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DISCLAIMER 

 

DLA Environmental Services (DLA) acts in all professional matters as a faithful advisor to the Client 

and exercises all reasonable skill and care in the provision of its professional services. Reports are 

commissioned by and prepared for the exclusive use of the Client. They are subject to and issued in 

accordance with the agreement between the Client and DLA. DLA is not responsible for any liability 

and accepts no responsibility whatsoever arising from the misapplication or misinterpretation by 

third parties of the contents of its reports. Reports cannot be copied or reproduced in whole or part 

for any purpose without the prior written agreement of DLA. 

 

The conclusions presented in this report are relevant to the present condition of the Site and the 

state of legislation currently enacted as at the date of this report. DLA do not make any 

representation or warranty that the conclusions in this report will be applicable in the future as 

there may be changes in the condition of the Site, applicable legislation or other factors that would 

affect the conclusions contained in this report. 

 

This report is limited to the scope defined herein. Sampling and chemical analysis of environmental 

media are based on representative samples, the intensity of those samples being in accordance with 

the usual levels of testing carried out for this type of investigation and appropriate for the objectives 

of this report. Due to the inherent variability in environmental media, DLA cannot warrant that the 

whole overall condition of the Site is identical or substantially similar to the representative samples.  
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ABBREVIATIONS 

 

A list of the common abbreviations used throughout environmental reports is provided below: 

 

ACM   Asbestos Containing Material 
AEC   Area of Environmental Concern 
B(a)P   Benzo(a)Pyrene 
BGS   Below Ground Surface 
BH   Borehole 
BTEX   Benzene, Toluene, Ethyl Benzene, Xylene 
CLM   Contaminated Land Management 
COPC   Contaminant of Potential Concern 
CSM   Conceptual Site Model 
DA   Development Application 
DLA   DLA Environmental Services 
DP   Deposited Plan 
DQI   Data Quality Indicator 
DQO   Data Quality Objective 
DSI   Detailed Site Investigation 
EIL   Ecological Investigation Level 
EPA   Environment Protection Authority (NSW) 
ESL   Ecological Screening Level 
HIL   Health-Based Investigation Level 
HSL   Health Screening Level 
LOR   Limit of Reporting 
MW   Monitoring Well 
NATA   National Association of Testing Authorities 
NEPC   National Environment Protection Council 
NEPM   National Environment Protection Measure 
NSW   New South Wales 
OCP   Organochlorine Pesticides 
OEH   Office of Environmental and Heritage 
OPP   Organophosphorus Pesticides 
OH&S   Occupational Health and Safety 
PAH   Polycyclic Aromatic Hydrocarbons 
PCB   Polychlorinated Biphenyls 
PQL   Practical Quantification Limit 
PSI   Preliminary Site Investigation 
QA/QC   Quality Assurance and Quality Control 
RAP   Remedial Action Plan 
RPD   Relative Percentage Difference 
SAC   Site Acceptance Criteria 
SAQP   Sampling Analysis and Quality Plan 
SEPP   State Environmental Planning Policy 
SWL   Standing Water Level 
TCLP   Toxicity Characteristic Leaching Procedure 
TRH   Total Recoverable Hydrocarbons 
UST   Underground Storage Tank 
VOC   Volatile Organic Compounds 
WHS   Work Health Safety 
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EXECUTIVE SUMMARY 

 

DLA Environmental Services (DLA) was engaged by FDC Construction & Fitout (NSW) Pty Ltd to 

conduct a Detailed Site Investigation (DSI) of the site at the Corner of Olympic Boulevard and The 

Yulang, Sydney Olympic Park, NSW, 2127. The Site is currently hardstand open space within Cathy 

Freeman Park and the it is intended to be redeveloped into a pub. The DSI Report provides detailed 

information on the characterisation and environmental status of the Site and assesses the effects of 

any potential identified contamination on public health and the environment.  

 

The Site was formerly used for agriculture and as a car park and has more recently redeveloped for 

open space as part of works for the Sydney 2000 Olympics. Surrounding land use of the Site has 

historically been agricultural and commercial/industrial. A WorkCover NSW search indicated that 

Dangerous Goods Licenses have not been held for the Site. A search was conducted of all records 

pertaining to section 58 of the Contaminated Land Management Act 1997 (NSW) and revealed that 

the Site or surrounding sites are not encumbered by any notices from the NSW EPA with regard to 

contaminated land. 

 

The principal potential contamination sources are associated with the use of fill and the surrounding 

commercial/industrial land use. Potential Contaminants of Concern (PCOC) therefore include 

asbestos, hydrocarbons (in particular volatile and semi-volatile Total Recoverable Hydrocarbons 

(vTRH and sTRH) and Polyaromatic hydrocarbons (PAH)), Polychlorinated Biphenyls (PCB), 

Organochlorine (OC) and Organophosphate (OP) pesticides and heavy metals. 

 

Seven soil bores were excavated across the Site on the 15th June 2017 to determine whether past or 

present land uses have contaminated Site soils. Groundwater was not investigated as DLA was 

informed that groundwater is unlikely to be encountered during future Site works. Should 

groundwater be encountered during future Site works, DLA recommends that a groundwater 

assessment be conducted for potential contamination. 

 

The Site is sealed by approximately 0.1 m of hardstand and sand. Fill material was present across the 

Site and generally comprised of brown clayey sand or brown silty clay mixed with gravel and 

concrete. Minor amounts of foreign material such as glass, tile and plastic were observed in fill 

material. No ACM, odours or staining was identified in fill material during the assessment. Fill 

material was encountered from 0.1 m bgl to 3.0 m bgl.  

 

Natural soils were comprised of orange and grey weathered shale and were encountered from 2.5 m 

bgl. Moisture/ wet sands were encountered at BH5 at 3.7 m bgl, however groundwater was only 

encountered in BH6 at 6.1 m bgl. 
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The Site Assessment Criteria were derived from NEPM (NEPC, 2013). The relevant thresholds were 

specific to the proposed commercial/industrial land use of the Site. Ten soil samples were analysed 

for identified PCOC. There were no concentrations of vTRH, TRH, BTEX, Naphthalene, PCB, OC or OP 

pesticides recorded above the Laboratory Limit of Reporting. Detections of BaP TEQ, Total PAHs and 

heavy metals were reported above the LOR, however all reported concentrations complied with the 

adopted Site Assessment Criteria. 

 

As part of this investigation, DLA provided a preliminary Waste Classification of material to be 

disposed off-site. All material on-site was suitable for classification as General Solid Waste (GSW), 

non-putrescible. Analytical results also indicated that all fill material would potentially be suitable for 

classification as Excavated Natural Material (ENM). Additional analysis of soils for pH, electrical 

conductivity and foreign material is required to determine if material would be suitable for 

classification. 

 

The DSI concludes that the Site is suitable for the intended land use consistent with NEPM (NEPC, 

2013) Commercial/Industrial. 

 

 

 

 

  



 

Project ID: DL4135 
The Yulang Pub          vi 

TABLE OF CONTENTS 

 

 INTRODUCTION ................................................................................................................ 1 

 General .................................................................................................................................... 1 

 Development Controls ............................................................................................................ 1 

 Objectives................................................................................................................................ 1 

 Scope of Works ....................................................................................................................... 1 

 SITE INFORMATION ........................................................................................................... 3 

 Site Identification .................................................................................................................... 3 

 Proposed Development .......................................................................................................... 3 

 Boundaries and Surrounding Land Use ................................................................................... 3 

 Site Geology and Soils ............................................................................................................. 4 

 Site Topography ...................................................................................................................... 4 

 Acid Sulphate Soils .................................................................................................................. 4 

 Salinity and Agressivity of Soils ............................................................................................... 4 

 Hydrology and Hydrogeology ................................................................................................. 5 

 Site History ....................................................................................................................... 6 

 Section 149 Certificate ............................................................................................................ 6 

 Aerial Photographs .................................................................................................................. 6 

 Historical Title Search ............................................................................................................. 7 

 WorkCover Dangerous Goods Search ..................................................................................... 8 

 Contaminated Land Record Search ......................................................................................... 8 

 CONCEPTUAL SITE MODEL ................................................................................................. 9 

 Contaminants of Potential Concern ........................................................................................ 9 

 Transport Mechanisms and Exposure Pathways .................................................................... 9 

 Sensitive Receptors ............................................................................................................... 10 

 ENVIRONMENTAL ASSESSMENT METHODOLOGY ............................................................. 11 

 Data Quality Objectives ........................................................................................................ 11 

 Data Quality Indicators ................................................................................................. 13 

 Field Investigation and Sampling .......................................................................................... 14 



 

Project ID: DL4135 
The Yulang Pub          vii 

 Soil Sampling Rationale ................................................................................................. 14 

 Soil Sampling Strategy ................................................................................................... 14 

 Laboratory Analysis ............................................................................................................... 15 

 Soil Analysis ................................................................................................................... 15 

 QUALITY ASSURANCE AND QUALITY CONTROL ................................................................ 16 

 Field QA/QC........................................................................................................................... 16 

 Sampling Team .............................................................................................................. 16 

 Field Procedures ............................................................................................................ 16 

 Field QA/QC Duplicate Analysis .................................................................................... 16 

 Laboratory QA/QC................................................................................................................. 18 

 Selected Laboratory ...................................................................................................... 18 

 Laboratory Control Measures ....................................................................................... 18 

 QA/QC Assessment ............................................................................................................... 18 

 ASSESSMENT CRITERIA .................................................................................................... 19 

 Health Investigation Levels ................................................................................................... 19 

 Health Screening Levels ........................................................................................................ 20 

 Management Limits .............................................................................................................. 21 

 Ecological Screening Levels ................................................................................................... 22 

 RESULTS ......................................................................................................................... 23 

 Field Observations ................................................................................................................ 23 

 Soil Analytical Results............................................................................................................ 23 

 Monocyclic Aromatic Hydrocarbons, Volatile Total Recoverable Hydrocarbons and 

Semi Volatile Total Recoverable Hydrocarbons ............................................................................ 24 

 Polycyclic Aromatic Hydrocarbons ................................................................................ 24 

 Pesticides and Polychlorinated Biphenyls ..................................................................... 24 

 Heavy Metals................................................................................................................. 25 

 Asbestos ........................................................................................................................ 25 

 SITE CHARACTERISATION ................................................................................................ 26 

 Preliminary Waste Classification ........................................................................................... 27 

 CONCLUSIONS ................................................................................................................ 28 



 

Project ID: DL4135 
The Yulang Pub          viii 

 REFERENCES ................................................................................................................... 29 

 

 

FIGURES   

   

Figure 1  Site Location 

Figure 2  Site Layout and Sampling Locations 

   

   

APPENDICES   

   

Appendix A  Aerial Photographs 

Appendix B  Historical Title Search 

Appendix C  Section 149 Certificate 

Appendix D  Dangerous Goods Search 

Appendix E  Borelogs 

Appendix F  NATA Certified Analytical Results 

Appendix G  Data Summary Table 

 

 

 

 

 

 

 



 

Project ID: DL4135 
The Yulang Pub          1 

 INTRODUCTION 

 General 

DLA Environmental Services (DLA) was engaged by FDC Construction & Fitout (NSW) Pty Ltd to 

conduct a Detailed Site Investigation (DSI) of the following area: 

 

The Yulang Pub 

Corner of Olympic Boulevard and The Yulang, Sydney Olympic Park, NSW, 2127 (the Site). 

 

The Site is currently hardstand open space within Cathy Freeman Park and the Site is intended to be 

redeveloped into a pub. The DSI Report provides detailed information on the characterisation and 

environmental status of the Site and assesses the effects of any potential identified contamination 

on public health and the environment. Based on known land reclamation and land filling having 

occurred in the region, a DSI was conducted prior to a Preliminary Site Investigation (PSI) to assess 

potential contamination of Site soils.  

 

 Development Controls 

The Site is located within Sydney Olympic Park and is managed by the Sydney Olympic Park 

Authority (SOPA). The following planning controls are relevant to the re-development: SEPP (State 

Significant Precincts) 2005 and the Draft Sydney Olympic Park Master Plan 2030 (2016 Review).  

 

 Objectives 

The project objectives of this DSI are to identify potential sources of contamination and the 

contaminants of concern resulting from past and present site uses, evaluate the presence of 

contamination in the identified areas of concern and assess the suitability of the Site for its intended 

land use. In particular, this DSI provides conclusions regarding the suitability of the land for future 

land use consistent with Commercial/Industrial in the National Environment Protection (Assessment 

of Site Contamination) Amendment Measure 2013 (No.1) (‘NEPM’, NEPC, 2013). 

 

 Scope of Works 

To achieve this objective, DLA carried out the following works: 

 

• Provide a summary of the history and environmental setting of the Site; 

• Providing an overview of the Site’s past and current land uses and potential contamination 

issues;  
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• Systematic and judgmental soil sampling based on representative Site coverage and 

identified potential contamination issues; 

• Laboratory testing of selected soil samples from six boreholes for a range of potential 

organic and inorganic contaminants; 

• Interpretation of the results of laboratory testing in the context of the Site Assessment 

Criteria, field observations, local geology and hydrogeology and the history of the Site;  

• Development and documentation of a Conceptual Site Model (CSM) based on the available 

information; and, 

• Provide an assessment of Site contamination and discuss the suitability of the site for its 

intended land use including an outline of the requirements for further assessment, 

management or remediation works (if necessary). 
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 SITE INFORMATION 

 Site Identification 

The Site identification details are summarised in Table 2a. 

 

Table 2a: Site Identification Summary 

ITEMS DETAILS 

Site Name The Yulang Pub 

Address 
Corner of Olympic Boulevard and The Yulang, Sydney 
Olympic Park, NSW, 212 

Local Government Authority City of Parramatta/SOPA 

Lot and Deposited Plan Lot 69 in DP1191648 

Site Zoning B4 Mixed Use 

Current Use Hardstand walkway 

Proposed Use Commercial/Industrial – Pub 

Site Area (approx.) Approx. 1,000 m2  

Locality Map 
Refer to Figure 1 – Site Location and Figure 2 – Site Layout 
and Sampling Locations 

  

 Proposed Development 

Based on the information provided, it is understood that that the existing open space situated in 

Cathy Freeman Park is intended to be redeveloped into a pub. The construction will consist of a two 

storey structure and a basement with a total area of 1,587m2. This development scenario is 

consistent with the definition of ‘Commercial/Industrial’ provided in Schedule B7 of the NEPM 

(NEPC, 2013).  

 

 Boundaries and Surrounding Land Use 

The Site is situated within an area dominated by open space and commercial/industrial land use. 

Boundary and surrounding landscape features of the Site are summarised in Table 2b. 
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Table 2b: Boundaries and Surrounding Land Use 

DIRECTION DETAILS 

North Open space and Spotless Stadium 

East Open space and Sydney Showground buildings 

South Dawn Fraser Avenue, Hotels and building infrastructure 

West Olympic Boulevard and ANZ Stadium 

 

 Site Geology and Soils 

Review of the Geological Survey map of NSW Sydney 1:100,000 Geological Series Sheet 9130 

(Edition 1) indicates that the Site is located along the boundary between filling over alluvial 

sediments and Ashfield Shales which comprises of black mudstones and grey shales with frequent 

sideritic clay ironstone bands. The Site is underlain by the Blacktown Landscape Group. This is 

characterised by gently undulating rises with local relief to 30m and slopes usually <5%. Broad 

rounded crests and ridges with gently inclined slopes. Soils comprise shallow to moderately deep red 

and brown podzolic soils on crests, upper slopes and well drained areas, and deep yellow podzolic 

soils and soloths on lower slopes and in areas of poor drainage. Limitations of the soils of the 

Blacktown landscape group include moderately reactive highly plastic subsoil, low soil fertility and 

poor soil drainage.   

 

 Site Topography 

The Site is sealed by paving and bricks and is boarded by concrete steps/bleachers on the west and 

south boundaries of the Site. These steps are raised approximately 1-2 m above the base of the Site. 

The remainder of the Site is level and is approximately 17 m AHD. The parkland on the eastern 

border of the Site is the same level as the Site. 

 

 Acid Sulphate Soils 

Review of the 1:25,000 Acid Sulphate Soil Risk Map (DLWC 1997) indicated that there are no known 

occurrences of acid sulphate soils in the area.  There were no visual indications of acid sulphate soils 

observed. 

 

 Salinity and Agressivity of Soils 

The Salinity Potential in Western Sydney map (DIPNR, 2002) indicates that the Site and the Sydney 

Olympic Park area in general are within a region of moderate salinity potential.  
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 Hydrology and Hydrogeology 

The entire Site is sealed and as such, rainfall is expected to flow away from the steps that boarder 

the Site into an underground stormwater collection system. Rainwater that falls in the centre of the 

Site is expected to flow east into the adjacent parkland. 

 

A search of the Department of Natural Resources groundwater database was also performed to 

identify wells in the vicinity of the site. The search results identified nine registered groundwater 

monitoring wells located within 5km of the site, the information of which is presented in Table 2c. 

 

Table 2c: Regional Groundwater Summary Data 

WELL ID 
DISTANCE FROM 

SITE (m) 
PURPOSE DEPTH (m) 

STANDING 
WATER LEVEL (m) 

SALINITY 
(µS/cm) 

GW113381 300 m 
Monitoring 

bore 
-- -- -- 

GW111341 300 m 
Monitoring 

bore 
8.00m -- -- 

GW111342 300 m 
Monitoring 

bore 
8.00m -- -- 

GW111343 350 m 
Monitoring 

bore 
8.00m -- -- 

GW111380 350 m 
Monitoring 

bore 
8.00m -- -- 

GW102562 1 km 
Monitoring 

bore 
4.00m 1.83 m -- 

GW102550 1 km 
Monitoring 

bore 
4.00m 1.80 m -- 

GW102555 1.2 km 
Monitoring 

bore 
4.00m 1.83 m -- 

GW102553 1.3 km 
Monitoring 

bore 
4.00m 1.83 m -- 

 

DLA has not been provided with information relating to groundwater depth at the Site, however 

observations during the investigation indicate groundwater is present approximately 4.0-5.0 m bgl.  
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 SITE HISTORY 

DLA has not been provided with previous environmental investigations conducted at the Site, 

however the Sydney Olympic Park region is known to have had a history of land reclamation, land 

filling and commercial/industrial land use.  

 

 Section 149 Certificate 

Planning Certificates from City of Parramatta Council under Section 149 of the Environmental 

Planning and Assessment Act, 1979 was obtained for the Site, stating: 

 The Auburn Local Environmental Plan (2010) apply to this land;  

 The land does not include or comprise critical habitat and is not located in a 

Conservation Area;  

 No item of environmental heritage is situated on the land and the property is not listed 

on the State Heritage Register;  

 No matters apply to this property under the Contaminated Land Management Act, 

1997;  

 The land is biodiversity certified land but not subject to a bio-banking agreement;  

 The land has not been identified as bushfire prone land. 

 

Refer to Appendix C – Section 149 Certificate. 

 

 Aerial Photographs 

Aerial photographs from 1930 to 2017, available from the NSW Lands Department, SixMaps, 

Nearmaps and the Client, were reviewed by DLA with relevant observations being summarised in 

Table 3a. 
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Table 3a: Aerial Photograph Review 

YEAR DETAILS 

1930 
The Site appears to be a paddock and could be used for agricultural purposes. Agricultural 
land is located to the north, south and west and a large commercial/industrial site is 
located to the east. A quarry is present approximately 800 m north east of the Site. 

1942 
The Site appears to be a paddock that may be used for grazing. There has been no 
significant observable change to the Site since 1930. 

1955 
There has been no significant observable change to the Site or surrounding land use since 
1942. 

1970 

The Site has been redeveloped into a car park and contains four small shade/bus stop style 
structures. The car park extends to the north and the commercial/industrial property to the 
east has been extended. West of the Site is a small grassed open space area and a railway 
line. Paddocks are still present south of the Site. The surrounding land use is a mix between 
commercial/industrial and agricultural. 

1986 
The Site remains a car park and surrounding land use is still a mix between 
commercial/industrial and agricultural.  

1999 

The Site and surrounding areas have been redeveloped in association with works for the 
Sydney 2000 Olympics. The Site now resembles its current state and is situated in what is 
now called ‘Cathy Freeman Park”. The railway and paddock areas have been replaced with 
a large paved area. A retaining wall, bleachers, stairs, hardstand and grass are now present 
on the Site. 

2000 
An amenities block has been established north west of the Site. The Site now contains 
paved hardstand and bitumen. Temporary site sheds associated with the Sydney 200 
Olympics are present to the west of the Site. 

2002 
The temporary sheds have been removed and the Site is now an open space paved 
hardstand area. Parts of the bleachers on the southern boundary appear to have been 
removed or filled. A garden bed is now present in the centre of the Site. 

2017 The garden bed has been removed and there are no other significant changes to the Site. 

 

Refer to Appendix A – Aerial Photographs. 

 

 Historical Title Search 

Title search results from 1910 to 2017 were reviewed by DLA with relevant observations summarised 

in Table 3b. 
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Table 3b: Historical Title Search 

YEAR SITE OWNER  LAND USE / OCCUPATION 

1910 to 1929 
The Minister for Public Works of the State of 

New South Wales 
Open space 

1929 to 1933 Metropolitan Meat Industry Board Open space  

1933 to 1951 The Metropolitan Meat Industry Commissioner Open space 

1951 to 1980 The Metropolitan Meat Industry Board Car park 

1980 to 1983 Homebush Abattoir Corporation  Car park 

1983 to 1993 The Minister for Public Works Car park 

1993 to Date 

Homebush Bay Development Corporation, then 

Olympic Co-Ordination Authority and now 

Sydney Olympic Park Authority 

Open space/Cathy 
Freeman Park 

 

Refer to Appendix B – Historical Title Search. 

 

 WorkCover Dangerous Goods Search 

A WorkCover NSW search indicated that Dangerous Goods Licenses have not been held for the Site. 

 

Refer to Appendix D – Dangerous Goods Search. 

 

 Contaminated Land Record Search 

A search was conducted of records pertaining to section 58 of the Contaminated Land Management 

Act 1997 (NSW) and revealed that the Site is not encumbered by any notices from the NSW EPA with 

regard to contaminated land. Eight sites within Sydney Olympic Park are encumbered by current 

notices for containing significantly contaminated land. These sites are landfills with ongoing 

management required by a Maintenance of Remediation Notice 28040 from the NSW EPA. The 

closest of these Sites is the Aquatic Centre Carpark Landfill located approximately 500 m from the 

Site. The landfills are currently being monitored for potential migration of contamination off-site. 

The notice states that EPA is generally satisfied with the monitoring results, which suggest that the 

waste containment areas pose no unacceptable impact on their surrounding environment. 
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 CONCEPTUAL SITE MODEL 

A Conceptual Site Model (CSM) is a representation of an environmental system and the processes 

that determine the transport of contaminants from sources through environmental media to 

environmental receptors.  

 

 Contaminants of Potential Concern 

The principal potential contamination sources are associated with the use of fill and the surrounding 

commercial/industrial land use. Potential Contaminants of Concern (PCOC) therefore include 

asbestos, hydrocarbons (in particular volatile and semi-volatile Total Recoverable Hydrocarbons 

(vTRH and sTRH) and Polyaromatic hydrocarbons (PAH)), Polychlorinated Biphenyls (PCB), 

Organochlorine (OC) and Organophosphate (OP) pesticides and heavy metals. 

 

 Transport Mechanisms and Exposure Pathways 

The relevant transport mechanisms and exposure pathways are summarised in Table 4.  

 

Table 4: Transport Mechanisms and Exposure Pathways 

TRANSPORT 
MECHANISMS  

DESCRIPTION 
EXPOSURE PATHWAYS 

A B C D E F 

Windblown 
Dust Migration 

As the site is sealed, the potential for 
windblown dust migration of contamination is 
considered to be low. 

Y Y N N N N 

Surface Water 
Migration 

As the site is sealed, the potential for surface 
water migration of contaminants is considered 
to be low. 

N N Y N N N 

Soil Migration  

The potential for migration of contamination 
via surface water movement and infiltration of 
water and subsequent migration through the 
soil profile was considered generally to be 
moderate given the presence of fill material 
on-site.  

Y Y Y Y N N 

Groundwater 
Migration 

Groundwater seepage from any affected filling 
on site has the potential to occur. 

Y Y Y Y N N 

Vapour 
Generation 

The vapour generation potential associated 
with volatile and semi-volatile PCOC (TPH, 
BTEX, and VOCs) was identified as a potential 
migration pathway. However, vapour 
generation would be dependent on the 
presence of a source of vapour generation on 
or in the vicinity of the Site. 

Y N N N N N 

A: inhalation of PCOC vapours migrating upwards from fill material of unknown origins or impacted surface soils resulting from potential 
historical activities. 
B: potential dermal and oral contact with impacted soils during Site works or future site occupants 
C: potential dermal and oral contact with shallow groundwater. 
D: potential contaminant uptake by vegetation established in the landscaped areas of the site. 
E: direct ingestion of soil, particularly by young children playing on the ground surface in unsealed areas of the Site 
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 Sensitive Receptors 

The potential sensitive receptors of environmental impacts present at the Site include: 

 

• Present and future workers and users of the Site who may potentially be exposed to PCOCs 

through direct contact with impacted soils and/or inhalation of dusts/vapours associated 

with impacted soils; 

• People who will inhabit or use the site facilities or come into close proximity to the site; and 

• Maintenance workers conducting activities at the site, who may potentially be exposed to 

PCOCs through direct contact with impacted soils present in excavations/boreholes and/or 

inhalation of dusts associated with impacted soils. 
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 ENVIRONMENTAL ASSESSMENT METHODOLOGY 

 Data Quality Objectives 

 

The NEPM (NEPC, 2013) and Australian Standard (AS) 4482.1-2005 recommend that data quality 

objectives (DQOs) be implemented during the assessment of potentially contaminated sites. The 

DQO process described in AS 4482.1-2005 Guide to the Investigation and Sampling of Sites with 

Potentially Contaminated Soil Part 1: Non-Volatile and Semi-Volatile Compounds outlines seven 

distinct steps to outline the project goals, decisions, constraints and an assessment of the project 

uncertainties and how to address these when they arise. The DQOs have been summarised in 

Table 5a. 

 

Table 5a: Data Quality Objectives 

1
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 The Site has been historically used as open space and as a car park and has likely been filled 

with material of an unknown origin. The DSI needs to address the question of whether the 
Site is suitable for the proposed land use of Commercial/Industrial as defined by the NEPM 
(NEPC, 2013). 

2
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The decisions to be made on the contamination and the new environmental data required 
includes considering relevant site contamination criteria for soils. A proposed use of the 95% 
Upper Confidence Limit (UCL) on the mean concentrations for all chemicals of potential 
concern must be less than the site criteria identified for Commercial/Industrial land use 
suitability. Decisions include: 
 

• Do contaminant concentrations comply with the stated Assessment Criteria? 

• Have the previous land uses affected the environmental quality of the land? 

• Do residual soils or groundwater pose an unacceptable risk to human health or 
the environment? 

3
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The primary inputs in assessing the presence of contamination in soil are as follows: 
 

• Historical information obtained from previous environmental reports, including 
areas of potential and known contamination; 

• Investigation objectives; 

• Existing and proposed site uses and features; 

• Field investigation techniques to assess contamination as per DLA’s standard 
field procedures; 

• Laboratory analytical data on analysed samples including interpretation and 
statistical analysis of laboratory data; 

• Assessment of risk based on the nature and extent of contamination, current 
and future potential receptors and the likelihood of exposure to unacceptable 
levels of contamination both on and off the Site. 
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• Spatial Boundaries –defined by the boundary of the subject Site identified in 
Figure 2 – Site Layout and Sample Locations. 

• Temporal Boundaries – as no data from previous environmental reports has 
been provided, the temporal boundary for this assessment limited to 2017. 

5
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The site will be considered suitable for its intended land use if concentrations in soils comply 
with the investigation and screening levels of the Site Assessment Criteria, as determined by 
the following decision rules being applied to the data: 
 

• The 95% Upper Confidence Limit (UCL) of the arithmetic mean for each 
Contaminant of Concern must comply with the respective screening level; 

• The individual contaminant concentration should not exceed the respective 
screening level by more than 250%, and; 

• The standard deviation of individual contaminants should not exceed 50% of 
the respective screening level. 

6
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Field and laboratory quality controls are implemented to avoid error and to ensure the action 
levels exceed the measurement detection limits. The performance of decision making inputs 
will be enhanced through the application of Data Quality Indicators (DQI), defined in the 
following table. 
 
A site under assessment is assumed to be contaminated until statistically proven otherwise 
(eg: Ho= Analyte 95% UCL exceeds the assessment Criteria), therefore two types of error are 
possible; Type 1 error (α or false negative), where the site is assessed to be uncontaminated 
when it is actually is, and Type 2 error (β or false positive), when the Site is assessed to be 
contaminated though is actually not. The more severe consequence is with Type 1 errors (α) 
since the risk of jeopardising human or environmental health outweighs the consequences of 
additional remediation costs. Therefore, to achieve appropriate confidence in the data, 
probabilities are set at 5% for Type 1 error, whilst Type 2 errors are set at a 20% probability 
limit. 

7
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Appropriate QA/QC procedures have been adopted to ensure the quality of the data 
obtained in the current assessment. The most resource-effective sampling and analysis plan 
for general data has been designed to satisfy the DQOs, refer to Table 5b. 
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 Data Quality Indicators 

Table 5b: Data Quality Indicators 

DATA PRECISION AND ACCURACY 

Relative Percentage  
Difference (RPD)  

>10 x LOR: 30% inorganics; 50% organics (Field) 
<10 x LOR: Assessed on individual basis (Field) 
>5 x LOR: 50% (laboratory) 
<5 x LOR: No Limit (laboratory) 

Laboratory Performance 

Based on acceptance criteria of laboratory as specified on certificate of 
analysis, includes: blank samples, matrix spikes, control samples, and 
surrogate spike samples. Use of analytical laboratories with adequately 
trained and experienced testing staff experienced in the analyses 
undertaken, with appropriate NATA certification. 

Fieldwork Performance 

Use of trained and qualified field staff; same sampler(s) used for all 
recoveries. 
Appropriate sampling methods used, minimising the opportunity for cross-
contamination. 

DATA REPRESENTATIVENESS 

Sample Coverage 
Representative coverage of potential contaminants, based on site history, 
site activities and site features. 

Sample and Analysis Selection Representativeness of all PCOC. 

Trip Blanks No detection above LOR. 

Trip Spikes Recoverable concentrations of volatiles between 60 – 140%. 

Laboratory Selection 
Use of NATA registered laboratories with internal quality control and 
quality assurance methods that comply with the NEPM (NEPC, 2013). 

DOCUMENTATION COMPLETENESS 

Documentation Review Review of acquired documented information pertaining to site history 

Fieldwork Observations Preparation of borehole logs and sample location plan. 

Chain of Custody Records 
Laboratory sample receipt information received confirming receipt of 
samples intact and appropriate chain of custody. 

DATA COMPLETENESS 

 

Analysis for all contaminants of concern. 

Field duplicate sample numbers complying with NEPM (NEPC, 2013). 

Trip spike samples prepared and sent with field samples regularly. 

COMPARABILITY 

Fieldwork Performance 

Use of consistent test methods for each sample. 

Using appropriate techniques for sample recovery. 

Using experienced sampler. 

Test methods comparable between primary and secondary laboratory. 

Acceptable RPD’s between original samples and field duplicates and inter-
laboratory triplicate samples. 
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 Field Investigation and Sampling 

 Soil Sampling Rationale 

A stratified and judgmental sampling pattern was adopted for PCOC identified in Section 4.0. A total 

of 10 samples were collected and analysed from six boreholes. Sample locations were restricted to 

areas where underground services were not located and were based on assessing representative 

material throughout the Site. Boreholes were also located within the proposed basement area to 

determine whether groundwater would be encountered during future Site works and to characterise 

fill material that will require off-site disposal.  

 

Groundwater was not assessed in this investigation as groundwater is unlikely to be encountered 

during proposed Site works. If groundwater is encountered during future Site works, an additional 

groundwater assessment should be conducted at the Site. 

 

The sampling and analytical regime adopted in the current assessment complies with the minimum 

sampling density specified in the Sampling Design Guidelines (NSW EPA, 1995), for the 

characterisation of the Site. Given the moderate risk of contamination on the Site (based on 

historical evidence), the sampling density of six is considered to be adequate to assess 

contamination potential on a site of approximately 1000 m2. 

 

Refer to Figure 2 – Site Layout and Sampling Locations. 

 

 Soil Sampling Strategy 

Each proposed borehole location was inspected and checked for underground utilities and services 

by DLA staff and subcontractor using a cable locater and available Site diagrams obtained from the 

Sydney Olympic Park Authority and Dial Before You Dig (DBYD).  

 

Seven boreholes were excavated using a truck mounted drill rig on the 15th June 2017. Samples were 

collected from six boreholes, a seventh borehole was excavated and material types were logged, 

however no samples were collected. This borehole was excavated to assist in delineating the extent 

of concrete encountered at depth at BH1 and BH2. Boreholes were excavated using a solid flight 

auger to depths ranging from 0.4 m to 8.0 m bgl. Soil samples were collected from representative or 

different strata layers. The description of the soil profile at each location was noted in borelogs. 

 

Refer to Appendix E - Borelogs. 
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Each soil sample was placed into a new 250mL glass jar until full and sealed with a screw cap lid 

incorporating a Teflon insert. The sealed sample jar was then placed immediately into an ice-chilled 

cooler. Job number; sample identification number; sampler’s initials and date of sampling were 

recorded on sample labels affixed to the sample containers. The samples were transported under 

standard DLA chain-of-custody protocols to NATA accredited laboratories. Soil samples selected for 

laboratory analysis were transported in ice filled coolers under chain of custody conditions to the 

laboratory.  Retained samples were kept in refrigerated storage. 

 

 Laboratory Analysis 

 Soil Analysis 

Soil samples were analysed for listed chemicals based on representativeness of potential 

contamination across the Site and to allow confident assessment of potential contamination. 

Samples were analysed for the following parameters: 

 

Table 5c: Soil Analysis 

Sample 
Name 

DEPTH 
(m) 

DATE 
SAMPLED 

ANALYSIS SUITE 

BH1-0.3 0.3 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals, OCP, OPP, PCB 

BH2-0.5 0.5 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals 

BH3-0.7 0.7 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals, OCP, OPP, PCB 

BH3-1.5 1.5 15.06.2017 Asbestos 

BH3-2.2 2.2 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals 

BH4-0.8 0.8 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals, OCP, OPP, PCB 

BH4-3.0 3 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals 

BH5-3.0 3 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals 

BH6-0.5 0.5 15.06.2017 Asbestos, vTRH/BTEX, TRH, PAH, Heavy Metals, OCP, OPP, PCB 

BH6-1.5 1.5 15.06.2017 Asbestos 

  

vTRH: Volatile Total Recoverable Hydrocarbons 
BTEX: Benzene, Toluene, Ethyl-Benzene, Xylenes 
TRH: Total Recoverable Hydrocarbons 
PAH: Polycyclic Aromatic Hydrocarbons 
Heavy Metals: Arsenic (As), Chromium (Cr), Cadmium (Cd), Copper, (Cu), Lead (Pb), Mercury (Hg), Nickel (Ni), Zinc (Zn) 
OCP: Organochlorine Pesticides 
OPP: Organophosphorus Pesticides 
PCB: Polychlorinated Biphenyls 
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 QUALITY ASSURANCE AND QUALITY CONTROL 

 Field QA/QC 

 Sampling Team 

Soil sampling was undertaken by Nathan Nagle, an experienced environmental consultant from DLA 

Environmental. 

 

 Field Procedures 

The following field procedures were implemented as part of field QAQC: 

 

• Sample Containers: soil samples collected during the investigation were placed immediately 

into laboratory prepared glass jars with Teflon lid inserts. Standard identification labels were 

adhered to each individual container and labelled according to depth, date, sampling team 

and media collected; 

• Decontamination: all equipment used in the sampling program which includes a hand auger, 

spades and mixing bowl was decontaminated prior to use and between samples to prevent 

cross contamination. Decontamination of equipment involved: 

o Cleaning equipment in potable water to remove gross contamination; 

o Cleaning in a solution of Decon 90; and, 

o Rinsing in clean demineralised water then wiping with clean lint free cloths. 

• Chain of Custody: samples were recorded on a chain of custody form. The chain of custody 

form accompanied samples upon dispatch to the NATA registered laboratories for analysis. 

Copies of the chain of custody forms, signed by laboratory, that acknowledged sample 

receipt date and time, samples received in good condition and properly chilled and 

documentation received in proper order, are provided in Appendix B – Nata Certified 

Analytical Results; 

 

 Field QA/QC Duplicate Analysis 

Field duplicate samples for soil were prepared in the field through the following process: 

 

• A larger than normal quantity of soil is recovered from the sample location selected for 

duplication; 

• The sample is placed in a decontaminated stainless bowl and mixed as thoroughly as 

practicable before being divided into equal parts; 

• Two portions of the sub-sample are immediately transferred, one for an intra-laboratory 

duplicate and another as a sample; and, 
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• Samples are placed into a labelled, laboratory supplied 250ml glass jar and sealed with an 

airtight, Teflon screw top lid. The fully filled jars are labelled as the sample and duplicate and 

immediately placed in a chilled esky. 

 

Duplicate samples were prepared on the basis of sample numbers recovered during the field work.  

The duplicate sample frequency was computed using the total number of samples analysed as part 

of this assessment. The duplicate sample frequencies are shown below: 

 

SOIL SAMPLES 10 Samples 
2 intra-laboratory duplicates 20% 

1 inter-laboratory duplicates 10% 

 

The intra-laboratory duplicate rate and the inter-laboratory duplicate rates were greater than the 

10% and 5% required by the Field Quality Plan. The QC sampling frequencies were therefore above 

the nominated rate. 

 

Comparisons were made of the laboratory test results for the duplicate samples with the original 

samples and the Relative Percentage Difference (RPD) calculated as difference/average in order to 

assess the accuracy of the sampling and laboratory test procedures. The comparisons between the 

duplicates and original samples indicate acceptable RPDs when they comply with criteria which are 

commonly set at: 

 

• Less than 30% for inorganics and 50% for organics; 

• Less than five times the Laboratory LOR; and, 

• The difference between concentrations is less than 5% of the relevant HIL concentration. 

 

Two intra laboratory duplicate pairs exceeded the DQO of 30% for heavy metal concentrations; BH4-

3.0 and BH4-3.0a for Nickel, BH5-3 and BH5-3a for Zinc and BH6-3.0 and BH6-3.0a for Copper and 

Nickel. Despite these exceedances, the differences in concentrations for BH4-3 and BH4-3a were less 

than five times the LOR and the differences in concentrations for BH5-3 and BH5-3a and BH6-3.0 and 

BH6-3.0a were less than 5% of the relevant HIL concentration. 

 

Two intra laboratory duplicates exceeded the DQO of 50% for organic concentrations; BH4-3 and 

BH4-3a for Total PAHs and BH6-0.5 and BH6-0.5a for BaP TEQ and Total PAHs. Despite these 

exceedances, the differences in concentrations were less than 5% of the relevant HIL concentration. 
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 Laboratory QA/QC 

 Selected Laboratory 

Envirolab Services was used for primary and intra-laboratory duplicate chemical samples and SGS 

Australia was used for inter-laboratory duplicate chemical samples. Australian Safer Environment & 

Technology was used for all asbestos samples. The analytical methods and procedures used by all 

laboratories are NATA certified and meet requirements of NEPM (NEPC, 2013). 

 

 Laboratory Control Measures 

All samples were received at the laboratory in good order, with the correct documentation and were 

properly chilled and all samples were analysed within the recommended holding times. Summary of 

the laboratory quality control results and a full QA/QC checklist is included in Appendix F – Nata 

Certified Laboratory Results. 

 

 QA/QC Assessment 

Based on the QA/QC results, DLA considers the field measurement data and laboratory analytical 

results obtained are valid and meet the data quality objectives set for this DSI.  
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 ASSESSMENT CRITERIA 

The Site Assessment Criteria have been derived from NEPM (NEPC, 2013). The relevant thresholds 

are specific to the proposed development and take into account the anticipated exposure pathways 

as detailed in the CSM and proposed development details. The Site Assessment Criteria are not clean 

up criteria, but are indicative of a level of contamination above which there is a potentially 

unacceptable risk which may require further assessment, management or remediation. 

 

 Health Investigation Levels 

The Health Investigation Levels (HILs) are scientifically based, generic assessment criteria designed to 

be used in the first stage (Tier 1) of an assessment of potential risks to human health from chronic 

exposure to contaminants. They are intentionally conservative and are based on a reasonable worst 

case scenario for four generic land use scenarios. Considering the proposed land use, HIL D – 

Commercial/Industrial has been used for this investigation, refer to Table 7a. 
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Table 7a: Health Investigation Levels for Soils – Commercial/Industrial 

ANALYTES HIL-D 

Heavy Metals  

Arsenic 3,000 

Cadmium 900 

Chromium 3,600 

Copper 240,000 

Lead 1,500 

Mercury 730 

Nickel 6,000 

Zinc 400,000 

PAH  

BaP TEQ 40 

Total PAHs 4,000 

PCB  

PCB 7 

Pesticides  

DDT+DDE+DDD 3,600 

Aldrin and Dieldrin 45 

Chlordane 530 

Endosulfan 2,000 

Endrin 100 

Heptachlor 50 

HCB 80 

Methoxychlor 2,500 

Mirex 100 

Toxaphene 160 

Asbestos  

Bonded ACM 0.05% w/w 

Friable Asbestos/Asbestos 
Fines 0.001% w/w 

Surface Asbestos (0.1m) No Visible 

Health Investigation Levels soured from NEPM (NEPC, 2013) Table 1A(1)  
Asbestos Health Screening Levels sourced from NEPM (NEPC, 2013) Table 7. 
BaP (TEQ): Benzo(a)pyrene Toxic Equivalence Quotient. Toxic Equivalence Quotient (TEQ) expresses an aggregate measure of toxicity 
based on a number of contributing PAH compounds. 

 

 

 Health Screening Levels 

Health Screening Levels (HSLs) are used to assess selected petroleum compounds and fractions to 

assess the risk to human health via inhalation and direct contact with affected soils. Based on the 

land use and material type encountered at the Site, HIL D – Commercial/Industrial for ‘Clay’ material 

has been adopted for this investigation, refer to Table 7b.   
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Table 7b:  Health Screening Levels for Soils (Clay) – Commercial/Industrial 

ANALYTES 
HSL-D (Clay) 

0-1.0m 
HSL-D (Clay) 
1.0 to <2.0m 

HSL-D (Clay) 
2.0 to <4.0m 

Direct Contact 
HSL-D 

Benzene 4 6 9 430 

Toluene NL NL NL 99,000 

Ethylbenzene NL NL NL 27,000 

Xylenes NL NL NL 81,000 

Naphthalene 4 NL NL 11,000 

F1: C6-C10 310 480 NL 26,000 

F2: C10-C16 NL NL NL 20,000 

F3: C16-C34 NA NA NA 27,000 

F4: C34-C40 NA NA NA 38,000 

NL =  Not Limiting (i.e. the soil vapour concentration for a petroleum mixture could not exceed a level that would result in the 

maximum allowable vapour risk for the given scenario). 

NA =  Not Applicable (i.e. NEPM (NEPC, 2013) does not provide HSLs for the F3 and F4 hydrocarbon fractions).. 

 

Vapour Intrusion Criteria sourced from NEPM (NEPC, 2013) Table 1A(3) – Soil HSLs for vapour intrusion. 

Direct Contact Criteria sourced from Friebel and Nadebaum 2011, Health Screening Levels for petroleum Hydrocarbons in Soil and 

Groundwater, Part 1: Technical Development Document, Table A4 – Soil Health Screening Levels for Direct Contact. 

 

 Management Limits 

In addition to appropriate consideration and application of the HSLs, there are considerations 

which reflect the nature and properties of petroleum hydrocarbons, including:  

 

• Formation of observable light non-aqueous phase liquids (LNAPL); 

• Fire and explosion hazards; and, 

• Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services.  

 

Management limits to avoid or minimise these potential effects have been adopted in NEPM 

(NEPC, 2013) as interim Tier 1 guidance. The adopted management limits are outlined in Table 

7c.  
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Table 7c: Management Limits for Soils (Fine) 

  ANALYTES 
ML (Fine) 

Commercial / Industrial 

Benzene -- 

Toluene -- 

Ethylbenzene -- 

Xylenes -- 

Benzo(a)Pyrene -- 

F1: C6-C10 800 

F2: C10-C16 1,000 

F3: C16-C34 3,500 

F4: C34-C40 10,000 

Management Limits soured from NEPM (NEPC, 2013) Table 1B(7)  

 

 Ecological Screening Levels 

Ecological screening levels (ESLs) have been developed for selected petroleum hydrocarbon 

compounds and are applicable for assessing risk to terrestrial ecosystems. ESLs broadly apply to 

coarse and fine-grained soils and various land uses. They are generally applicable to the top 2 m of 

soil, refer to Table 7d.   

Table 7d: Ecological Screening Levels (Fine) 

  ANALYTES 
ESL (Fine) 

Commercial / Industrial 

Benzene 95 

Toluene 135 

Ethylbenzene 185 

Xylenes 95 

Benzo(a)Pyrene 1.4 

F1: C6-C10 215 

F2: C10-C16 170 

F3: C16-C34 2,500 

F4: C34-C40 6,600 

Ecological Screening Levels soured from NEPM (NEPC, 2013) Table 1B(6)   
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 RESULTS 

 Field Observations 

The Site was sealed by approximately 0.1 m of paved hardstand underlaid by a shallow layer of sand 

beddubg. A concrete staircase and bleachers were located along the eastern and southern boundary 

of the Site. Several trees we located in the eastern portion of the Site. 

 

Underlying the hardstand and sand was fill material that generally consisted of brown clayey sand or 

brown silty clay mixed with gravel. Minor amounts of inert foreign material such as concrete, glass, 

tile and plastic were observed in fill material. No asbestos containing material (ACM), odours or 

staining was identified in fill material during the assessment. Fill material varied in depth and was 

encountered from 0.1 m bgl to 3.0 m bgl.  

 

Natural soils were comprised of orange and grey weathered shale which was encountered from       

2.5 m bgl. Moist and wet sands were encountered at BH5 at 3.7 m bgl, however groundwater was 

only encountered in BH6 at 6.1 m bgl. 

 

BH1 and BH2 were terminated at 0.3 m and 0.9 m respectively, due to refusal of the drill.  This is 

possibly due to a continuation of the concrete staircase on the southern boundary of the Site. 

Historical photographs indicate that the staircase was partially covered by the current hardstand 

during recent redevelopment works. BH7 was drilled to investigate if the concrete encountered in 

BH1 and BH2 extended to the location of BH7. Concrete was not encountered, indicating the 

staircase does not continue to extend throughout the Site. This indicates that additional fill material 

was placed between the time of the construction of the original staircase to the most recent 

redevelopment works. 

 

Soils underlying the staircase (south boundary) and retaining wall (west boundary) could not be 

investigated due to access restrictions. Despite not being able to access these soils, it is expected 

that the material would be comparable to other fill material encountered throughout the Site. 

 

 Soil Analytical Results 

Laboratory results of soil analyses are compared with the Assessment Criteria in Appendix G – Data 

Summary Table. The laboratory analytical reports of soil samples are provided in Appendix B – Nata 

Certified Analytical Results. 
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 Monocyclic Aromatic Hydrocarbons, Volatile Total Recoverable 

Hydrocarbons and Semi Volatile Total Recoverable Hydrocarbons 

Eight samples collected were analysed for Volatile Total Recoverable Hydrocarbons (vTRH) and 

Benzene, Toluene, Ethyl benzene, Xylene and Naphthalene (BTEX). There were no concentrations of 

vTRH, BTEX or Naphthalene recorded above the Laboratory Limit of Reporting (LOR). Eight samples 

were also analysed for semi-volatile Total Recoverable Hydrocarbon (TRH) compounds. There were 

no concentrations of TRH recorded above the LOR.  

 

 Polycyclic Aromatic Hydrocarbons 

Eight samples were analysed for Polycyclic Aromatic Hydrocarbons (PAH) compounds. There were 

detections of BaP, BaP TEQ and Total PAHs above the LOR.  All concentrations of PAH in the samples 

were within the adopted Site Assessment Criteria, refer to Table 8a. 

 

Table 8a: PAH Results (mg/kg) 

SAMPLE DATE DEPTH (m) BaP BaP TEQ TOTAL PAH 

BH1 15-Jun-17 0.3 0.2 <0.5 2.7 

BH2 15-Jun-17 0.5 0.2 <0.5 2.7 

BH3 15-Jun-17 0.7 0.1 <0.5 1.1 

BH3 15-Jun-17 2.2 <0.05 <0.5 <0.05 

BH4 15-Jun-17 0.8 0.3 <0.5 3.4 

BH4 15-Jun-17 3 0.05 <0.5 0.3 

BH5 15-Jun-17 3 0.09 <0.5 0.4 

BH6 15-Jun-17 0.5 0.4 0.5 4 

CRITERIA (mg/kg) ESL : 1.4 HIL: 40 4,000 

 

 Pesticides and Polychlorinated Biphenyls 

Four samples (BH1-0.3m, BH3-0.7m, BH4-0.8m and BH6-0.5m) were analysed for Organochlorine 

(OC), Organophosphate (OP) pesticides and Polychlorinated Biphenyls (PCBs). There were no 

concentrations of OC or OP pesticides or PCBs recorded above the Laboratory LOR. 

 



 

Project ID: DL4135 
The Yulang Pub          25 

 Heavy Metals 

Eight samples were analysed for eight heavy metals. Detections were observed for all heavy metals 

with the exception of Cadmium and Mercury.  All samples reported concentrations within the 

adopted Site Assessment Criteria, refer to Table 8b. 

 

Table 8b: Heavy Metal Results (mg/kg) 

SAMPLE DATE 
DEPTH 
(m) 

As Cd Cr Cu Pb Hg Ni Zn 

BH1 15-Jun-17 0.3 7 <0.4 15 18 27 <0.1 7 32 

BH2 15-Jun-17 0.5 5 <0.4 12 27 25 <0.1 8 30 

BH3 15-Jun-17 0.7 5 <0.4 13 24 26 <0.1 10 39 

BH3 15-Jun-17 2.2 13 <0.4 29 26 27 <0.1 4 12 

BH4 15-Jun-17 0.8 4 <0.4 13 28 26 <0.1 15 54 

BH4 15-Jun-17 3.0 4 <0.4 11 35 17 <0.1 10 32 

BH6 15-Jun-17 0.5 9 <0.4 17 31 25 <0.1 10 32 

CRITERIA 3,000 900 3,600 240,000 1,500 730 6,000 400,000 

 

 Asbestos 

Analysis of asbestos in soils was undertaken in all samples. No samples reported the presence of 

asbestos fines/fibrous asbestos (AF/FA). No visible fragments of asbestos were observed during the 

investigation. 
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 DISCUSSION 

The Site is situated in an area that has undergone significant redevelopment. The Site has historically 

been used for agricultural purposes and as a car park. A commercial/industrial property was 

formerly located east of the Site and a railway line to the west. More recently the Site and 

surrounding areas have been redeveloped into open space for the Sydney 2000 Olympics. It is now 

proposed that the Site be redeveloped into a multi levelled pub with a basement.  

 

The desktop review conducted by DLA indicates that the Site has been filled with material of an 

unknown origin. Seven soil bores were excavated across the Site on the 15th June 2017 to determine 

whether past or present land uses have contaminated Site soils. Groundwater was not investigated 

as DLA was informed that groundwater is unlikely to be encountered during future Site works. 

Should groundwater be encountered during future Site works, DLA recommends that a groundwater 

assessment be conducted for potential contamination. 

 

The Site is sealed by approximately 0.1 m of hardstand and sand. Fill material was present across the 

Site and generally comprised of brown clayey sand or brown silty clay mixed with gravel. Minor 

amounts of inert foreign material such as glass, tile and plastic ws observed in fill material. No ACM, 

odours or staining was identified in fill material during the assessment. Fill material was encountered 

from 0.1 m bgl to 3.0 m bgl.  

 

Natural soils were comprised of orange and grey weathered shale and were encountered from 2.5 m 

bgl. Moisture/ wet sands were encountered at BH5 at 3.7 m bgl, however groundwater was only 

encountered in BH6 at 6.1 m bgl. 

 

The bleachers along the southern boundary of the Site likely extend north underneath the hardstand 

as BH1 and BH2 were terminated at 0.3 m and 0.9 m respectively, due to refusal of the drill from 

hitting concrete. Historical photographs also indicate that the bleachers were partially covered by 

the current hardstand at the Site during recent redevelopment works.  

 

BH7 was drilled to delineate the extent of the lateral extent of the underground bleachers. Concrete 

was not encountered in BH7, indicating that the bleachers end between BH7 and BH1 and BH2. Soils 

underlying the bleachers could not be investigated, however it is expected that the material would 

be comparable to other fill material encountered throughout the Site. During future Site works, it is 

recommended that additional investigation of material underlying the bleachers be undertaken if 

the material is not consistent with material described in this DSI or if large amounts of foreign 

material, asbestos containing material, odours or staining is observed.  
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Ten soil samples were analysed for PCOC identified in Section 4.0. There were no concentrations of 

vTRH, TRH, BTEX, Naphthalene, PCB, OC or OP pesticides or asbestos recorded above the LOR. 

Vapour generation potential is therefore considered low at the Site. Moreover, vapour generation 

would be dependent on the presence of a source at or within the vicinity of the Site, which was not 

identified in this investigation. Detections of BaP TEQ, Total PAHs and heavy metals were reported 

above the LOR, however all reported concentrations complied with the adopted Site Assessment 

Criteria.  

 

 Preliminary Waste Classification 

Redevelopment works include the excavation of soils for the construction of a basement. Soils will 

be excavated to approximately 3.0 m bgl and will be require off-site disposal. A preliminary waste 

classification has been carried out using existing analytical data to provide an indication of what the 

material will be classified as when it is disposed off-site. Analytical results were compared against 

the contaminant thresholds presented in Table 1 of the NSW EPA (2014a) Waste Classification 

Guidelines, Part 1: Classifying Waste and Table 4 of the NSW EPA (2014b) Resource Recovery Order 

2014.  

 

Based on analysis of borelogs and field observations, all excavated soils will be fill material, with the 

potential for a minor volume of natural material to be excavated. All fill material on-site was suitable 

for classification as General Solid Waste (GSW), non-putrescible. This material meets GSW CT1 

criteria and could be suitable for disposal at a licenced landfill facility that can lawfully receive 

General Solid Waste. Material could also be suitable for recycling at a recycling facility with an EPA 

licence to accept soils with the measured concentrations of contaminants, however this will depend 

on specific facility licence requirements. 

 

Analytical results also indicated that fill material would be potentially suitable for classification as 

Excavated Natural Material (ENM). In this investigation, samples were not analysed for pH, electrical 

conductivity or foreign material content due to the lack of sample volume obtained in the boreholes. 

Additional analysis of Site soils for these parameters is required to determine if material would be 

suitable for classification as ENM.  

 

Due to the sample volume required to conduct the required analysis for ENM Classification, it is 

recommended any additional samples be collected following the removal of the hardstand when 

test pits can be excavated in accordance with the ENM Exemption 2014.  
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 CONCLUSIONS 

The sampling regime and subsequent assessment and reporting are considered to be adequate for 

assessment purposes to evaluate the suitability of the Site for its intended use in accordance with 

the requirements of State Environmental Planning Policy No.55 (SEPP 55). All reporting has been 

undertaken in accordance with the Contaminated Sites: Guidelines for Consultants Reporting on 

Contaminated Sites (NSW EPA, 2011) and the Guidelines for the NSW Site Auditor Scheme (NSW EPA, 

2nd ed., 2006). 

 

Based on a review of the available historical and current investigation data, DLA consider that there 

is a low likelihood of unacceptable contamination to be present on the Site as a result of past and 

present land use activities. All contaminants in all samples were compliant with the relevant adopted 

Site Assessment Criteria. Groundwater was not assessed in this investigation. Should groundwater 

be encountered in future Site works, DLA recommends that a groundwater assessment be 

conducted.  

 

The DSI concludes that the Site is suitable for the intended land use consistent with NEPM (NEPC, 

2013) Commercial/Industrial. 
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APPENDIX C 
SECTION 149 CERTIFICATE 



 

Printed Date:  13/06/2017 

PLANNING CERTIFICATE 
 

CERTIFICATE UNDER SECTION 149 
Environmental Planning and Assessment Act, 1979 as amended 

 
 

 
 

Leap Searching 
DX 578 
SYDNEY 

 
 
 
 

Certificate No: 2017/3208 
 
Fee: $133.00 
 
Issue Date: 6 June 2017 
 
Receipt No: 4963204 
 
Applicant Ref: SOP:64646 
 
 
 
DESCRIPTION OF LAND 
 
Address: 13 Olympic Boulevard 

SYDNEY OLYMPIC PARK  NSW  2127 
  
Lot Details: Lot 69 DP 1191648  

 
 
 
 
SECTION A 
The following Environmental Planning Instrument to which this certificate relates 
applies to the land: 
 
State Environmental Planning Policy (State Significant Precincts) 2005. 
 
 
 
For the purpose of Section 149(2) it is advised that as the date of this certificate the 
abovementioned land is affected by the matters referred to as follows: 



2 
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The land is zoned: MD SEPP (State Significant Precincts) 2005 
 
State Environmental Planning Policy (State Significant Precincts) 2005 
The land is excluded land under Auburn Local Environmental Plan 2010.  The land 
zoning and land use provisions of State Environmental Planning Policy (State 
Significant Precincts) 2005 apply to the land. 
 
The State Environmental Planning Policy (State Significant Precincts) 2005 may be 
obtained via the internet from www.legislation.nsw.gov.au or by contacting NSW 
Department of Planning. 
 
SECTION B 
State Policies and Regional Environmental Plans 
The land is affected by State Environmental Planning Policies and Regional 
Environmental Plans as detailed in Annexure “B1”. 
 
Draft Local Environmental Plan 
The land is not affected by a Draft Local Environmental Plan which has been placed 
on Public Exhibition and has not yet been published. 
 
Development Control Plan 
There are no development control plans applying to the land. 
 
The Minister for Planning has issued directions that provisions of an EPI do not apply 
to certain Part 4 development where a concept plan has been approved under Part 
3A. 
  
Development Contribution Plan 
The land is not affected by the Auburn Council Development Contributions Plan 
2007. 
 
Heritage Item/Heritage Conservation Area 
The land has not been identified as containing an item of environmental heritage 
significance under the provisions of State Environmental Planning Policy (State 
Significant Precincts) 2005. 
 
The land is located within a Heritage Conservation Area under the provisions of 
State Environmental Planning Policy (State Significant Precincts) 2005. 
 
Road Widening 
The land is excluded land under Auburn Local Environmental Plan 2010.  The 
applicant should refer to State Environmental Planning Policy (State Significant 
Precincts) 2005 on www.legislation.nsw.gov.au. 
 
 
Land Reservation Acquisition 
The land is excluded land under Auburn Local Environmental Plan 2010.  The 
applicant should refer to State Environmental Planning Policy (State Significant 
Precincts) 2005 on www.legislation.nsw.gov.au. 
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Site Compatibility Certificate (Seniors Housing, Infrastructure and Affordable 
Rental Housing)At the date of issue of this certificate Council is not aware of any 

a. Site compatibility certificate (affordable rental housing), 

a. Site compatibility certificate (infrastructure), 

b. Site compatibility certificate (seniors housing) 

in respect to the land issued pursuant to the Environmental Planning & Assessment 
Amendment (Site Compatibility Certificates) Regulation 2009 (NSW). 
 
Contamination 
The land is not affected by any of the matters contained in Clause 59(2) as amended 
in the Contaminated Land Management Act 1997 – as listed 
 

a.  that the land to which the certificate relates is significantly contaminated land  
b.  that the land to which the certificate relates is subject to a management 

order 
c.  that the land to which the certificate relates is the subject of an approved 

voluntary management proposal 
d.  that the land to which the certificate relates is subject to an ongoing 

maintenance order 
e.  that the land to which the certificate relates is the subject of a site audit 

statement 
 
Tree Preservation 
The land is excluded land under Auburn Local Environmental Plan 2010 and the 
applicant should refer to State Environmental Planning Policy (State Significant 
Precincts) 2005 on www.legislation.nsw.gov.au. 
 
 
Council has not been notified of an order under the Trees (Disputes Between 
Neighbours) Act 2006 to carry out work in relation to a tree on the land. 
 
Coastal Protection 
The land is not affected by Section 38 or 39 of the Coastal Protection Act 1979. 
 
Has an order been made under Part 4D of the Coastal Protection Act 1979 in 
relation to temporary coastal protection works (within the meaning of the Act) on the 
land (or on public land adjacent to that land)? 
NO 
 
Has Council been notified under section 55x of the Coastal Protection Act 1979 that 
temporary coastal protection works (within the meaning of the Act) have been placed 
on the land (or on public land adjacent to that land)? 
NO 
 
Has the owner (or any previous owner) of the land been consented in writing to the 
land being subject to annual charges under section 496B of the Local Government 
Act 1993 for coastal protection services that relate to existing coastal protection 
works (within the meaning of section 553B of that Act)? 
NO 
 



4 
 

Printed Date:  13/06/2017 Certificate No. 2017/3208 

Council Policy 
 
The land is excluded land under Auburn Local Environmental Plan 2010 and the 
applicant should refer to State Environmental Planning Policy (State Significant 
Precincts) 2005 on www.legislation.nsw.gov.au. 
 
The land is not affected by a policy that has been adopted by Council that restricts 
the development of the land because of the likelihood of land slip, bushfire, tidal 
inundation, subsidence or any other risk. 
 
Council has adopted a policy covering the entire City of Parramatta to restrict 
development of any land by reason of the likelihood of flooding. 
 
Council has adopted by resolution a policy on contaminated land that applies to all 
land within the City of Parramatta.  The Policy will restrict the development of the 
land if the circumstances set out in the policy prevail. A copy of the policy is available 
on Councils website at www.cityofparramatta.nsw.gov.au or from the Customer 
Service Centre 
 
Council has not been notified of any policies adopted by other public authorities that 
restrict development of the land because of the likelihood of land slip, bushfire, 
flooding, tidal inundation, subsidence or other risk. 
 
Council has been notified that the Department of Planning has adopted the New 
South Wales Coastal Planning Guideline: Adapting to Sea Level Rise (August 2010).  
The guideline can be viewed at www.planning.nsw.gov.au. 
 
The applicant should also refer to projected sea level rise low, medium and high 
scenario maps on 
 http://www.ozcoasts.org.au/climate/Map_images/Sydney/mapLevel2.jsp for further 
information. 
 
Mine Subsidence 
The land is not affected by Section 15 of the Mine Subsidence Compensation Act 
1961 proclaiming land to be a Mine Subsidence District. 
 
Bushfire Land 
The land is not bushfire prone land. 
 
Threatened Species 
The Director General with responsibility for the Threatened Species Conservation 
Act 1995 has not advised Council that the land includes or comprises a critical 
habitat. 
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State Environmental Planning Policy  
(Exempt and Complying Development Codes) 2008 

 
This does not constitute a Complying Development Certificate under section 

85 of the EP&A Act 
 

This information only addresses matters raised in Clauses 1.17A (1) (c) to (e), (2), 
(3) and (4), 1.18 (1)(c3) and 1.19 of State Environmental Planning Policy (Exempt 
and Complying Development Codes) 2008. 
 
It is your responsibility to ensure that you comply with the general 
requirements of the State Environmental Planning Policy (Exempt and 
Complying Codes) 2008. Failure to comply with these provisions may mean 
that a Complying Development Certificate issued under the provisions of State 
Environmental Planning Policy (Exempt and Complying Codes) 2008 is invalid. 
 
3. Complying Development 
 
(1) The extent to which the land is land on which complying development may be 

carried out under each of the codes for complying development because of the 
provisions of clauses 1.17A (1) (c) to (e), (2), (3) and (4), 1.18 (1) (c3) and 1.19 
of State Environmental Planning Policy (Exempt and Complying Development 
Codes) 2008. 
 

(2) The extent to which complying development may not be carried out on that land 
because of the provisions of clauses 1.17A (1) (c) to (e), (2), (3) and (4), 1.18 
(1) (c3) and 1.19 of that Policy and the reasons why it may not be carried out 
under those clauses. 
 

General Housing Code 
 

(1) or 
(2) 

 
Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 

Rural Housing Code 
 

(1) or 
(2) 

Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 

 
Housing Alterations Code and Industrial Alterations Code 
 

(1) or 
(2) 

 
Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 

General Development Code 
 

(1) or 
(2) 

 
Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
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Commercial and Industrial (New Buildings and Additions) Code 
 

(1) or 
(2) 

 
Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 

Subdivisions Code 
 

(1) or (2)  
Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 

Demolition Code 
 

(1) or 
(2) 

 
Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 

Fire Services Code 
 

(1) or 
(2) 

 
 Refer to State Environmental Planning Policy (State Significant 
Precincts) 2005. 
 
 

(3) If the council does not have sufficient information to ascertain the extent to 
which complying development may or may not be carried out on the land, a 
statement that a restriction applies to the land, but it may not apply to all of the 
land, and that council does not have sufficient information to ascertain the 
extent to which complying development may or may not be carried out on the 
land. 
 

 
 
SPECIAL NOTES 
 
The land is excluded land under Auburn Local Environmental Plan 2010 and the 
applicant should refer to State Environmental Planning Policy (State Significant 
Precincts) 2005 on www.legislation.nsw.gov.au. 
 
Applicants for Sections 149 Certificates are advised that Council does not hold 
sufficient information to fully detail the effect of any encumbrances on the title of the 
subject land. The information available to Council is provided on the basis that 
neither Council nor its servants hold out advice or warrant to you in any way its 
accuracy, nor shall Council or its servants, be liable for any negligence in the 
preparation of that information. Further information should be sought from relevant 
Statutory Departments. 
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SECTION C    
The following additional information is issued under Section 149(5) 
Pursuant to S149(5) the Council supplies information as set out below on the basis 
that the Council takes no responsibility for the accuracy of the information.  The 
information if material should be independently checked by the applicant. 
 
The land is located within Sydney Olympic Park and is affected by the Sydney 
Olympic Park Authority Act, 2001. 
 
The land is considered by Council TO BE ABOVE the 1 in 100 year mainstream 
flood level. 
 
This information is based on data available to the Council.  It is provided on the basis 
that neither Council nor its servants hold out advice or warrant to you in any way its 
accuracy, nor shall the Council or its servants, be liable for any negligence in the 
preparation of that information. 
  
Note: Advisory Information regarding Loose-Fill asbestos Insulation  
Research undertaken by the Loose-Fill Asbestos Insulation Taskforce has 
determined that there is a potential for loose-fill asbestos insulation to be found in 
residential dwellings constructed prior to 1980 in 28 local government areas 
including the City of Parramatta. 
 
Some residential homes located in the City of Parramatta may contain loose-fill 
asbestos insulation, for example in the roof space. NSW Fair Trading maintains a 
Register of homes that are affected by loose-fill asbestos insulation.  
 
You should make your own enquiries as to the age of the buildings on the land to 
which this certificate relates and, if it contains a building constructed prior to 1980, 
the council strongly recommends that any potential purchaser obtain advice from a 
licensed asbestos assessor to determine whether loose fill asbestos is present in 
any building on the land and, if so, the health risks (if any) this may pose for the 
building’s occupants.  
 
Please Contact NSW Fair Trading for further information.  
 
This information has been provided pursuant to section 149(5) of the Environmental 
Planning and Assessment Act, 1979 as amended. 
 
 

ANNEXURE "B1" 
 

Issued pursuant to Section 149 of the Environmental Planning and Assessment Act 1979. Note:The 
following information is supplied in respect of Section 149 and embodies the requirements of 
Department of Planning Circular No. A2 dated 17 March 1989 and the Ministerial Notification dated 15 
December 1986. 
 

State Environmental Planning Policy (State Significant Precincts) 2005. 
Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 
State Environmental Planning Policy No. 19 - Bushland in Urban Areas 
State Environmental Planning Policy No. 21 - Caravan Parks 
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State Environmental Planning Policy No. 30 - Intensive Agriculture 
State Environmental Planning Policy No. 33 - Hazardous and Offensive 

Development 
State Environmental Planning Policy No. 50 - Canal Estate Development 
State Environmental Planning Policy No. 55 - Remediation of Land 
State Environmental Planning Policy No. 62 - Sustainable Aquaculture 
State Environmental Planning Policy No. 64 - Advertising and Signage 
State Environmental Planning Policy No. 65 -Design Quality of Residential 

Apartment Development 
State Environmental Planning Policy No. 70 - Affordable Housing (Revised 

Schemes) 
State Environmental Planning Policy (Affordable Rental Housing) 2009 
State Environmental Planning Policy (Building Sustainability Index: BASIX) 2004 
State Environmental Planning Policy (State Significant Precincts) 2005 
State Environmental Planning Policy (Exempt and Complying Development Code) 

2008 
State Environmental Planning Policy (Infrastructure) 2007 
State Environmental Planning Policy (Miscellaneous Consent Provisions) 2007 
State Environmental Planning Policy (Mining, Petroleum Production and Extractive 

Industries) 2007 
State Environmental Planning Policy (Housing for Seniors or People with a 

Disability) 2004 
State Environmental Planning Policy (State and Regional Development) 2011 

 
Draft State Environmental Planning Policy (Competition) 2010 

Draft State Environmental Planning Policy (Educational Establishments and Child 
Care Facilities) 

 
 

 
N.B.    All enquiries as to the application of Draft, State and Regional Environmental Planning Policies 
should be directed to The Department of Planning and Infrastructure – 23-33 Bridge Street  Sydney  
NSW  2000. 

 
 
 
 
Greg Dyer  
Interim General Manager 
 
per    

 dated  6 June 2017 
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BH1

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Brick

CHEM BH1-0.3
0.4 Brown clayey sand to sandy clay with minor gravel

End of Log Refusal at 0.4m possible concrete slab from stairs

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Comments

Co-ordinates:

Material Description

15-06-17 Logged By:
FICO Method:



BH2

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Brick

0.3 Brown clayey sand

CHEM BH2- 0.5

0.9 Brown silty clay with gravel
End of Log refusal at 0.9m - concrete possibly concrete steps

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size Co-ordinates:

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Material Description Comments

15-06-17 Logged By:
FICO Method:



BH3

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Tile and yellow sand

0.5

Dark brown clayey sand with gravel.  Becoming more clayey CHEM BH3- 0.7
with depth

1

1.5 CHEM BH3- 1.5

Black estuarine clay with orange sand

2

CHEM BH3- 2.2

2.5 Orange and brown silty clay

3 weathered shale - natural
End of Log

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size Co-ordinates:

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Material Description Comments

15-06-17 Logged By:
FICO Method:



BH4

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Brick

0.5

Brown silty clay
CHEM BH4- 0.8

1

1.5

Brown silty clay - possibly weathered shale, increasing in
2 gravel and rock with depth

2.5

weathered shale, yelllow/orange - natural CHEM BH8- 3.0  and BH8-3.0a
End of Log

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size Co-ordinates:

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Material Description Comments

15-06-17 Logged By:
FICO Method:



BH5

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Tile and Sand

0.5 Brown clayey sand CHEM BH5- 1.0

1

Brown clayey sand, increasing clay content with depth, minor CHEM BH5- 1.5

gravel

2

Brown silty clay

CHEM BH5- 3.0, 3.0a and 3.0b

3.3

Wet Clayey sand W

End of Log

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size Co-ordinates:

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Material Description Comments

15-06-17 Logged By:
FICO Method:



BH6

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Tile
Hard to drill- possibly concrete or road base

grey sandy fill CHEM BH6-0.3
0.35

Brown/orange clayey sand, minor gravel CHEM BH6-0.5
0.6

Brown silty clay CHEM BH6-1.5

1.8

Brown silty clay - higher sand composition than at 0.6-1.8

CHEM BH6-2.3

grey/orange silty clay
2.5

weathered bedrock

6.1 Water Table W

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size Co-ordinates:

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Material Description Comments

15-06-17 Logged By:
FICO Method:



BH7

Client: DSI
Olympic Boulevard - Sydney Olympic Park

Date: Nathan Eagle
Contractor:

see Sampling Locations
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0.1 Tile

0.3 brown/grey clayey sand

brown silty clay

0.8

brown/grey silty clay

2

* Bored at FDC request to determine if concrete
encountered in BH1 and BH2 was present at this locaiton
at this locaiton

6.1 Water Table W

Notes: Sheet 1 of 1
Method: Consistency Plasticity Moisture Density
SS - Solid Flight Auger VS - Very Soft HP - HighlyPlastic D - Dry VL - Very Loose
HS - Hollow Flight Auger S - Soft MP - Medium Plasticity M - Moist L - Loose
CC - Concrete Core F - Firm LP - Low Plasticity W - Wet MD - Medium Density
PT - Push Tube VS - Very Stiff D - Dense
RC - Rock Coring H - Hard VD - Very Dense

Friable - Fb

Hole Size Co-ordinates:

Borelog

Location

FDC Job Type:
Project No: DLH4135 Address:

Material Description Comments

15-06-17 Logged By:
FICO Method:



Material Colour
Gravel
Sandy Gravel
Clayey gravel
Gravelly Sand
Sand
Clayey Sand
Silty Sand
Sandy Silt
Silt
Clayey Silt
Silty Clay
Sandy Clay
Gravelly clay
Clay
Ash
Sandstone
Shale
Loam
Fill
Concrete
Bitumin / Bituminous Seal



 

 

APPENDIX F 
NATA CERTIFIED ANALYTICAL RESULTS 







CERTIFICATE OF ANALYSIS 169420

Client:

DLA Environmental Services Pty Ltd

Unit 3, 38 Leighton Pl

Hornsby

NSW 2077

Attention: Nathan

Sample log in details:

Your Reference: DL4135, SOP Pub

No. of samples: 17 Soils

Date samples received / completed instructions received 19/06/2017 / 19/06/2017

Analysis Details:

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

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

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

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

Report Details:

Date results requested by: / Issue Date: 26/06/17 / 23/06/17

Date of Preliminary Report: Not Issued

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

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

Results Approved By:

Page 1 of  22Envirolab Reference: 169420

Revision No:                R 00



Client Reference: DL4135, SOP Pub

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 169420-1 169420-2 169420-3 169420-4 169420-5

Your Reference ------------

-

BH1 BH2 BH3 BH3 BH4

Depth ------------ 0.3 0.5 0.7 2.2 0.8

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

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

TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 

vTPH C6 - C10 less BTEX 

(F1)

mg/kg <25 <25 <25 <25 <25 

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

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

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

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

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

Total +ve Xylenes mg/kg <1 <1 <1 <1 <1 

naphthalene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 97 100 105 103 96 

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 169420-6 169420-7 169420-8 169420-9 169420-10

Your Reference ------------

-

BH4 BH4 BH5 BH5 BH6

Depth ------------ 3.0 3.0a 3.0 3.0a 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

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

TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 

vTPH C6 - C10 less BTEX 

(F1)

mg/kg <25 <25 <25 <25 <25 

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

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

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

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

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

Total +ve Xylenes mg/kg <1 <1 <1 <1 <1 

naphthalene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 104 98 98 101 97 
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Client Reference: DL4135, SOP Pub

svTRH (C10-C40) in Soil 

Our Reference: UNITS 169420-1 169420-2 169420-3 169420-4 169420-5

Your Reference ------------

-

BH1 BH2 BH3 BH3 BH4

Depth ------------ 0.3 0.5 0.7 2.2 0.8

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 21/06/2017 21/06/2017 21/06/2017 21/06/2017 21/06/2017 

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

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

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

TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 

TRH >C10 - C16 less 

Naphthalene (F2)

mg/kg <50 <50 <50 <50 <50 

TRH >C16-C34 mg/kg <100 <100 <100 <100 <100 

TRH >C34-C40 mg/kg <100 <100 <100 <100 <100 

Total +ve TRH (>C10-C40) mg/kg <50 <50 <50 <50 <50 

Surrogate o-Terphenyl % 108 105 106 107 106 

svTRH (C10-C40) in Soil 

Our Reference: UNITS 169420-6 169420-7 169420-8 169420-9 169420-10

Your Reference ------------

-

BH4 BH4 BH5 BH5 BH6

Depth ------------ 3.0 3.0a 3.0 3.0a 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 21/06/2017 21/06/2017 21/06/2017 21/06/2017 21/06/2017 

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

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

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

TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 

TRH >C10 - C16 less 

Naphthalene (F2)

mg/kg <50 <50 <50 <50 <50 

TRH >C16-C34 mg/kg <100 <100 <100 <100 <100 

TRH >C34-C40 mg/kg <100 <100 <100 <100 <100 

Total +ve TRH (>C10-C40) mg/kg <50 <50 <50 <50 <50 

Surrogate o-Terphenyl % 107 103 107 103 104 
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Client Reference: DL4135, SOP Pub

PAHs in Soil 

Our Reference: UNITS 169420-1 169420-2 169420-3 169420-4 169420-5

Your Reference ------------

-

BH1 BH2 BH3 BH3 BH4

Depth ------------ 0.3 0.5 0.7 2.2 0.8

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 22/06/2017 22/06/2017 22/06/2017 22/06/2017 22/06/2017 

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

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

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

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

Phenanthrene mg/kg 0.2 0.2 0.1 <0.1 0.2 

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

Fluoranthene mg/kg 0.5 0.6 0.2 <0.1 0.7 

Pyrene mg/kg 0.5 0.5 0.2 <0.1 0.6 

Benzo(a)anthracene mg/kg 0.2 0.2 0.1 <0.1 0.3 

Chrysene mg/kg 0.2 0.2 0.1 <0.1 0.3 

Benzo(b,j+k)fluoranthene mg/kg 0.4 0.4 0.2 <0.2 0.5 

Benzo(a)pyrene mg/kg 0.2 0.2 0.1 <0.05 0.3 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 0.1 <0.1 <0.1 0.2 

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

Benzo(g,h,i)perylene mg/kg 0.1 0.1 <0.1 <0.1 0.2 

Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Total +ve PAH's mg/kg 2.7 2.7 1.1 <0.05 3.4 

Surrogate p-Terphenyl-d14 % 96 97 96 100 98 
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Client Reference: DL4135, SOP Pub

PAHs in Soil 

Our Reference: UNITS 169420-6 169420-7 169420-8 169420-9 169420-10

Your Reference ------------

-

BH4 BH4 BH5 BH5 BH6

Depth ------------ 3.0 3.0a 3.0 3.0a 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 22/06/2017 22/06/2017 22/06/2017 22/06/2017 22/06/2017 

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

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

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

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

Phenanthrene mg/kg <0.1 <0.1 <0.1 0.1 0.2 

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

Fluoranthene mg/kg 0.1 <0.1 0.1 0.3 0.8 

Pyrene mg/kg 0.1 <0.1 0.1 0.3 0.7 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 0.1 0.3 

Chrysene mg/kg <0.1 <0.1 <0.1 0.2 0.3 

Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 <0.2 0.3 0.7 

Benzo(a)pyrene mg/kg 0.05 <0.05 0.09 0.2 0.4 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 0.1 0.3 

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

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 0.1 0.2 

Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 0.5 

Total +ve PAH's mg/kg 0.3 <0.05 0.4 1.6 4.0 

Surrogate p-Terphenyl-d14 % 100 98 97 99 98 
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Client Reference: DL4135, SOP Pub

Organochlorine Pesticides in soil

Our Reference: UNITS 169420-1 169420-3 169420-5 169420-10

Your Reference ------------

-

BH1 BH3 BH4 BH6

Depth ------------ 0.3 0.7 0.8 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

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 

Total +ve DDT+DDD+DDE mg/kg <0.1 <0.1 <0.1 <0.1 

Surrogate TCMX % 98 102 102 102 
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Client Reference: DL4135, SOP Pub

Organophosphorus Pesticides 

Our Reference: UNITS 169420-1 169420-3 169420-5 169420-10

Your Reference ------------

-

BH1 BH3 BH4 BH6

Depth ------------ 0.3 0.7 0.8 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 

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

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

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

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

Dichlorvos mg/kg <0.1 <0.1 <0.1 <0.1 

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

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

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

Malathion mg/kg <0.1 <0.1 <0.1 <0.1 

Parathion mg/kg <0.1 <0.1 <0.1 <0.1 

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

Surrogate TCMX % 98 102 102 102 
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Client Reference: DL4135, SOP Pub

PCBs in Soil

Our Reference: UNITS 169420-1 169420-3 169420-5 169420-10

Your Reference ------------

-

BH1 BH3 BH4 BH6

Depth ------------ 0.3 0.7 0.8 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date extracted - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 

Total +ve PCBs (1016-1260) mg/kg <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 98 102 102 102 
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Client Reference: DL4135, SOP Pub

Acid Extractable metals in soil

Our Reference: UNITS 169420-1 169420-2 169420-3 169420-4 169420-5

Your Reference ------------

-

BH1 BH2 BH3 BH3 BH4

Depth ------------ 0.3 0.5 0.7 2.2 0.8

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date prepared - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Arsenic mg/kg 7 5 5 13 4 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 15 12 13 29 13 

Copper mg/kg 18 27 24 26 28 

Lead mg/kg 27 25 26 27 26 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 7 8 10 4 15 

Zinc mg/kg 32 30 39 12 54 

Acid Extractable metals in soil

Our Reference: UNITS 169420-6 169420-7 169420-8 169420-9 169420-10

Your Reference ------------

-

BH4 BH4 BH5 BH5 BH6

Depth ------------ 3.0 3.0a 3.0 3.0a 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date prepared - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Arsenic mg/kg 4 5 8 6 9 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 11 13 19 16 17 

Copper mg/kg 35 34 21 22 31 

Lead mg/kg 17 17 24 25 25 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 10 14 8 7 10 

Zinc mg/kg 32 33 32 22 32 
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Client Reference: DL4135, SOP Pub

Acid Extractable metals in soil

Our Reference: UNITS 169420-18

Your Reference ------------

-

BH1 - 

[TRIPLICATE]

Depth ------------ 0.3

Date Sampled

Type of sample

15/06/2017

Soil

Date prepared - 20/06/2017 

Date analysed - 20/06/2017 

Arsenic mg/kg 6 

Cadmium mg/kg <0.4 

Chromium mg/kg 13 

Copper mg/kg 20 

Lead mg/kg 30 

Mercury mg/kg <0.1 

Nickel mg/kg 7 

Zinc mg/kg 35 
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Client Reference: DL4135, SOP Pub

Moisture 

Our Reference: UNITS 169420-1 169420-2 169420-3 169420-4 169420-5

Your Reference ------------

-

BH1 BH2 BH3 BH3 BH4

Depth ------------ 0.3 0.5 0.7 2.2 0.8

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date prepared - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 21/06/2017 21/06/2017 21/06/2017 21/06/2017 21/06/2017 

Moisture % 17 14 13 22 12 

Moisture 

Our Reference: UNITS 169420-6 169420-7 169420-8 169420-9 169420-10

Your Reference ------------

-

BH4 BH4 BH5 BH5 BH6

Depth ------------ 3.0 3.0a 3.0 3.0a 0.5

Date Sampled

Type of sample

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

15/06/2017

Soil

Date prepared - 20/06/2017 20/06/2017 20/06/2017 20/06/2017 20/06/2017 

Date analysed - 21/06/2017 21/06/2017 21/06/2017 21/06/2017 21/06/2017 

Moisture % 9.6 9.6 22 19 15 
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Client Reference: DL4135, SOP Pub

Method ID Methodology Summary

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

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

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-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

 

  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 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-012 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. ‘TEQ 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. ‘TEQ 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. ‘TEQ 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-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 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-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

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

GC-ECD.

 

  Org-006 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.
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Client Reference: DL4135, SOP Pub

Method ID Methodology Summary

 

  Metals-020 Determination of various metals by ICP-AES. 

 

  Metals-021 Determination of Mercury by Cold Vapour AAS. 

 

  Inorg-008 Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
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Client Reference: DL4135, SOP Pub

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

vTRH(C6-C10)/BTEXN in 

Soil 

Base ll Duplicate ll %RPD

Date extracted - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-6 20/06/2017

Date analysed - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-6 20/06/2017

TRH C6 - C9 mg/kg 25 Org-016 <25 169420-1 <25 || <25 LCS-6 108%

TRH C6 - C10 mg/kg 25 Org-016 <25 169420-1 <25 || <25 LCS-6 108%

Benzene mg/kg 0.2 Org-016 <0.2 169420-1 <0.2 || <0.2 LCS-6 111%

Toluene mg/kg 0.5 Org-016 <0.5 169420-1 <0.5 || <0.5 LCS-6 110%

Ethylbenzene mg/kg 1 Org-016 <1 169420-1 <1 || <1 LCS-6 105%

m+p-xylene mg/kg 2 Org-016 <2 169420-1 <2 || <2 LCS-6 108%

o-Xylene mg/kg 1 Org-016 <1 169420-1 <1 || <1 LCS-6 102%

naphthalene mg/kg 1 Org-014 <1 169420-1 <1 || <1 [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% Org-016 100 169420-1 97 || 97 || RPD: 0 LCS-6 114%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD

Date extracted - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-6 20/06/2017

Date analysed - 21/06/2

017

169420-1 21/06/2017 || 21/06/2017 LCS-6 21/06/2017

TRH C10 - C14 mg/kg 50 Org-003 <50 169420-1 <50 || <50 LCS-6 111%

TRH C15 - C28 mg/kg 100 Org-003 <100 169420-1 <100 || <100 LCS-6 106%

TRH C29 - C36 mg/kg 100 Org-003 <100 169420-1 <100 || <100 LCS-6 106%

TRH >C10-C16 mg/kg 50 Org-003 <50 169420-1 <50 || <50 LCS-6 111%

TRH >C16-C34 mg/kg 100 Org-003 <100 169420-1 <100 || <100 LCS-6 106%

TRH >C34-C40 mg/kg 100 Org-003 <100 169420-1 <100 || <100 LCS-6 106%

Surrogate o-Terphenyl % Org-003 111 169420-1 108 || 106 || RPD: 2 LCS-6 93%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-6 20/06/2017

Date analysed - 22/06/2

017

169420-1 22/06/2017 || 22/06/2017 LCS-6 22/06/2017

Naphthalene mg/kg 0.1 Org-012 <0.1 169420-1 <0.1 || <0.1 LCS-6 101%

Acenaphthylene mg/kg 0.1 Org-012 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 <0.1 169420-1 <0.1 || <0.1 LCS-6 94%

Phenanthrene mg/kg 0.1 Org-012 <0.1 169420-1 0.2 || 0.2 || RPD: 0 LCS-6 104%

Anthracene mg/kg 0.1 Org-012 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 <0.1 169420-1 0.5 || 0.5 || RPD: 0 LCS-6 101%

Pyrene mg/kg 0.1 Org-012 <0.1 169420-1 0.5 || 0.5 || RPD: 0 LCS-6 100%

Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 169420-1 0.2 || 0.2 || RPD: 0 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 <0.1 169420-1 0.2 || 0.2 || RPD: 0 LCS-6 117%

Benzo(b,j

+k)fluoranthene 

mg/kg 0.2 Org-012 <0.2 169420-1 0.4 || 0.4 || RPD: 0 [NR] [NR]
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Client Reference: DL4135, SOP Pub

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 169420-1 0.2 || 0.2 || RPD: 0 LCS-6 103%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 169420-1 0.1 || 0.1 || RPD: 0 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 169420-1 0.1 || 0.1 || RPD: 0 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 99 169420-1 96 || 98 || RPD: 2 LCS-6 116%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Organochlorine 

Pesticides in soil

Base ll Duplicate ll %RPD

Date extracted - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-3 20/06/2017

Date analysed - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-3 20/06/2017

HCB mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 73%

gamma-BHC mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 94%

Heptachlor mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 90%

delta-BHC mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 91%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 93%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 95%

Dieldrin mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 102%

Endrin mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 89%

pp-DDD mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 97%

Endosulfan II mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 LCS-3 74%

Methoxychlor mg/kg 0.1 Org-005 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCMX % Org-005 101 169420-1 98 || 102 || RPD: 4 LCS-3 111%
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Client Reference: DL4135, SOP Pub

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Organophosphorus 

Pesticides 

Base ll Duplicate ll %RPD

Date extracted - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-3 20/06/2017

Date analysed - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-3 20/06/2017

Azinphos-methyl 

(Guthion) 

mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 85%

Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Diazinon mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Dichlorvos mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 85%

Dimethoate mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 90%

Fenitrothion mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 97%

Malathion mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 80%

Parathion mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 97%

Ronnel mg/kg 0.1 Org-008 <0.1 169420-1 <0.1 || <0.1 LCS-3 92%

Surrogate TCMX % Org-008 101 169420-1 98 || 102 || RPD: 4 LCS-3 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-3 20/06/2017

Date analysed - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-3 20/06/2017

Aroclor 1016 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1221 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1232 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1242 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1248 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1254 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 LCS-3 107%

Aroclor 1260 mg/kg 0.1 Org-006 <0.1 169420-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 101 169420-1 98 || 102 || RPD: 4 LCS-3 103%
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Client Reference: DL4135, SOP Pub

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Date prepared - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-6 20/06/2017

Date analysed - 20/06/2

017

169420-1 20/06/2017 || 20/06/2017 LCS-6 20/06/2017

Arsenic mg/kg 4 Metals-020 <4 169420-1 7 || 8 || RPD: 13 LCS-6 114%

Cadmium mg/kg 0.4 Metals-020 <0.4 169420-1 <0.4 || <0.4 LCS-6 102%

Chromium mg/kg 1 Metals-020 <1 169420-1 15 || 13 || RPD: 14 LCS-6 110%

Copper mg/kg 1 Metals-020 <1 169420-1 18 || 18 || RPD: 0 LCS-6 108%

Lead mg/kg 1 Metals-020 <1 169420-1 27 || 23 || RPD: 16 LCS-6 105%

Mercury mg/kg 0.1 Metals-021 <0.1 169420-1 <0.1 || <0.1 LCS-6 108%

Nickel mg/kg 1 Metals-020 <1 169420-1 7 || 4 || RPD: 55 LCS-6 106%

Zinc mg/kg 1 Metals-020 <1 169420-1 32 || 24 || RPD: 29 LCS-6 108%

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

vTRH(C6-C10)/BTEXN in 

Soil 

Base + Duplicate + %RPD

Date extracted - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Date analysed - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

TRH C6 - C9 mg/kg 169420-10 <25 || <25 169420-3 92%

TRH C6 - C10 mg/kg 169420-10 <25 || <25 169420-3 92%

Benzene mg/kg 169420-10 <0.2 || <0.2 169420-3 93%

Toluene mg/kg 169420-10 <0.5 || <0.5 169420-3 94%

Ethylbenzene mg/kg 169420-10 <1 || <1 169420-3 85%

m+p-xylene mg/kg 169420-10 <2 || <2 169420-3 95%

o-Xylene mg/kg 169420-10 <1 || <1 169420-3 85%

naphthalene mg/kg 169420-10 <1 || <1 [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% 169420-10 97 || 99 || RPD: 2 169420-3 100%

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

svTRH (C10-C40) in Soil Base + Duplicate + %RPD

Date extracted - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Date analysed - 169420-10 21/06/2017 || 21/06/2017 169420-3 21/06/2017

TRH C10 - C14 mg/kg 169420-10 <50 || <50 169420-3 97%

TRH C15 - C28 mg/kg 169420-10 <100 || <100 169420-3 99%

TRH C29 - C36 mg/kg 169420-10 <100 || <100 169420-3 79%

TRH >C10-C16 mg/kg 169420-10 <50 || <50 169420-3 97%

TRH >C16-C34 mg/kg 169420-10 <100 || <100 169420-3 99%

TRH >C34-C40 mg/kg 169420-10 <100 || <100 169420-3 79%

Surrogate o-Terphenyl % 169420-10 104 || 104 || RPD: 0 169420-3 106%
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Client Reference: DL4135, SOP Pub

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

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Date analysed - 169420-10 22/06/2017 || 22/06/2017 169420-3 22/06/2017

Naphthalene mg/kg 169420-10 <0.1 || <0.1 169420-3 99%

Acenaphthylene mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 169420-10 <0.1 || <0.1 169420-3 90%

Phenanthrene mg/kg 169420-10 0.2 || 0.5 || RPD: 86 169420-3 91%

Anthracene mg/kg 169420-10 <0.1 || 0.1 [NR] [NR]

Fluoranthene mg/kg 169420-10 0.8 || 1.1 || RPD: 32 169420-3 92%

Pyrene mg/kg 169420-10 0.7 || 1.1 || RPD: 44 169420-3 97%

Benzo(a)anthracene mg/kg 169420-10 0.3 || 0.5 || RPD: 50 [NR] [NR]

Chrysene mg/kg 169420-10 0.3 || 0.5 || RPD: 50 169420-3 110%

Benzo(b,j+k)fluoranthene mg/kg 169420-10 0.7 || 0.8 || RPD: 13 [NR] [NR]

Benzo(a)pyrene mg/kg 169420-10 0.4 || 0.55 || RPD: 32 169420-3 110%

Indeno(1,2,3-c,d)pyrene mg/kg 169420-10 0.3 || 0.3 || RPD: 0 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 169420-10 0.2 || 0.3 || RPD: 40 [NR] [NR]

Surrogate p-Terphenyl-d14 % 169420-10 98 || 97 || RPD: 1 169420-3 112%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - 169420-10 20/06/2017 || 20/06/2017

Date analysed - 169420-10 20/06/2017 || 20/06/2017

HCB mg/kg 169420-10 <0.1 || <0.1

alpha-BHC mg/kg 169420-10 <0.1 || <0.1

gamma-BHC mg/kg 169420-10 <0.1 || <0.1

beta-BHC mg/kg 169420-10 <0.1 || <0.1

Heptachlor mg/kg 169420-10 <0.1 || <0.1

delta-BHC mg/kg 169420-10 <0.1 || <0.1

Aldrin mg/kg 169420-10 <0.1 || <0.1

Heptachlor Epoxide mg/kg 169420-10 <0.1 || <0.1

gamma-Chlordane mg/kg 169420-10 <0.1 || <0.1

alpha-chlordane mg/kg 169420-10 <0.1 || <0.1

Endosulfan I mg/kg 169420-10 <0.1 || <0.1

pp-DDE mg/kg 169420-10 <0.1 || <0.1

Dieldrin mg/kg 169420-10 <0.1 || <0.1

Endrin mg/kg 169420-10 <0.1 || <0.1

pp-DDD mg/kg 169420-10 <0.1 || <0.1

Endosulfan II mg/kg 169420-10 <0.1 || <0.1

pp-DDT mg/kg 169420-10 <0.1 || <0.1

Endrin Aldehyde mg/kg 169420-10 <0.1 || <0.1

Endosulfan Sulphate mg/kg 169420-10 <0.1 || <0.1
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Client Reference: DL4135, SOP Pub

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Methoxychlor mg/kg 169420-10 <0.1 || <0.1

Surrogate TCMX % 169420-10 102 || 114 || RPD: 11 

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

Organophosphorus 

Pesticides 

Base + Duplicate + %RPD

Date extracted - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Date analysed - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Azinphos-methyl (Guthion) mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Bromophos-ethyl mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 169420-10 <0.1 || <0.1 169420-3 76%

Chlorpyriphos-methyl mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Diazinon mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Dichlorvos mg/kg 169420-10 <0.1 || <0.1 169420-3 84%

Dimethoate mg/kg 169420-10 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 169420-10 <0.1 || <0.1 169420-3 91%

Fenitrothion mg/kg 169420-10 <0.1 || <0.1 169420-3 80%

Malathion mg/kg 169420-10 <0.1 || <0.1 169420-3 97%

Parathion mg/kg 169420-10 <0.1 || <0.1 169420-3 91%

Ronnel mg/kg 169420-10 <0.1 || <0.1 169420-3 85%

Surrogate TCMX % 169420-10 102 || 114 || RPD: 11 169420-3 100%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

PCBs in Soil Base + Duplicate + %RPD

Date extracted - 169420-10 20/06/2017 || 20/06/2017

Date analysed - 169420-10 20/06/2017 || 20/06/2017

Aroclor 1016 mg/kg 169420-10 <0.1 || <0.1

Aroclor 1221 mg/kg 169420-10 <0.1 || <0.1

Aroclor 1232 mg/kg 169420-10 <0.1 || <0.1

Aroclor 1242 mg/kg 169420-10 <0.1 || <0.1

Aroclor 1248 mg/kg 169420-10 <0.1 || <0.1

Aroclor 1254 mg/kg 169420-10 <0.1 || <0.1

Aroclor 1260 mg/kg 169420-10 <0.1 || <0.1

Surrogate TCLMX % 169420-10 102 || 114 || RPD: 11 
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Client Reference: DL4135, SOP Pub

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

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date prepared - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Date analysed - 169420-10 20/06/2017 || 20/06/2017 169420-3 20/06/2017

Arsenic mg/kg 169420-10 9 || 6 || RPD: 40 169420-3 99%

Cadmium mg/kg 169420-10 <0.4 || <0.4 169420-3 91%

Chromium mg/kg 169420-10 17 || 16 || RPD: 6 169420-3 102%

Copper mg/kg 169420-10 31 || 25 || RPD: 21 169420-3 107%

Lead mg/kg 169420-10 25 || 26 || RPD: 4 169420-3 99%

Mercury mg/kg 169420-10 <0.1 || <0.1 169420-3 104%

Nickel mg/kg 169420-10 10 || 13 || RPD: 26 169420-3 98%

Zinc mg/kg 169420-10 32 || 43 || RPD: 29 169420-3 98%
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Client Reference: DL4135, SOP Pub

Report Comments:

Acid Extractable Metals in Soil: The laboratory RPD acceptance criteria

has been exceeded for 169420-1 for Ni. Therefore a triplicate result has 

been issued as laboratory sample number 169420-18. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: DL4135, SOP Pub

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

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.

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.

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.

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.

Measurement Uncertainty estimates are available for most tests upon request.
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SE166896 R1ANALYTICAL RESULTS

VOC’s in Soil [AN433]     Tested: 19/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

Benzene mg/kg 0.1 <0.1

Toluene mg/kg 0.1 <0.1

Ethylbenzene mg/kg 0.1 <0.1

m/p-xylene mg/kg 0.2 <0.2

o-xylene mg/kg 0.1 <0.1

Total Xylenes* mg/kg 0.3 <0.3

Total BTEX mg/kg 0.6 <0.6

Naphthalene mg/kg 0.1 <0.1

UOMPARAMETER LOR
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SE166896 R1ANALYTICAL RESULTS

Volatile Petroleum Hydrocarbons in Soil [AN433]     Tested: 19/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

TRH C6-C9 mg/kg 20 <20

Benzene (F0) mg/kg 0.1 <0.1

TRH C6-C10 mg/kg 25 <25

TRH C6-C10 minus BTEX (F1) mg/kg 25 <25

UOMPARAMETER LOR
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SE166896 R1ANALYTICAL RESULTS

TRH (Total Recoverable Hydrocarbons) in Soil [AN403]     Tested: 20/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

TRH C10-C14 mg/kg 20 <20

TRH C15-C28 mg/kg 45 <45

TRH C29-C36 mg/kg 45 <45

TRH C37-C40 mg/kg 100 <100

TRH >C10-C16 (F2) mg/kg 25 <25

TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25

TRH >C16-C34 (F3) mg/kg 90 <90

TRH >C34-C40 (F4) mg/kg 120 <120

TRH C10-C36 Total mg/kg 110 <110

TRH C10-C40 Total mg/kg 210 <210

UOMPARAMETER LOR
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SE166896 R1ANALYTICAL RESULTS

PAH (Polynuclear Aromatic Hydrocarbons) in Soil [AN420]     Tested: 20/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

Naphthalene mg/kg 0.1 <0.1

2-methylnaphthalene mg/kg 0.1 <0.1

1-methylnaphthalene mg/kg 0.1 <0.1

Acenaphthylene mg/kg 0.1 <0.1

Acenaphthene mg/kg 0.1 <0.1

Fluorene mg/kg 0.1 <0.1

Phenanthrene mg/kg 0.1 <0.1

Anthracene mg/kg 0.1 <0.1

Fluoranthene mg/kg 0.1 0.1

Pyrene mg/kg 0.1 0.1

Benzo(a)anthracene mg/kg 0.1 <0.1

Chrysene mg/kg 0.1 <0.1

Benzo(b&j)fluoranthene mg/kg 0.1 <0.1

Benzo(k)fluoranthene mg/kg 0.1 <0.1

Benzo(a)pyrene mg/kg 0.1 <0.1

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

Dibenzo(ah)anthracene mg/kg 0.1 <0.1

Benzo(ghi)perylene mg/kg 0.1 <0.1

Carcinogenic PAHs, BaP TEQ <LOR=0 TEQ 0.2 <0.2

Carcinogenic PAHs, BaP TEQ <LOR=LOR TEQ (mg/kg) 0.3 <0.3

Carcinogenic PAHs, BaP TEQ <LOR=LOR/2 TEQ (mg/kg) 0.2 <0.2

Total PAH (18) mg/kg 0.8 <0.8

Total PAH (NEPM/WHO 16) mg/kg 0.8 <0.8

UOMPARAMETER LOR
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SE166896 R1ANALYTICAL RESULTS

Total Recoverable Metals in Soil/Waste Solids/Materials by ICPOES [AN040/AN320]     Tested: 20/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

Arsenic, As mg/kg 3 10

Cadmium, Cd mg/kg 0.3 0.4

Chromium, Cr mg/kg 0.3 15

Copper, Cu mg/kg 0.5 20

Lead, Pb mg/kg 1 26

Nickel, Ni mg/kg 0.5 4.2

Zinc, Zn mg/kg 0.5 25

UOMPARAMETER LOR
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SE166896 R1ANALYTICAL RESULTS

Mercury in Soil [AN312]     Tested: 20/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

Mercury mg/kg 0.05 <0.05

UOMPARAMETER LOR
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SE166896 R1ANALYTICAL RESULTS

Moisture Content [AN002]     Tested: 20/6/2017

BH5-3.0b

SOIL

-

15/6/2017

SE166896.001

% Moisture %w/w 0.5 21

UOMPARAMETER LOR
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SE166896 R1METHOD SUMMARY

METHOD METHODOLOGY SUMMARY

The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating 

basin. After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of 

moisture will take some time in a drying oven for complete removal of water.

AN002

A portion of sample is digested with nitric acid to decompose organic matter and hydrochloric acid to complete the 

digestion of metals. The digest is then analysed by ICP OES with metals results reported on the dried sample 

basis. Based on USEPA method 200.8 and 6010C.

AN040/AN320

A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the 

digestion of metals and then filtered for analysis by ASS or ICP as per USEPA Method 200.8.

AN040

Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen peroxide and hydrochloric acid , 

mercury ions are   reduced by stannous chloride reagent in acidic solution to elemental mercury.  This mercury   

vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser .  

Quantification is made by comparing absorbances to those of the calibration   standards.  Reference APHA 

3112/3500

AN312

Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography after a solvent 

extraction. Detection is by flame ionisation detector (FID) that produces an electronic signal in proportion to the 

combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four 

alkane groupings based on the carbon chain length of the compounds: C6-C9, C10-C14, C15-C28 and C29-C36 

and in recognition of the NEPM 1999 (2013), >C10-C16 (F2), >C16-C34 (F3) and >C34-C40 (F4). F2 is reported 

directly and also corrected by subtracting Naphthalene ( from VOC method AN433) where available.

AN403

Additionally, the volatile C6-C9 fraction may be determined by a purge and trap technique and GC /MS because of 

the potential for volatiles loss. Total Petroleum Hydrocarbons (TPH) follows the same method of analysis after 

silica gel cleanup of the solvent extract. Aliphatic/Aromatic Speciation follows the same method of analysis after 

fractionation of the solvent extract over silica with differential polarity of the eluent solvents .

AN403

The GC/FID method is not well suited to the analysis of refined high boiling point materials (ie lubricating oils or 

greases) but is particularly suited for measuring diesel, kerosene and petrol if care to control volatility is taken. This 

method will detect naturally occurring hydrocarbons, lipids, animal fats, phenols and PAHs if they are present at 

sufficient levels, dependent on the use of specific cleanup /fractionation techniques. Reference USEPA 3510B, 

8015B.

AN403

(SVOCs) including OC, OP, PCB, Herbicides, PAH, Phthalates and Speciated Phenols (etc) in soils, sediments 

and waters are determined by GCMS/ECD technique following appropriate solvent extraction process (Based on 

USEPA 3500C and 8270D).

AN420

Carcinogenic PAHs may be expressed as Benzo(a)pyrene equivalents by applying the BaP toxicity equivalence 

factor (NEPM 1999, June 2013, B7). These can be reported as the individual PAHs and as a sum of carcinogenic 

PAHs. The sum is reported three ways, the first assuming all <LOR results are zero, the second assuming all < 

LOR results are half the LOR and the third assuming all <LOR results are the LOR.

AN420

VOCs and C6-C9 Hydrocarbons by GC-MS P&T: VOC`s are volatile organic compounds. The sample is presented 

to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a Mass 

Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are processed 

directly. References: USEPA 5030B, 8020A, 8260.

AN433
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SE166896 R1FOOTNOTES

FOOTNOTES

*

**

NATA accreditation does not cover 

the performance of this service.

Indicative data, theoretical holding 

time exceeded.

-

NVL

IS

LNR

Not analysed.

Not validated.

Insufficient sample for analysis.

Sample listed, but not received.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

Where "Total" analyte groups are reported (for example, Total PAHs, Total OC Pesticides) the total will be calculated as the sum of the individual 

analytes, with those analytes that are reported as <LOR being assumed to be zero. The summed (Total) limit of reporting is calculated by summing 

the individual analyte LORs and dividing by two. For example, where 16 individual analytes are being summed and each has an LOR of 0.1 mg/kg, 

the "Totals" LOR will be 1.6 / 2 (0.8 mg/kg). Where only 2 analytes are being summed, the " Total" LOR will be the sum of those two LORs.

Some totals may not appear to add up because the total is rounded after adding up the raw values.

If reported, measurement uncertainty follow the ± sign after the analytical result and is expressed as the expanded uncertainty calculated using a 

coverage factor of 2, providing a level of confidence of approximately 95%, unless stated otherwise in the comments section of this report.

Results reported for samples tested under test methods with codes starting with ARS -SOP, radionuclide or gross radioactivity concentrations are 

expressed in becquerel (Bq) per unit of mass or volume or per wipe as stated on the report. Becquerel is the SI unit for activity and equals one 

nuclear transformation per second.

Note that in terms of units of radioactivity:

a. 1 Bq is equivalent to 27 pCi

b. 37 MBq is equivalent to 1 mCi

For results reported for samples tested under test methods with codes starting with ARS -SOP, less than (<) values indicate the detection limit for 

each radionuclide or parameter for the measurement system used. The respective detection limits have been calculated in accordance with ISO 

11929.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here : 

http://www.sgs.com.au/~/media/Local/Australia/Documents/Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.com/en/Terms-and-Conditions.aspx. 

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company 's findings at the time of its intervention only and 

within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or 

falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law .

This report must not be reproduced, except in full.

UOM

LOR

↑↓

Unit of Measure.

Limit of Reporting.

Raised/lowered Limit of 

Reporting.
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OCCUPATIONAL HEALTH & SAFETY STUDIES  •  INDOOR AIR QUALITY SURVEYS  •  HAZARDOUS MATERIAL SURVEYS  •  RADIATION SURVEYS  •  ASBESTOS SURVEYS 

ASBESTOS DETECTION & IDENTIFICATION  •  REPAIR & CALIBRATION OF SCIENTIFIC EQUIPMENT  •  AIRBORNE FIBRE & SILICA MONITORING 

 

 

Our ref: ASET57393 / 60573 / 1 - 10 

Your ref: DL4135- S.O.P Pub 

NATA Accreditation No: 14484 

 
21 June 2017 

 

DLA Environmental Services Pty Ltd 

3/38 Leighton Place  

Hornsby NSW 2077  

 

Attn: Mr Nathan Nagle 

 

Dear Nathan 

 

Asbestos Identification 

This  report  presents  the  results of  ten  samples,  forwarded  by  DLA Environmental Services Pty Ltd on   

19  June  2017,  for analysis for asbestos. 

 

1.Introduction:Ten  samples  forwarded   were  examined  and  analysed  for  the  presence of  asbestos. 

 

2. Methods:   The  samples were examined under a Stereo Microscope and selected fibres were analysed 

by Polarized Light Microscopy in conjunction with Dispersion Staining method 

(Australian Standard AS 4964 - 2004 and Safer Environment Method 1 as the 

supplementary work instruction) (Qualitative Analysis only). 

    

3. Results: Sample No.   1.  ASET57393 /   60573 /   1.   BH1 - 0.3. 

Approx dimensions 7.0 cm x 7.0 cm x 5.5 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter, fragments of 

bitumen and plaster. 

No asbestos detected. 

  

Sample No.   2.  ASET57393 /   60573 /   2.   BH2 - 0.5. 

Approx dimensions 8.0 cm x 7.0 cm x 5.0 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter, fragments of 

bitumen and plaster. 

No asbestos detected. 

 

Sample No.   3.  ASET57393 /   60573 /   3.   BH3 - 0.7. 

Approx dimensions 10.0 cm x 10.0 cm x 5.0 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of 

plaster. 

No asbestos detected. 

 

Sample No.   4.  ASET57393 /   60573 /   4.   BH3 - 2.2. 

Approx dimensions 8.0 cm x 8.0 cm x 6.2 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of 

plaster. 

No asbestos detected. 

 

Sample No.   5.  ASET57393 /   60573 /   5.   BH4 - 0.8. 

Approx dimensions 9.0 cm x 8.0 cm x 5.3 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter, fragments of plaster, 

paint flakes, glass and bitumen. 

No asbestos detected. 

AUSTRALIAN SAFER ENVIRONMENT & TECHNOLOGY PTY LTD 
ABN 36 088 095 112 

Accredited for compliance with ISO/IEC 17025. 

 

http://www.ausset.com.au/
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Sample No.   6.  ASET57393 /   60573 /   6.   BH4 - 3.0. 

Approx dimensions 7.0 cm x 6.0 cm x 5.7 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of 

plaster. 

No asbestos detected. 

 

Sample No.   7.  ASET57393 /   60573 /   7.   BH5 - 3.0. 

Approx dimensions 7.0 cm x 7.0 cm x 5.6 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of 

plaster. 

No asbestos detected. 

 

Sample No.   8.  ASET57393 /   60573 /   8.   BH3 - 1.5. 

Approx dimensions 8.0 cm x 7.0 cm x 5.6 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter and fragments of 

plaster. 

No asbestos detected. 

 

Sample No.   9.  ASET57393 /   60573 /   9.   BH6 - 0.5. 

Approx dimensions 7.0 cm x 6.0 cm x 6.0 cm  

The sample consisted of a mixture of clayish soil, stones, plant matter, fragments of 

bitumen and plaster. 

No asbestos detected. 

 

                          Sample No.   10.  ASET57393 /   60573 /   10.   BH6 - 2.3. 

           Approx dimensions 7.5 cm x 7.0 cm x 5.5 cm  

           The sample consisted of a mixture of clayish soil, stones and plant matter. 

           No asbestos detected. 

 

 

Analysed and reported by,  

 
Chamath Annakkage. BSc  

Analyst /Approved Identifier 

 
Mahen De Silva. BSc, MSc, Grad Dip (Occ Hyg)  

Occupational Hygienist / Approved Signatory 

 

The results contained in this report relate only to the sample/s submitted for testing.  Australian Safer Environment & 

Technology accepts no responsibility for whether or not the submitted sample/s is/are representative. Results indicating 

“No asbestos detected” indicates a reporting limit specified in AS4964 -2004 which is 0.1g/ Kg (0.01%). Any amounts 

detected at assumed lower level than that would be reported, however those assumed lower levels may be treated as 

“No asbestos detected” as specified and recommended by AS4964-2004. Trace / respirable level asbestos will be 

reported only when detected.  
 

Accredited for compliance with ISO/IEC 17025. 
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Benz Toluen EthylBe Xylene Naph F1 F2 F3 F4 BaP BaP TEQ Total OP PCB As Cd Cr Cu Pb Hg Ni Zn

BH1 0.3 15-Jun-17 169420, ASET 57393 Brown clayey sand to sandy clay, minor gravel No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.2 <0.5 2.7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 7 <0.4 15 18 27 <0.1 7 32
BH2 0.5 15-Jun-17 169420, ASET 57393 Brown silty clay with gravel No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.2 <0.5 2.7 -- -- -- -- -- -- -- -- -- -- 5 <0.4 12 27 25 <0.1 8 30
BH3 0.7 15-Jun-17 169420, ASET 57393 Dark brown clayey sand with gravel No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.1 <0.5 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 5 <0.4 13 24 26 <0.1 10 39
BH3 1.5 15-Jun-17 ASET 57393 Black estuarine clay with orange sand No AF/FA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
BH3 2.2 15-Jun-17 169420, ASET 57393 Orange/brown silty clay No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 <0.05 <0.5 <0.05 -- -- -- -- -- -- -- -- -- -- 13 <0.4 29 26 27 <0.1 4 12
BH4 0.8 15-Jun-17 169420, ASET 57393 Brown silty clay No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.3 <0.5 3.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 4 <0.4 13 28 26 <0.1 15 54
BH4 3 15-Jun-17 169420, ASET 57393 Weathered shale, yellow/orange No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.05 <0.5 0.3 -- -- -- -- -- -- -- -- -- -- 4 <0.4 11 35 17 <0.1 10 32
BH5 3 15-Jun-17 169420, ASET 57393 Brown siltly clay No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.09 <0.5 0.4 -- -- -- -- -- -- -- -- -- -- 8 <0.4 19 21 24 <0.1 8 32
BH6 0.5 15-Jun-17 169420, ASET 57393 Brown/orange clayey soil, minor gravel No AF/FA <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.4 0.5 4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 9 <0.4 17 31 25 <0.1 10 32
BH6 1.5 15-Jun-17 ASET 57393 Brown silty clay No AF/FA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

INTRA-LABORATORY DUPLICATES
BH4 3.0a 15-Jun-17 169420, ASET 57393 <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 <0.05 <0.5 <0.05 -- -- -- -- -- -- -- -- -- -- 5 <0.4 13 34 17 <0.1 14 33
BH5 3.0a 15-Jun-17 169420, ASET 57393 <0.2 <0.5 <1 <1 <1 <25 <50 <100 <100 0.2 <0.5 1.6 -- -- -- -- -- -- -- -- -- -- 6 <0.4 16 22 25 <0.1 7 22

INTER-LABORATORY DUPLICATES
BH6 0.5b 15-Jun-17 SE166896 <0.1 <0.1 <0.1 <0.3 <0.1 <25 <25 <90 <120 <0.1 <0.2 <0.8 -- -- -- -- -- -- -- -- -- -- 10.0 0.4 15.0 20.0 26.0 <0.05 4.2 25.0

STATISTICAL ANALYSIS
Min - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 11.0 18.0 17.0 0.0 4.0 12.0
Max - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.5 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.0 0.0 29.0 35.0 27.0 0.0 15.0 54.0
Avg - N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.2 0.5 2.1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 6.9 N/A 16.1 26.3 24.6 N/A 9.0 32.9

- N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.1 N/A 1.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3.1 N/A 5.8 5.4 3.2 N/A 3.2 11.5
* Depth relates to Depth Below Surface Level  -- Not Tested nd = Not Detected Above Laboratory LOR NL = Not Limiting Bold = Detected Above Laboratory LOR RED = Exceeds HIL Criteria * Depth relates to Depth Below Surface Level -- Not Tested nd = Not Detected Above Laboratory LORNL = Not LimitingBold = Detected Above Laboratory LORRED = Exceeds HIL Criteria

Sample ID Date Chemical ReportDepth (m)
Heavy Metals

Stdev

OCSoil Desciption Comment
BTEX - Sandy soils TRH  - Sandy soils PesticidesPAH
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