2126261214mg/kgChromium

0.812<0.4<0.4mg/kgCadmium

11141657mg/kgArsenic

16/03/201816/03/201816/03/201816/03/201816/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-52SM090318-51SM090318-50SM090318-SED2SM090318-SED1UNITSYour Reference

187033-63187033-62187033-61187033-60187033-59Our Reference

Acid Extractable metals in soil

120851208692mg/kgZinc

1213121111mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

2825252324mg/kgLead

3432333026mg/kgCopper

2820262225mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

1613141313mg/kgArsenic

16/03/201816/03/201816/03/201816/03/201816/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-XSM090318-NSM090318-MSM090318-LSM090318-KUNITSYour Reference

187033-15187033-14187033-13187033-12187033-11Our Reference

Acid Extractable metals in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

10045190mg/kgZinc

12515mg/kgNickel

<0.1<0.1<0.1mg/kgMercury

241658mg/kgLead

271736mg/kgCopper

231423mg/kgChromium

<0.4<0.40.7mg/kgCadmium

13714mg/kgArsenic

16/03/201816/03/201816/03/2018-Date analysed

14/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilType of sample

09/03/201809/03/201809/03/2018Date Sampled

SM090318-K - 
[TRIPLICATE]

SM090318-A - 
[TRIPLICATE]

SM090318-54UNITSYour Reference

187033-79187033-78187033-77Our Reference

Acid Extractable metals in soil

5166220160200mg/kgZinc

131012914mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

3136604761mg/kgLead

1519463539mg/kgCopper

1920232321mg/kgChromium

<0.4<0.40.60.50.6mg/kgCadmium

1111131310mg/kgArsenic

16/03/201816/03/201816/03/201816/03/201816/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-61SM090318-59SM090318-56SM090318-55SM090318-53UNITSYour Reference

187033-69187033-67187033-66187033-65187033-64Our Reference

Acid Extractable metals in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

1416161413%Moisture

15/03/201815/03/201815/03/201815/03/201815/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-61SM090318-59SM090318-56SM090318-55SM090318-53UNITSYour Reference

187033-69187033-67187033-66187033-65187033-64Our Reference

Moisture

1322232220%Moisture

15/03/201815/03/201815/03/201815/03/201815/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-52SM090318-51SM090318-50SM090318-SED2SM090318-SED1UNITSYour Reference

187033-63187033-62187033-61187033-60187033-59Our Reference

Moisture

1314132015%Moisture

15/03/201815/03/201815/03/201815/03/201815/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-XSM090318-NSM090318-MSM090318-LSM090318-KUNITSYour Reference

187033-15187033-14187033-13187033-12187033-11Our Reference

Moisture

1619151214%Moisture

15/03/201815/03/201815/03/201815/03/201815/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-JSM090318-ISM090318-HSM090318-GSM090318-FUNITSYour Reference

187033-10187033-9187033-8187033-7187033-6Our Reference

Moisture

2018151320%Moisture

15/03/201815/03/201815/03/201815/03/201815/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/201814/03/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/03/201809/03/201809/03/201809/03/201809/03/2018Date Sampled

SM090318-ESM090318-DSM090318-CSM090318-BSM090318-AUNITSYour Reference

187033-5187033-4187033-3187033-2187033-1Our Reference

Moisture

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

16%Moisture

15/03/2018-Date analysed

14/03/2018-Date prepared

SoilType of sample

09/03/2018Date Sampled

SM090318-54UNITSYour Reference

187033-77Our Reference

Moisture

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

105100%Surrogate 4-BFB

9596%Surrogate toluene-d8

101104%Surrogate Dibromofluoromethane

<1<1µg/LNaphthalene

<1<1µg/Lo-xylene

<2<2µg/Lm+p-xylene

<1<1µg/LEthylbenzene

<1<1µg/LToluene

<1<1µg/LBenzene

<10<10µg/LTRH C6  - C10  less BTEX (F1)

<10<10µg/LTRH C6  - C10 

<10<10µg/LTRH C6  - C9 

13/03/201813/03/2018-Date analysed

13/03/201813/03/2018-Date extracted

WaterWaterType of sample

09/03/201809/03/2018Date Sampled

SM090318-RINSM090318-100UNITSYour Reference

187033-73187033-58Our Reference

vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

8797%Surrogate o-Terphenyl

<100<100µg/LTRH >C34  - C40 

<100<100µg/LTRH >C16  - C34 

<50<50µg/LTRH >C10  - C16  less Naphthalene (F2)

<50<50µg/LTRH >C10  - C16 

<100<100µg/LTRH C29  - C36 

<100<100µg/LTRH C15  - C28 

<50<50µg/LTRH C10  - C14 

14/03/201814/03/2018-Date analysed

14/03/201814/03/2018-Date extracted

WaterWaterType of sample

09/03/201809/03/2018Date Sampled

SM090318-RINSM090318-100UNITSYour Reference

187033-73187033-58Our Reference

svTRH (C10-C40) in Water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

128%Surrogate p-Terphenyl-d14

NIL (+)VEµg/LTotal +ve PAH's

<5µg/LBenzo(a)pyrene TEQ

<1µg/LBenzo(g,h,i)perylene

<1µg/LDibenzo(a,h)anthracene

<1µg/LIndeno(1,2,3-c,d)pyrene

<1µg/LBenzo(a)pyrene

<2µg/LBenzo(b,j+k)fluoranthene

<1µg/LChrysene

<1µg/LBenzo(a)anthracene

<1µg/LPyrene

<1µg/LFluoranthene

<1µg/LAnthracene

<1µg/LPhenanthrene

<1µg/LFluorene

<1µg/LAcenaphthene

<1µg/LAcenaphthylene

<1µg/LNaphthalene

14/03/2018-Date analysed

14/03/2018-Date extracted

WaterType of sample

09/03/2018Date Sampled

SM090318-100UNITSYour Reference

187033-58Our Reference

PAHs in Water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

93%Surrogate TCMX

<0.2µg/LMethoxychlor

<0.2µg/LEndosulfan Sulphate

<0.2µg/LEndrin Aldehyde

<0.2µg/Lpp-DDT

<0.2µg/LEndosulfan II

<0.2µg/Lpp-DDD

<0.2µg/LEndrin

<0.2µg/LDieldrin

<0.2µg/Lpp-DDE

<0.2µg/LEndosulfan I

<0.2µg/Lalpha-Chlordane

<0.2µg/Lgamma-Chlordane

<0.2µg/LHeptachlor Epoxide

<0.2µg/LAldrin

<0.2µg/Ldelta-BHC

<0.2µg/LHeptachlor

<0.2µg/Lbeta-BHC

<0.2µg/Lgamma-BHC

<0.2µg/Lalpha-BHC

<0.2µg/LHCB

14/03/2018-Date analysed

14/03/2018-Date extracted

WaterType of sample

09/03/2018Date Sampled

SM090318-100UNITSYour Reference

187033-58Our Reference

OCP in water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

93%Surrogate TCMX

<0.2µg/LRonnel

<0.2µg/LParathion

<0.2µg/LMalathion

<0.2µg/LFenitrothion

<0.2µg/LEthion

<0.2µg/LDimethoate

<0.2µg/LDichlorovos

<0.2µg/LDiazinon

<0.2µg/LChlorpyriphos-methyl

<0.2µg/LChlorpyriphos

<0.2µg/LBromophos ethyl

<0.2µg/LAzinphos-methyl (Guthion)

14/03/2018-Date analysed

14/03/2018-Date extracted

WaterType of sample

09/03/2018Date Sampled

SM090318-100UNITSYour Reference

187033-58Our Reference

OP Pesticides in water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

0.092mg/LAmmonia as N in water

240mg/LTotal Dissolved Solids (grav)

9.0pH UnitspH

12/03/2018-Date analysed

12/03/2018-Date prepared

WaterType of sample

09/03/2018Date Sampled

SM090318-100UNITSYour Reference

187033-58Our Reference

Miscellaneous Inorganics

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

<13µg/LZinc-Total

<12µg/LNickel-Total

<0.05<0.05µg/LMercury-Total

<1<1µg/LLead-Total

<11µg/LCopper-Total

<1<1µg/LChromium-Total

<0.1<0.1µg/LCadmium-Total

<110µg/LArsenic-Total

14/03/201814/03/2018-Date analysed

14/03/201814/03/2018-Date prepared

WaterWaterType of sample

09/03/201809/03/2018Date Sampled

SM090318-RINSM090318-100UNITSYour Reference

187033-73187033-58Our Reference

HM in water - total

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

100mgCaCO 3 /LHardness

13mg/LMagnesium - Dissolved

21mg/LCalcium - Dissolved

15/03/2018-Date analysed

14/03/2018-Date digested

WaterType of sample

09/03/2018Date Sampled

SM090318-100UNITSYour Reference

187033-58Our Reference

Cations in water Dissolved

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.

Org-012

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-ECD.
 Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of 
the positive individual PCBs.

Org-006

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

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.
 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

Org-003

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of various metals by ICP-MS. Metals-022

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Ammonia - determined colourimetrically, based on APHA latest edition 4500-NH3 F. Soils are analysed following a KCl 
extraction.

Inorg-057

Total  Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-10°C.Inorg-018

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for 
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-001

Methodology SummaryMethod ID

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

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. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

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. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

Water samples are analysed directly by purge and trap GC-MS.Org-013

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-012

Methodology SummaryMethod ID

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

101106110310261107Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<161<1Org-0141mg/kgnaphthalene

1021040<1<161<1Org-0161mg/kgo-Xylene

1011030<2<261<2Org-0162mg/kgm+p-xylene

1001020<1<161<1Org-0161mg/kgEthylbenzene

96980<0.5<0.561<0.5Org-0160.5mg/kgToluene

84870<0.2<0.261<0.2Org-0160.2mg/kgBenzene

96990<25<2561<25Org-01625mg/kgTRH C6  - C10 

96990<25<2561<25Org-01625mg/kgTRH C6  - C9 

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date extracted

187033-62LCS-4RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

8997091916191Org-003%Surrogate o-Terphenyl

1201080<100<10061<100Org-003100mg/kgTRH >C34 -C40  

951050<100<10061<100Org-003100mg/kgTRH >C16 -C34 

1091100<50<5061<50Org-00350mg/kgTRH >C10 -C16 

1201080<100<10061<100Org-003100mg/kgTRH C29  - C36 

951050<100<10061<100Org-003100mg/kgTRH C15  - C28 

1091100<50<5061<50Org-00350mg/kgTRH C10  - C14 

15/03/201815/03/201815/03/201815/03/20186115/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date extracted

187033-62LCS-4RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

12112181069861102Org-012%Surrogate p-Terphenyl-d14

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

941030<0.05<0.0561<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]0<0.2<0.261<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

1191250<0.1<0.161<0.1Org-0120.1mg/kgChrysene

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgBenzo(a)anthracene

77810<0.1<0.161<0.1Org-0120.1mg/kgPyrene

91950<0.1<0.161<0.1Org-0120.1mg/kgFluoranthene

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgAnthracene

91950<0.1<0.161<0.1Org-0120.1mg/kgPhenanthrene

94980<0.1<0.161<0.1Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.161<0.1Org-0120.1mg/kgAcenaphthylene

91960<0.1<0.161<0.1Org-0120.1mg/kgNaphthalene

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date extracted

187033-62LCS-4RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

12912971061141112Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgMethoxychlor

79970<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan II

77780<0.1<0.11<0.1Org-0050.1mg/kgpp-DDD

92930<0.1<0.11<0.1Org-0050.1mg/kgEndrin

93940<0.1<0.11<0.1Org-0050.1mg/kgDieldrin

1081080<0.1<0.11<0.1Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-Chlordane

96960<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor Epoxide

1011010<0.1<0.11<0.1Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgdelta-BHC

78770<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor

89880<0.1<0.11<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-BHC

1141130<0.1<0.11<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/2018114/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/2018114/03/2018-Date extracted

187033-2LCS-4RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

125131210610811[NT]Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgMethoxychlor

1021060<0.1<0.111[NT]Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgEndosulfan II

76800<0.1<0.111[NT]Org-0050.1mg/kgpp-DDD

97970<0.1<0.111[NT]Org-0050.1mg/kgEndrin

93960<0.1<0.111[NT]Org-0050.1mg/kgDieldrin

1061100<0.1<0.111[NT]Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kggamma-Chlordane

96980<0.1<0.111[NT]Org-0050.1mg/kgHeptachlor Epoxide

911020<0.1<0.111[NT]Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgdelta-BHC

83830<0.1<0.111[NT]Org-0050.1mg/kgHeptachlor

90910<0.1<0.111[NT]Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kggamma-BHC

1161170<0.1<0.111[NT]Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.111[NT]Org-0050.1mg/kgHCB

14/03/201814/03/201814/03/201814/03/201811[NT]-Date analysed

14/03/201814/03/201814/03/201814/03/201811[NT]-Date extracted

187033-62LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT][NT]711210461[NT]Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgMethoxychlor

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]1440.74.361[NT]Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgEndosulfan II

[NT][NT]670.5161[NT]Org-0050.1mg/kgpp-DDD

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgEndrin

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgDieldrin

[NT][NT]00.60.661[NT]Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kggamma-Chlordane

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgHeptachlor Epoxide

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgdelta-BHC

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgHeptachlor

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kggamma-BHC

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.161[NT]Org-0050.1mg/kgHCB

[NT][NT]14/03/201814/03/201861[NT]-Date analysed

[NT][NT]14/03/201814/03/201861[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

125131[NT][NT][NT][NT]112Org-008%Surrogate TCMX

8791[NT][NT][NT][NT]<0.1Org-0080.1mg/kgRonnel

8283[NT][NT][NT][NT]<0.1Org-0080.1mg/kgParathion

10098[NT][NT][NT][NT]<0.1Org-0080.1mg/kgMalathion

7070[NT][NT][NT][NT]<0.1Org-0080.1mg/kgFenitrothion

9496[NT][NT][NT][NT]<0.1Org-0080.1mg/kgEthion

[NT][NT][NT][NT][NT][NT]<0.1Org-0080.1mg/kgDimethoate

7783[NT][NT][NT][NT]<0.1Org-0080.1mg/kgDichlorvos

[NT][NT][NT][NT][NT][NT]<0.1Org-0080.1mg/kgDiazinon

[NT][NT][NT][NT][NT][NT]<0.1Org-0080.1mg/kgChlorpyriphos-methyl

9396[NT][NT][NT][NT]<0.1Org-0080.1mg/kgChlorpyriphos

[NT][NT][NT][NT][NT][NT]<0.1Org-0080.1mg/kgBromophos-ethyl

[NT][NT][NT][NT][NT][NT]<0.1Org-0080.1mg/kgAzinphos-methyl (Guthion)

14/03/201814/03/2018[NT][NT][NT][NT]14/03/2018-Date analysed

14/03/201814/03/2018[NT][NT][NT][NT]14/03/2018-Date extracted

187033-62LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organophosphorus Pesticides

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

125131711210461112Org-006%Surrogate TCLMX

[NT][NT]0<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1260

941040<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1254

[NT][NT]0<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1248

[NT][NT]0<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1242

[NT][NT]0<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1232

[NT][NT]0<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1221

[NT][NT]0<0.1<0.161<0.1Org-0060.1mg/kgAroclor 1016

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/20186114/03/2018-Date extracted

187033-62LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT][NT]01100110061[NT]Metals-0201mg/kgZinc

[NT][NT]6151661[NT]Metals-0201mg/kgNickel

[NT][NT]00.10.161[NT]Metals-0210.1mg/kgMercury

[NT][NT]2121017061[NT]Metals-0201mg/kgLead

[NT][NT]20668161[NT]Metals-0201mg/kgCopper

[NT][NT]12232661[NT]Metals-0201mg/kgChromium

[NT][NT]671261[NT]Metals-0200.4mg/kgCadmium

[NT][NT]13141661[NT]Metals-0204mg/kgArsenic

[NT][NT]16/03/201816/03/201861[NT]-Date analysed

[NT][NT]14/03/201814/03/201861[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

##10081009211[NT]Metals-0201mg/kgZinc

7710117131111[NT]Metals-0201mg/kgNickel

96960<0.1<0.111[NT]Metals-0210.1mg/kgMercury

#10065472411[NT]Metals-0201mg/kgLead

851094272611[NT]Metals-0201mg/kgCopper

7810417212511[NT]Metals-0201mg/kgChromium

75990<0.4<0.411[NT]Metals-0200.4mg/kgCadmium

771050131311[NT]Metals-0204mg/kgArsenic

16/03/201816/03/201816/03/201816/03/201811[NT]-Date analysed

14/03/201814/03/201814/03/201814/03/201811[NT]-Date prepared

187033-62LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

741025648851<1Metals-0201mg/kgZinc

8910340691<1Metals-0201mg/kgNickel

94990<0.1<0.11<0.1Metals-0210.1mg/kgMercury

85102617181<1Metals-0201mg/kgLead

1021121019211<1Metals-0201mg/kgCopper

841071314161<1Metals-0201mg/kgChromium

8810155<0.40.71<0.4Metals-0200.4mg/kgCadmium

84107447111<4Metals-0204mg/kgArsenic

16/03/201816/03/201816/03/201816/03/2018116/03/2018-Date analysed

14/03/201814/03/201814/03/201814/03/2018114/03/2018-Date prepared

187033-2LCS-4RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT]104[NT][NT][NT][NT]102Org-016%Surrogate 4-BFB

[NT]95[NT][NT][NT][NT]92Org-016%Surrogate toluene-d8

[NT]112[NT][NT][NT][NT]97Org-016%Surrogate Dibromofluoromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LNaphthalene

[NT]104[NT][NT][NT][NT]<1Org-0161µg/Lo-xylene

[NT]108[NT][NT][NT][NT]<2Org-0162µg/Lm+p-xylene

[NT]104[NT][NT][NT][NT]<1Org-0161µg/LEthylbenzene

[NT]97[NT][NT][NT][NT]<1Org-0161µg/LToluene

[NT]112[NT][NT][NT][NT]<1Org-0161µg/LBenzene

[NT]106[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C10 

[NT]106[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C9 

[NT]13/03/2018[NT][NT][NT][NT]13/03/2018-Date analysed

[NT]13/03/2018[NT][NT][NT][NT]13/03/2018-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT]111[NT][NT][NT][NT]93Org-003%Surrogate o-Terphenyl

[NT]93[NT][NT][NT][NT]<100Org-003100µg/LTRH >C34  - C40 

[NT]105[NT][NT][NT][NT]<100Org-003100µg/LTRH >C16  - C34 

[NT]109[NT][NT][NT][NT]<50Org-00350µg/LTRH >C10  - C16 

[NT]93[NT][NT][NT][NT]<100Org-003100µg/LTRH C29  - C36 

[NT]105[NT][NT][NT][NT]<100Org-003100µg/LTRH C15  - C28 

[NT]109[NT][NT][NT][NT]<50Org-00350µg/LTRH C10  - C14 

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date analysed

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date extracted

[NT]LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT]125[NT][NT][NT][NT]117Org-012%Surrogate p-Terphenyl-d14

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LBenzo(g,h,i)perylene

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LDibenzo(a,h)anthracene

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LIndeno(1,2,3-c,d)pyrene

[NT]104[NT][NT][NT][NT]<1Org-0121µg/LBenzo(a)pyrene

[NT][NT][NT][NT][NT][NT]<2Org-0122µg/LBenzo(b,j+k)fluoranthene

[NT]85[NT][NT][NT][NT]<1Org-0121µg/LChrysene

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LBenzo(a)anthracene

[NT]96[NT][NT][NT][NT]<1Org-0121µg/LPyrene

[NT]96[NT][NT][NT][NT]<1Org-0121µg/LFluoranthene

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LAnthracene

[NT]97[NT][NT][NT][NT]<1Org-0121µg/LPhenanthrene

[NT]94[NT][NT][NT][NT]<1Org-0121µg/LFluorene

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LAcenaphthene

[NT][NT][NT][NT][NT][NT]<1Org-0121µg/LAcenaphthylene

[NT]89[NT][NT][NT][NT]<1Org-0121µg/LNaphthalene

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date analysed

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date extracted

[NT]LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT]94[NT][NT][NT][NT]104Org-005%Surrogate TCMX

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/LMethoxychlor

[NT]91[NT][NT][NT][NT]<0.2Org-0050.2µg/LEndosulfan Sulphate

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/LEndrin Aldehyde

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/Lpp-DDT

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/LEndosulfan II

[NT]99[NT][NT][NT][NT]<0.2Org-0050.2µg/Lpp-DDD

[NT]96[NT][NT][NT][NT]<0.2Org-0050.2µg/LEndrin

[NT]105[NT][NT][NT][NT]<0.2Org-0050.2µg/LDieldrin

[NT]98[NT][NT][NT][NT]<0.2Org-0050.2µg/Lpp-DDE

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/LEndosulfan I

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/Lalpha-Chlordane

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/Lgamma-Chlordane

[NT]95[NT][NT][NT][NT]<0.2Org-0050.2µg/LHeptachlor Epoxide

[NT]91[NT][NT][NT][NT]<0.2Org-0050.2µg/LAldrin

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/Ldelta-BHC

[NT]93[NT][NT][NT][NT]<0.2Org-0050.2µg/LHeptachlor

[NT]91[NT][NT][NT][NT]<0.2Org-0050.2µg/Lbeta-BHC

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/Lgamma-BHC

[NT]98[NT][NT][NT][NT]<0.2Org-0050.2µg/Lalpha-BHC

[NT][NT][NT][NT][NT][NT]<0.2Org-0050.2µg/LHCB

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date analysed

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: OCP in water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT]96[NT][NT][NT][NT]104Org-008%Surrogate TCMX

[NT]92[NT][NT][NT][NT]<0.2Org-0080.2µg/LRonnel

[NT]104[NT][NT][NT][NT]<0.2Org-0080.2µg/LParathion

[NT]76[NT][NT][NT][NT]<0.2Org-0080.2µg/LMalathion

[NT]106[NT][NT][NT][NT]<0.2Org-0080.2µg/LFenitrothion

[NT]90[NT][NT][NT][NT]<0.2Org-0080.2µg/LEthion

[NT][NT][NT][NT][NT][NT]<0.2Org-0080.2µg/LDimethoate

[NT]86[NT][NT][NT][NT]<0.2Org-0080.2µg/LDichlorovos

[NT][NT][NT][NT][NT][NT]<0.2Org-0080.2µg/LDiazinon

[NT][NT][NT][NT][NT][NT]<0.2Org-0080.2µg/LChlorpyriphos-methyl

[NT]86[NT][NT][NT][NT]<0.2Org-0080.2µg/LChlorpyriphos

[NT][NT][NT][NT][NT][NT]<0.2Org-0080.2µg/LBromophos ethyl

[NT][NT][NT][NT][NT][NT]<0.2Org-0080.2µg/LAzinphos-methyl (Guthion)

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date analysed

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: OP Pesticides in water

Envirolab Reference: 187033

R00Revision No:
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Client Reference: E18007AP

[NT]99[NT]0.09258<0.005Inorg-0570.005mg/LAmmonia as N in water

[NT]115425024058<5Inorg-0185mg/LTotal Dissolved Solids (grav)

[NT]102[NT]9.058[NT]Inorg-001pH UnitspH

[NT]12/03/201812/03/201812/03/20185812/03/2018-Date analysed

[NT]12/03/201812/03/201812/03/20185812/03/2018-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Miscellaneous Inorganics

Envirolab Reference: 187033
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[NT]102[NT][NT][NT][NT]<1Metals-0221µg/LZinc-Total

[NT]100[NT][NT][NT][NT]<1Metals-0221µg/LNickel-Total

[NT]102[NT][NT][NT][NT]<0.05Metals-0210.05µg/LMercury-Total

[NT]109[NT][NT][NT][NT]<1Metals-0221µg/LLead-Total

[NT]103[NT][NT][NT][NT]<1Metals-0221µg/LCopper-Total

[NT]101[NT][NT][NT][NT]<1Metals-0221µg/LChromium-Total

[NT]111[NT][NT][NT][NT]<0.1Metals-0220.1µg/LCadmium-Total

[NT]98[NT][NT][NT][NT]<1Metals-0221µg/LArsenic-Total

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date analysed

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date prepared

[NT]LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: HM in water - total

Envirolab Reference: 187033
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[NT]106[NT][NT][NT][NT]<0.5Metals-0200.5mg/LMagnesium - Dissolved

[NT]107[NT][NT][NT][NT]<0.5Metals-0200.5mg/LCalcium - Dissolved

[NT]15/03/2018[NT][NT][NT][NT]15/03/2018-Date analysed

[NT]14/03/2018[NT][NT][NT][NT]14/03/2018-Date digested

[NT]LCS-W3RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Cations in water Dissolved

Envirolab Reference: 187033
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Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

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.

Surrogate Spike

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.

LCS (Laboratory
Control Sample)

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.

Matrix Spike

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.

Duplicate

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.

Blank

Quality Control Definitions

Envirolab Reference: 187033
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Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

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 batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 187033
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PAHs in Soil (sample 63,64) - PQL has been raised due to interference from analytes(other than those being tested) in the sample/s.
 
 svTRH (C10-C40) in Soil - # Percent recovery is not possible to report as the high concentration of analytes in the sample/s have 
caused interference.
 
 OCs in Soil - The RPD for duplicate results is accepted due to the non homogenous nature of the sample/s.
 
 Acid Extractable Metals in Soil: The laboratory RPD acceptance criteria
 has been exceeded for 187033-1 for Zn. Therefore a triplicate result has 
 been issued as laboratory sample number 187033-78.
 
 Acid Extractable Metals in Soil: The laboratory RPD acceptance criteria
 has been exceeded for 187033-11 for Pb. Therefore a triplicate result has 
 been issued as laboratory sample number 187033-79.
 
 Acid Extractable Metals in Soil: # Percent recovery is not possible to report due to the inhomogeneous nature 
 of the element/s in the sample/s.  However an acceptable recovery was 
 obtained for the LCS.
 
 Acid Extractable Metals in Soil: ## Percent recovery is not possible to report due to the high concentration 
 of the element/s in the sample/s.  However an acceptable recovery was 
 obtained for the LCS.

Report Comments
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 187033-A

82 Bridge St, Lane Cove, NSW, 2066Address

Stephen McCormackAttention

Geo-Environmental EngineeringClient

Client Details

23/03/2018Date completed instructions received

12/03/2018Date samples received

Additional TestingNumber of Samples

E18007APYour Reference

Sample Details

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

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

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

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

Analysis Details

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

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

28/03/2018Date of Issue

28/03/2018Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Leon Ow, Chemist

Jeremy Faircloth, Organics Supervisor

Results Approved By

Revision No: R00
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92%Surrogate aaa-Trifluorotoluene

<1mg/kgTotal +ve Xylenes

<1mg/kgnaphthalene

<1mg/kgo-Xylene

<2mg/kgm+p-xylene

<1mg/kgEthylbenzene

<0.5mg/kgToluene

<0.2mg/kgBenzene

<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25mg/kgTRH C6  - C10 

<25mg/kgTRH C6  - C9 

26/03/2018-Date analysed

26/03/2018-Date extracted

SoilType of sample

09/03/2018Date Sampled

SM090318-60UNITSYour Reference

187033-A-68Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 187033-A
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79%Surrogate o-Terphenyl

<50mg/kgTotal +ve TRH (>C10-C40)

<100mg/kgTRH >C34 -C40  

<100mg/kgTRH >C16 -C34 

<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50mg/kgTRH >C10 -C16 

<100mg/kgTRH C29  - C36 

<100mg/kgTRH C15  - C28 

<50mg/kgTRH C10  - C14 

28/03/2018-Date analysed

26/03/2018-Date extracted

SoilType of sample

09/03/2018Date Sampled

SM090318-60UNITSYour Reference

187033-A-68Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 187033-A
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98%Surrogate p-Terphenyl-d14

<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

<0.05mg/kgTotal +ve PAH's

<0.1mg/kgBenzo(g,h,i)perylene

<0.1mg/kgDibenzo(a,h)anthracene

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

<0.05mg/kgBenzo(a)pyrene

<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1mg/kgChrysene

<0.1mg/kgBenzo(a)anthracene

<0.1mg/kgPyrene

<0.1mg/kgFluoranthene

<0.1mg/kgAnthracene

<0.1mg/kgPhenanthrene

<0.1mg/kgFluorene

<0.1mg/kgAcenaphthene

<0.1mg/kgAcenaphthylene

<0.1mg/kgNaphthalene

27/03/2018-Date analysed

26/03/2018-Date extracted

SoilType of sample

09/03/2018Date Sampled

SM090318-60UNITSYour Reference

187033-A-68Our Reference

PAHs in Soil

Envirolab Reference: 187033-A
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8683%Surrogate TCMX

<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1mg/kgMethoxychlor

<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1mg/kgpp-DDT

<0.1<0.1mg/kgEndosulfan II

<0.1<0.1mg/kgpp-DDD

<0.1<0.1mg/kgEndrin

<0.1<0.1mg/kgDieldrin

<0.1<0.1mg/kgpp-DDE

<0.1<0.1mg/kgEndosulfan I

<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1mg/kgAldrin

<0.1<0.1mg/kgdelta-BHC

<0.1<0.1mg/kgHeptachlor

<0.1<0.1mg/kgbeta-BHC

<0.1<0.1mg/kggamma-BHC

<0.1<0.1mg/kgalpha-BHC

<0.1<0.1mg/kgHCB

27/03/201827/03/2018-Date analysed

26/03/201826/03/2018-Date extracted

SoilSoilType of sample

09/03/201809/03/2018Date Sampled

SM090318-62SM090318-60UNITSYour Reference

187033-A-70187033-A-68Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 187033-A
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83%Surrogate TCLMX

<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1mg/kgAroclor 1260

<0.1mg/kgAroclor 1254

<0.1mg/kgAroclor 1248

<0.1mg/kgAroclor 1242

<0.1mg/kgAroclor 1232

<0.1mg/kgAroclor 1221

<0.1mg/kgAroclor 1016

27/03/2018-Date analysed

26/03/2018-Date extracted

SoilType of sample

09/03/2018Date Sampled

SM090318-60UNITSYour Reference

187033-A-68Our Reference

PCBs in Soil

Envirolab Reference: 187033-A
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4280mg/kgZinc

1112mg/kgNickel

<0.1<0.1mg/kgMercury

3441mg/kgLead

1523mg/kgCopper

2019mg/kgChromium

<0.4<0.4mg/kgCadmium

1112mg/kgArsenic

27/03/201827/03/2018-Date analysed

26/03/201826/03/2018-Date prepared

SoilSoilType of sample

09/03/201809/03/2018Date Sampled

SM090318-62SM090318-60UNITSYour Reference

187033-A-70187033-A-68Our Reference

Acid Extractable metals in soil

Envirolab Reference: 187033-A
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1314%Moisture

27/03/201827/03/2018-Date analysed

26/03/201826/03/2018-Date prepared

SoilSoilType of sample

09/03/201809/03/2018Date Sampled

SM090318-62SM090318-60UNITSYour Reference

187033-A-70187033-A-68Our Reference

Moisture

Envirolab Reference: 187033-A
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Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
 Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of 
the positive individual PCBs.

Org-006

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

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.
 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

Org-003

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Methodology SummaryMethod ID

Envirolab Reference: 187033-A
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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. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

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. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-012

Methodology SummaryMethod ID

Envirolab Reference: 187033-A

R00Revision No:

Page | 10 of 19



Client Reference: E18007AP

[NT]89[NT][NT][NT][NT]94Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT][NT][NT][NT][NT]<1Org-0141mg/kgnaphthalene

[NT]90[NT][NT][NT][NT]<1Org-0161mg/kgo-Xylene

[NT]89[NT][NT][NT][NT]<2Org-0162mg/kgm+p-xylene

[NT]84[NT][NT][NT][NT]<1Org-0161mg/kgEthylbenzene

[NT]95[NT][NT][NT][NT]<0.5Org-0160.5mg/kgToluene

[NT]115[NT][NT][NT][NT]<0.2Org-0160.2mg/kgBenzene

[NT]94[NT][NT][NT][NT]<25Org-01625mg/kgTRH C6  - C10 

[NT]94[NT][NT][NT][NT]<25Org-01625mg/kgTRH C6  - C9 

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date analysed

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date extracted

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 187033-A
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[NT]94[NT][NT][NT][NT]110Org-003%Surrogate o-Terphenyl

[NT]92[NT][NT][NT][NT]<100Org-003100mg/kgTRH >C34 -C40  

[NT]96[NT][NT][NT][NT]<100Org-003100mg/kgTRH >C16 -C34 

[NT]118[NT][NT][NT][NT]<50Org-00350mg/kgTRH >C10 -C16 

[NT]92[NT][NT][NT][NT]<100Org-003100mg/kgTRH C29  - C36 

[NT]96[NT][NT][NT][NT]<100Org-003100mg/kgTRH C15  - C28 

[NT]118[NT][NT][NT][NT]<50Org-00350mg/kgTRH C10  - C14 

[NT]27/03/2018[NT][NT][NT][NT]27/03/2018-Date analysed

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date extracted

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 187033-A
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[NT]116[NT][NT][NT][NT]91Org-012%Surrogate p-Terphenyl-d14

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT]116[NT][NT][NT][NT]<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT][NT][NT][NT][NT]<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT]104[NT][NT][NT][NT]<0.1Org-0120.1mg/kgChrysene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgBenzo(a)anthracene

[NT]94[NT][NT][NT][NT]<0.1Org-0120.1mg/kgPyrene

[NT]89[NT][NT][NT][NT]<0.1Org-0120.1mg/kgFluoranthene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgAnthracene

[NT]101[NT][NT][NT][NT]<0.1Org-0120.1mg/kgPhenanthrene

[NT]95[NT][NT][NT][NT]<0.1Org-0120.1mg/kgFluorene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgAcenaphthylene

[NT]98[NT][NT][NT][NT]<0.1Org-0120.1mg/kgNaphthalene

[NT]27/03/2018[NT][NT][NT][NT]27/03/2018-Date analysed

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date extracted

[NT]LCS-4RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 187033-A
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[NT]102[NT][NT][NT][NT]103Org-005%Surrogate TCMX

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgMethoxychlor

[NT]88[NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgpp-DDT

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndosulfan II

[NT]74[NT][NT][NT][NT]<0.1Org-0050.1mg/kgpp-DDD

[NT]88[NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndrin

[NT]93[NT][NT][NT][NT]<0.1Org-0050.1mg/kgDieldrin

[NT]88[NT][NT][NT][NT]<0.1Org-0050.1mg/kgpp-DDE

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kggamma-Chlordane

[NT]77[NT][NT][NT][NT]<0.1Org-0050.1mg/kgHeptachlor Epoxide

[NT]74[NT][NT][NT][NT]<0.1Org-0050.1mg/kgAldrin

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgdelta-BHC

[NT]83[NT][NT][NT][NT]<0.1Org-0050.1mg/kgHeptachlor

[NT]81[NT][NT][NT][NT]<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kggamma-BHC

[NT]92[NT][NT][NT][NT]<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgHCB

[NT]27/03/2018[NT][NT][NT][NT]27/03/2018-Date analysed

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date extracted

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 187033-A
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[NT]83[NT][NT][NT][NT]103Org-006%Surrogate TCLMX

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1260

[NT]101[NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1254

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1248

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1242

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1232

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1221

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1016

[NT]27/03/2018[NT][NT][NT][NT]27/03/2018-Date analysed

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date extracted

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil

Envirolab Reference: 187033-A

R00Revision No:
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Client Reference: E18007AP

[NT]98[NT][NT][NT][NT]<1Metals-0201mg/kgZinc

[NT]101[NT][NT][NT][NT]<1Metals-0201mg/kgNickel

[NT]112[NT][NT][NT][NT]<0.1Metals-0210.1mg/kgMercury

[NT]104[NT][NT][NT][NT]<1Metals-0201mg/kgLead

[NT]107[NT][NT][NT][NT]<1Metals-0201mg/kgCopper

[NT]104[NT][NT][NT][NT]<1Metals-0201mg/kgChromium

[NT]97[NT][NT][NT][NT]<0.4Metals-0200.4mg/kgCadmium

[NT]103[NT][NT][NT][NT]<4Metals-0204mg/kgArsenic

[NT]27/03/2018[NT][NT][NT][NT]27/03/2018-Date analysed

[NT]26/03/2018[NT][NT][NT][NT]26/03/2018-Date prepared

[NT]LCS-9RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 187033-A

R00Revision No:
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Client Reference: E18007AP

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

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.

Surrogate Spike

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.

LCS (Laboratory
Control Sample)

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.

Matrix Spike

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.

Duplicate

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.

Blank

Quality Control Definitions

Envirolab Reference: 187033-A

R00Revision No:
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Client Reference: E18007AP

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

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 batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 187033-A

R00Revision No:
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Client Reference: E18007AP

Organics analysed outside of RHT

Report Comments

Envirolab Reference: 187033-A

R00Revision No:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 187638

82 Bridge St, Lane Cove, NSW, 2066Address

Andy, Stephen McCormackAttention

Geo-Environmental EngineeringClient

Client Details

20/03/2018Date completed instructions received

20/03/2018Date samples received

2 MaterialNumber of Samples

E18007APYour Reference

Sample Details

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

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

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

Analysis Details

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

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

23/03/2018Date of Issue

26/03/2018Date results requested by

Report Details

David Springer, General Manager

Authorised By

Paul Ching, Senior Analyst

Results Approved By

Authorised by Asbestos Approved Signatory: Paul Ching

Analysed by Asbestos Approved Identifier: Matt Tang

Asbestos Approved By

Revision No: R00

187638Envirolab Reference: Page | 1 of 4



Client Reference: E18007AP

Chrysotile 
asbestos 
detected

 
  Amosite 
asbestos 
detected

Chrysotile 
asbestos 
detected

 
  Amosite 
asbestos 
detected

 
  Crocidolite 

asbestos 
detected

-Asbestos ID in materials

Grey compressed 
fibre cement 

material

Grey compressed 
fibre cement 

material

-Sample Description

55x36x5mm80x72x5mm-Mass / Dimension of Sample

23/03/201823/03/2018-Date analysed

MaterialMaterialType of sample

19/03/201819/03/2018Date Sampled

SM190318-F2SM190318-F1UNITSYour Reference

187638-2187638-1Our Reference

Asbestos ID - materials

Envirolab Reference: 187638

R00Revision No:
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Client Reference: E18007AP

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 187638

R00Revision No:

Page | 3 of 4



Client Reference: E18007AP

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Envirolab Reference: 187638

R00Revision No:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 187033-B

82 Bridge St, Lane Cove, NSW, 2066Address

Stephen McCormackAttention

Geo-Environmental EngineeringClient

Client Details

03/04/2018Date completed instructions received

12/03/2018Date samples received

75 Soil, 2 WaterNumber of Samples

E18007APYour Reference

Sample Details

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

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

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

Analysis Details

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

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

05/04/2018Date of Issue

05/04/2018Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Priya Samarawickrama, Senior Chemist

Results Approved By

Revision No: R00

187033-BEnvirolab Reference: Page | 1 of 6



Client Reference: E18007AP

260mg/LSalinity as NaCl *

410µS/cmElectrical Conductivity

12/03/2018-Date analysed

12/03/2018-Date prepared

WaterType of sample

09/03/2018Date Sampled

SM090318-100UNITSYour Reference

187033-B-58Our Reference

Miscellaneous Inorganics

Envirolab Reference: 187033-B

R00Revision No:
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Client Reference: E18007AP

Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and 
Rayment & Lyons.

Inorg-002

Methodology SummaryMethod ID

Envirolab Reference: 187033-B

R00Revision No:
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Client Reference: E18007AP

[NT][NT][NT][NT][NT][NT]<1Inorg-0021mg/LSalinity as NaCl *

[NT]102[NT][NT][NT][NT]<1Inorg-0021µS/cmElectrical Conductivity

[NT]12/03/2018[NT][NT][NT][NT]12/03/2018-Date analysed

[NT]12/03/2018[NT][NT][NT][NT]12/03/2018-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Miscellaneous Inorganics

Envirolab Reference: 187033-B

R00Revision No:
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Client Reference: E18007AP

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

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.

Surrogate Spike

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.

LCS (Laboratory
Control Sample)

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.

Matrix Spike

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.

Duplicate

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.

Blank

Quality Control Definitions

Envirolab Reference: 187033-B

R00Revision No:
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Client Reference: E18007AP

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

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 batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

Envirolab Reference: 187033-B

R00Revision No:
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