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Executive Summary 

 
Douglas Partners has conducted a Phase 1 / Phase 2 contamination investigation for the properties 
located at 12 – 14 Phillip Street and 333 Church Street, Parramatta NSW. The investigation was 
commissioned by Parramatta City Council in September 2011. 
 
It is understood that Parramatta City Council are pursuing a property development strategy that 
involves the development of the Lennox Bridge car park (12-14 Phillip Street) and 333 Church Street, 
Parramatta. Although the final layout of the development strategy has not been finalised, it is 
understood that the development concept includes a multi-storey mixed use retail / residential building 
in the centre of the site, with several basement levels, a podium level adjoining the river frontage 
(comprising public walkway and retail stores), and associated landscaping. 
 
The objectives of the investigation were to assess the potential for contamination of the site based on 
past and present site use, and to comment on the need for further investigation and/or management (if 
required). The investigation included an assessment of soil salinity, aggessivity and acid sulphate 
potential. 
 
The Parramatta area is located mainly on Triassic aged Wiannamatta Group Bringelly shale, 
Minchinbury sandstone and Ashfield shale. The topography of the site slopes gently to the north-west 
before falling sharply towards the river to the north and north-west. 
 
The investigation indicated that the site had historically been used for residential purposes before 
becoming and open air car park and commercial premises. It is understood that the façade of 333 
Church Street is heritage listed. At the time of the investigation 12 – 14 Phillip Street was still being 
used as an open air car park, while 333 Church Street comprised a Greek restaurant, bookshops and 
a computer and IT store. The Greek restaurant appeared to be abandoned. 
 
An intrusive soil investigation was conducted on the site. A total of 13 boreholes were drilled across 
the site in a general grid based pattern. Soil samples were collected from each of the borehole 
locations. Selected samples were analysed for a range of analytes, including heavy metals, polycyclic 
aromatic hydrocarbons, total petroleum hydrocarbons, BTEX – benzene, toluene, ethylbenzene, 
xylene, phenols, polychlorinated biphenyls, organochlorin pesticides, organophosphorus pesticides, 
volatile organic compounds and asbestos. Acid sulphate soil and salinity testing was also conducted. 
These samples were selected based on site observations (odour, staining etc), PID readings and their 
position within the borehole (i.e. fill or natural). 
 
Three groundwater monitoring wells were positioned across the site in order to ascertain the inferred 
groundwater direction and enable groundwater assessment. One well was placed up gradient on the 
site (MW03) and two wells were placed down gradient (MW01 and MW02). Based on the groundwater 
levels and levels of the groundwater wells, the groundwater flow is inferred to be north to north west. 
 
The bulk of soil samples tested returned either non detect or concentrations within the adopted site 
assessment criteria (SAC). Soil sample BH05/0.4-0.5 was found to have a lead concentration of 630 
mg/kg, above the criteria for open space / parks (HIL C) of 600 mg/kg. The concentration of lead was 
below the criteria for residential with minimal access to soils (HIL D). The source of the lead may be 
the filling or lead based paints used on former structures. 
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Two samples returned positive results for asbestos. MW01/0.5-0.6 was found to have chrysotile and 
amosite asbestos with trace respirable fibres detected. BH07/0.8-1.0 was also found to have 
chrystotile and amosite asbestos, but with no respirable fibres. The asbestos may be sourced from a 
possible asbestos pipe passing in close proximity to the two bores, asbestos in the fill and/or residual 
asbestos resulting from the demolition of former structures. 
 
The results of the groundwater analysis indicated that organic and inorganic analyte concentrations 
were within the adopted GIL, with the exception of copper in MW01 (4 µg/L), MW02 (3 µg/L) and 
MW03 (2 µg/L), exceeding the GIL 1.3 µg/L. The elevated copper level is considered to be indicative 
of background levels and is therefore not considered to be significant. 
 

On the basis of the analytical results of the acid sulphate soil tests, it is considered that the likelihood 
of the presence of ASS and acidic components in soil across the site is low. 
 
Based on the site observations and analytical results, it is considered that there are not likely to be any 
significant issues with the proposed development as a result of soil salinity or aggressivity. 
 
This Phase 1 and 2 contamination investigation indicates that there is generally a low risk of soil or 
groundwater contamination within the site. As such, the site is considered, from a contamination 
perspective, to be generally suitable for the proposed development.  
 
The following recommendations are provided in terms of further site investigations and management: 

• It appears that there may be some asbestos on the site due to a former asbestos cement 
pipe/conduit located in the north western corner of the site, or asbestos in the filling (MW01 and 
BH107). In the event that this section is to be excavated during construction works, any asbestos 
cement materials should be removed by a suitably qualified and AS A licenced contractor. Given 
the detection of trace respirable fibres, air monitoring will be required as part of the works; 

• Should any asbestos fragments be detected during future civil works, this area should be 
demarcated and the AS A licensed contractor engaged to removed the identified impact; 

• Any soils requiring removal from the site must initially be classified in accordance with the NSW 
waste classification guidelines; and 

• Due to the limited access beneath the building at 333 Church Street, DP recommends that once 
the concrete slabs associated with the building have been removed, additional sampling in this 
area is conducted to ensure a complete sampling density in line with OEH NSW requirements. 



 

Phase 1 & 2 Contamination Investigation Project 72628.00 
12-14 Phillip and 333 Church Streets, Parramatta November 2011
 

Table of Contents 

Page 
 

1.  Introduction .................................................................................................................................... 1 

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

2.1  Desktop Study ......................................................................................................................1 

2.2  Fieldwork ..............................................................................................................................2 

2.3  Reporting .............................................................................................................................3 

3.  Site Identification and Location ...................................................................................................... 3 

3.1  Site Location ........................................................................................................................3 

4.  Geology, Topography and Hydrogeology ...................................................................................... 4 

4.1  Groundwater Bore Search ...................................................................................................4 

4.2  Salinity Mapping ...................................................................................................................4 

4.3  Acid Sulphate Soils Mapping ...............................................................................................5 

5.  Site History ..................................................................................................................................... 5 

5.1  Aerial Photograph Record ...................................................................................................5 

5.2  Historical Title Deeds Search ..............................................................................................6 

5.3  NSW WorkCover Dangerous Goods Database .................................................................16 

5.4  Council Section 149 (2) and (5) Certificates ......................................................................16 

5.5  Regulatory Notices Search ................................................................................................17 

6.  Site Observations ......................................................................................................................... 18 

7.  Areas of Environmental Concern ................................................................................................. 18 

8.  Sampling, Analysis and Data Quality Objectives ......................................................................... 19 

8.1  Data Quality Objectives .....................................................................................................19 
8.1.1  State the Problem .................................................................................................19 
8.1.2  Identify the Decision ..............................................................................................19 
8.1.3  Identify Inputs into the Decision ............................................................................20 
8.1.4  Define the Boundary of the Assessment ..............................................................20 
8.1.5  Develop a Decision Rule .......................................................................................20 
8.1.6  Specify Acceptable Limits on Decision Errors ......................................................21 
8.1.7  Optimise the Design for Obtaining Data ...............................................................21 
8.1.8  Data Quality Indicators ..........................................................................................22 

8.2  Field Quality Assurance and Quality Control .....................................................................23 

8.3  Laboratory QA/QC .............................................................................................................23 

8.4  Sample Location and Rationale .........................................................................................23 

8.5  Soil Sampling Procedures .................................................................................................24 



 

Phase 1 & 2 Contamination Investigation Project 72628.00 
12-14 Phillip and 333 Church Streets, Parramatta November 2011
 

Table of Contents 

Page 

 

8.6  Groundwater Monitoring Well Construction and Sampling Details ....................................24 

8.7  Analytical Rationale ...........................................................................................................25 
8.7.1  Contamination Assessment ..................................................................................25 
8.7.2  Salinity and Aggressivity Assessment ..................................................................26 
8.7.3  Acid Sulphate Soil Assessment ............................................................................27 

9.  Site Assessment Criteria .............................................................................................................. 28 

9.1  Contamination Assessment ...............................................................................................28 

9.2  Salinity and Aggressivity Assessment ...............................................................................30 

9.3  Acid Sulphate Soils ............................................................................................................31 

10.  Groundwater Investigation Levels ................................................................................................ 32 

11.  Results ......................................................................................................................................... 34 

11.1  Field Observations – Soil ...................................................................................................34 

11.2  Soil Field Testing Results ..................................................................................................35 

11.3  Field Observations – Groundwater ....................................................................................35 

11.4  pH Screening .....................................................................................................................35 

11.5  Laboratory Results .............................................................................................................35 

12.  Discussion .................................................................................................................................... 39 

12.1  Soil Investigation ................................................................................................................39 

12.2  Groundwater Investigation .................................................................................................39 

12.3  Acid Sulphate Soil Investigation ........................................................................................39 

12.4  Salinity and Aggressivity ....................................................................................................41 

13.  Conclusion and Recommendations ............................................................................................. 42 

14.  Limitations .................................................................................................................................... 42 
 
 

Appendix A: Site Layout Plan and Notes About this Report 
Appendix B: Groundwater Bore Search 
Appendix C: Aerial Photographs 
Appendix D: Historical Title Deeds 
Appendix E: WorkCover Search Documentation 
Appendix F: Section 149 Certificates 
Appendix G: QA/QC Documentation 
Appendix H: Borehole Logs 
Appendix I: Laboratory Results and Chain-of-Custody 



 

Phase 1 & 2 Contamination Investigation Project 72628.00 
12-14 Phillip and 333 Church Streets, Parramatta November 2011
 

Abbreviations 
 
AEC   Areas of Environmental Concern 
ANZECC  Australia and New Zealand Environment and Conservation Council 
ASS   Acid Sulphate Soil 
ASSMAC  Acid Sulphate Soils Management Advisory Committee 
BGL   Below Ground Level  
BH   Borehole 
BTEX   Benzene, Toluene, Ethylbenzene, Xylene 
CLM Act  Contaminated Land Management Act 
COC   Chain of Custody 
COPC  Contaminants of Potential Concern 
DEC   Department of Environment and Conservation (now OEH) 
DECCW  Department of Environment, Climate Change and Water (now OEH) 
DIPNR  Department of Infrastructure, Planning and Natural Resources 
DP   Douglas Partners 
DQI   Data Quality Indicator 
DQO   Data Quality Objective 
EC   Electrical Conductivity 
EPA   Environmental Protection Agency (now OEH) 
ESP   Exchangeable Sodium Percentage 
GIL   Groundwater Investigation Level 
GW   Groundwater 
Heavy Metals Refers to Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Zinc 
HIL   Health-based Investigation Level 
LEP   Local Environment Plan 
LNAPL  Light Non-aqueous Phase Liquid 
MW   Monitoring Well 
NATA   National Association of Testing Authorities 
NEPM  National Environment Protection Measure 
OCP   Organochlorine Pesticides 
OEH   Office of Environment and Heritage 
OPP   Organophosphorus Pesticides 
PASS   Potential Acid Sulphate Soil 
PAH   Polycyclic Aromatic Hydrocarbons 
PCB   Polychlorinated biphenyls 
PID   Photo-ionisation Detector 
POEO  Protection of the Environment Operations Act 
PPM   Parts Per Million 
QA/QC  Quality Assurance/Quality Control 
RPD   Relative Percentage Difference 
SAC   Site Assessment Criteria 
sPOCAS  Peroxide Oxidation Combined Acidity Sulphate Testing 
SWL   Standing Water Level 
TPH   Total Petroleum Hydrocarbons 
UST   Underground Storage Tank 
VOC   Volatile Organic Compounds
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Report on Phase 1 / Phase 2 Contamination Investigation 
12 – 14 Phillip and 333 Church Streets, Parramatta 
 
 
 
 
1. Introduction 

This report presents the results of a Phase 1 / Phase 2 contamination investigation, undertaken for 12 
– 14 Phillip and 333 Church Streets, Parramatta, New South Wales (hereon referred to as “the site”). 
The investigation was commissioned by Ms Lucinda Mander-Jones of Parramatta City Council in a 
letter of engagement dated 16 September, 2011. 
 
It is understood that Parramatta City Council are pursuing a property development strategy that 
involves the development of the Lennox Bridge car park (12-14 Phillip Street) and 333 Church Street, 
Parramatta. Although the final layout of the development strategy has not been finalised, it is 
understood that the development concept includes a multi-storey mixed use retail / residential building 
in the centre of the site, with several basement levels, a podium level adjoining the river frontage 
(comprising public walkway and retail stores), and associated landscaping. 
 
The objectives of the investigation were to assess the potential for contamination of the site based on 
past and present site use, and to comment on the need for further investigation and/or management (if 
required). The investigation includes an assessment of soil salinity, aggessivity and acid sulphate 
potential. 
 
 
 
2. Scope of Works 

The scope of the current Phase 1 and 2 contamination investigation comprised the following: 
 
2.1 Desktop Study 

• A site walkover, in order to identify site features, site activities, and any potential contamination 
issues visually apparent; 

• Identification of the property – street address and property description, name and address of the 
owner; 

• Search of the current and historical titles and deposited plans to identify previous owners and 
potentially contaminating activities; 

• Review of historical aerial photographs; 

• Search of the Contaminated Lands Register for notices issued under the Contaminated Lands 
Management Act 1997; 

• Conduct a groundwater bore search in the vicinity of the site; 

• Search the WorkCover database for records of any dangerous goods licences; 
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• Obtain and review Section 149 (2 and 5) certificates for the site; and 

• Review general map information, including geological, acid sulphate potential, salinity and 
hydrogeological information. 

 

2.2 Fieldwork 

• Position and auger/push tube 13 test bores for environmental, salinity and acid sulphate soil (ASS) 
sampling. The bores were extended to a maximum of 7.0 m depth, 0.5 m into natural soil, or prior 
refusal; 

• Collection of soil samples from the auger/push tubes at broadly regular intervals, and based on 
potential indicators of contamination, such as staining or olfactory signs; 

• Screening of soil samples using a photo-ionisation detector (PID) for volatile organic compounds; 

• Screening of 15 soil samples from two of the deep bores for existing and oxidised pH, as an initial 
screen for ASS potential; 

• Despatch of 64 soil samples to a NATA accredited laboratory for analysis of the following 
contaminants of potential concern (COPC): 

o heavy metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc) – 20 
samples; 

o polycyclic aromatic hydrocarbons (PAH) – 20 samples; 

o total petroleum hydrocarbons (TPH) – 20 samples; 

o monocyclic aromatic hydrocarbons (BTEX – benzene, toluene, ethylbenzene, xylene) – 20 
samples; 

o phenols – 14samples; 

o polychlorinated biphenyls (PCB) – 14 samples; 

o organochlorine pesticides (OCP) and organophosphorus pesticides (OPP) – 14 samples; 

o volatile organic compounds (VOC) – 6 samples; 

o asbestos – 14 samples; 

o QA/QC samples analysed for heavy metals, TPH, BTEX and PAH (two intra-laboratory and 
one inter-laboratory replicate samples, two trip blanks and two trip spikes); 

• Despatch of 15 soil samples to the NATA accredited laboratory for salinity and aggressivity 
indicators analyses, including: 

o textural classification; 

o pH 

o electrical conductivity (EC); 

o sulphate and chloride; 

o Exchangeable Sodium Percentage (ESP); 
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• Despatch 2 soil samples to the NATA accredited laboratory for ASS potential indicator analysis, 
namely sPOCAS; 

• Conversion of three of the bores into groundwater monitoring wells to a maximum depth of 7 m 
below ground level (bgl). These were identified as MW01, MW02 and MW03. The wells were 
developed and sampled, including collection of field parameters such as pH, dissolved oxygen, 
temperature and electrical conductivity; 

• A total of three groundwater samples were sent to the laboratory for quantitative analysis. The 
following potential contaminants were assessed: 

o heavy metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc); 

o TPH; 

o monocyclic aromatic hydrocarbons (BTEX); 

o PAH; 

o PCB; 

o VOC; 

o Hardness; and 

o QA/QC samples analysed for heavy metals and PAH (1 intra-laboratory replicate). 

 

2.3 Reporting 

A combined phase 1 and phase 2 contamination investigation report (including salinity, aggressivity 
and acid sulphate soil assessment) was prepared, detailing the fieldwork rationale and methodology, 
results of the assessment, a discussion of the analytical results and recommendations for further work 
if required. The report is prepared in general accordance with the published Office of Environment and 
Heritage NSW (OEH) endorsed guidelines. 

 
 
 
3. Site Identification and Location 

3.1 Site Location 

The property at 12 – 14 Phillip Street is currently a large open air hardstand car park, with a steep 
grass covered slope falling north and north-west from the edge of the car park towards the banks of 
Parramatta River. The property is surrounded by Parramatta River to the north, a shopping precinct 
and Church street to the east, commercial properties to the south, and a small number of commercial 
properties and open space to the west. The entrance to the site is from Phillip Street. 
 
The property at 333 Church Street was recently used for mixed commercial purposes, including a 
Greek restaurant, bookshops and a computer and IT store. At the time of the inspection, the Greek 
restaurant still contained furnishings, utensils and office equipment; however it appeared that the site 
had not been entered for a lengthy period of time. 
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The property at 12 – 14 Phillip Street is identified as Lot 1 in deposited plan 791693 and is zoned as 
B4 – mixed use. The property is noted to be flood prone land. The property at 333 Church Street is 
identified as Lot 3 in deposited plan 825049 and is zoned as B4 – mixed use. The façade of the 
building is noted to be heritage listed. 
 
 
 
4. Geology, Topography and Hydrogeology 

Reference to the Sydney 1:250,000 series geological sheet indicates that the Parramatta area is 
located mainly on Triassic aged Wiannamatta Group Bringelly shale, Minchinbury sandstone and 
Ashfield shale. 
 
The topography of the site slopes gently to the north-west before falling sharply towards the river to 
the north and north west. 
 
Parramatta River lies to the north and west of the site. Further to the north is Hunts Creek and Lake 
Parramatta. Further to the south is Duck River. Parramatta River flows to the east into Sydney 
Harbour and the Tasman Sea. The anticipated groundwater flow from the site is north towards the 
river. 
 
 
4.1 Groundwater Bore Search 

A groundwater bore search of the Department of Water and Energy website (previously held by the 
Department of Natural Resources) was conducted on 20 September 2011. Five groundwater bores 
were located within a 1 km radius of the site. Work summaries were available for all of the bores. 
Details are provided in Appendix B. Two of the bores were noted to be for domestic use (GW108611 
and GW024667), while three were for monitoring purposes (GW110912, GW110913 and GW110914). 
 
Standing water levels (SWL) were noted to be between 6.2 m bgl (GW108611) and 7.0 m bgl 
(GW110912 and GW110913). Drillers logs supplied indicated that the lithology across the area 
generally comprised fill, followed by sandy red or red brown clay, shale and sandstone. 
 
All registered bores are located on the opposite side of Parramatta Rive to the subject site. 
 
 
4.2 Salinity Mapping 

The former Department of Infrastructure Planning and Natural Resources (DIPNR), on their map 
entitled "Salinity Potential in Western Sydney 2002", infers "moderate salinity potential" over the site.  
The DIPNR mapping is based on soil type, surface level and general groundwater considerations but 
is not in general ground-truthed, hence it is not generally known if actual soil salinities are consistent 
with the potential salinities of DIPNR. 
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4.3 Acid Sulphate Soils Mapping 

Based on Parramatta City Council’s Draft Local Environment Plan 2010 (LEP), it appears that the site 
is in an area of no known acid sulphate soil (ASS). The nearest known area for potential ASS is 
located approximately 300 m to the east of the site, with Class 1 and 4 soils potentially present. Class 
1 ASS require development consent for any works to be conducted, while Class 4 ASS require 
consent for works more than 2 m below natural ground surface or where works are likely to lower the 
existing water table more than 2 m.  
 
Approximately 300 m to the north-west of the site, beyond the river are Class 5 ASS. Class 5 ASS 
require consent for works within 500 m adjacent to Class 1, 2, 3 or 4 land that is below 5 m AHD by 
which the water table is likely to be lowered below 1 m AHD on adjacent ASS classified land. 
 
 
 
5. Site History 

A review of the site history is based on historical aerial photographs, historical title deeds, a 
WorkCover Dangerous Goods database search, a search for regulatory notices (issued under the 
Contaminated Lands Management Act 1997 (CLM Act) and Protection of the Environment Operations 
Act 1997 (POEO Act)), and a review of Council Section 149 (2) and (5) certificates. 
 
 
5.1 Aerial Photograph Record 

Historical aerial photographs from the years 1943, 1961, 1970, 1986, 2002 and 2011 were obtained 
from the NSW Department of Lands Office, Nearmap and Six Viewer websites. These photographs 
were studied in order to identify the likely past uses and changes to the site, particularly those of a 
potentially contaminating nature. The findings are summarised below and copies of the aerial 
photographs are provided in Appendix C. 
 
1943 The site appears to be used primarily for residential purposes. A number of buildings and 

associated backyards are located across the site. Some of these features are associated 
with commercial or retail properties fronting Church Street. To the east are commercial 
properties fronting Church Street. To the south of the property is Phillip Street. A number 
of residential / commercial properties are located to the west. To the north is the 
Parramatta River. It is noted that Parramatta River, in the vicinity of the site, appears 
significantly narrower than currently (2011) exists. 

 
1961 Additional small buildings / sheds are apparent within the site, particularly in the north-

western portion. The majority of the site has not changed significantly since 1943. There 
are no notable changes in the surrounding properties. 

 
1970 Although the aerial photograph is of poor quality, it appears that the former buildings 

covering the bulk of the site have been demolished and the site is now an open air car 
park (a number of vehicles are apparent). A building previously located on the southern 
boundary has been cleared to create a laneway access to the car park. The majority of 
the vegetation on the western and northern boundaries has been cleared. There is no 
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noted significant change to the surrounding properties, however again it is noted that the 
photograph is of poor quality. 

 
1986 The majority of the site is used as an open air car park (12-14 Phillip Street), while a 

building is present in the north eastern corner of the site (333 Church Street). To the north 
of the site is Parramatta River. At this stage, the river in the vicinity of the site appears 
wider and is similar to that currently existing (2011). To the east and south are 
commercial premises / shops and Church Street and Phillip Street respectively. West of 
the site is the weir and Marsden Street, followed by open space / parkland. 

 
2002 The site appears relatively unchanged since the 1986 photograph, with the exception of 

some ground disturbance in the south-western portion, presumably associated with the 
planned construction of an apartment building, now located to the south-west of the site. 

2011 The site appears to generally be unchanged since the 2002 photograph. Parramatta 
Riverside Theatre is located to the north of the site, beyond the river. To the south west a 
residential apartment block is noted. 

 
It appears that the site was historically used for residential and part commercial / retail purposes (at 
least since 1943), prior to being redeveloped into an open air car park and retail building to the north 
east sometime between 1961 and 1970.  The site use has remained unchanged since that time. 
 
 
5.2 Historical Title Deeds Search 

A historical title deeds search was conducted for the site. Searches were undertaken by Mark Groll of 
Service First Registration Pty Ltd. The tables below summarises the reported title deed information.  A 
full copy is also provided in Appendix D. 
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Marsden, Phillip & Church Streets, Parramatta 
Description: - Lot 1 D.P. 791693 
 
As regards that part marked (1) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
28.12.1897 Elsie Ellen Fleay (Spinster) Residential/Open Space 
10.10.1932 Alexander Melville (Agent) Residential/Open Space 

11.07.1933 Donald Fleay Melville (Farmer & Grazier) 
Alexander Melville (Agent) Agricultural / residential 

22.07.1941 Amy Jane Melville (Widow) 
Donald Fleay Melville (Farmer & Grazier) Agricultural / residential 

11.06.1941 Amy Jane Melville (Widow) 
Donald Fleay Melville (Farmer & Grazier) Agricultural / residential 

09.10.1959 Coulan George Burnham (Company Director) Commercial / residential 
30.06.1970 Burnham Brothers Pty Limited Commercial  

20.09.1973 M.B.C. (Parramatta) Pty Limited 
(Now T.S.S.S. Parramatta Pty Ltd) Commercial 

13.11.1979 

John Patrick Partridge (Real Estate Agent) 
Christopher Errol Underwood (Jeweller) 
David Garth Tetley Miles (Real Estate Agent) 
Gail Miles (Married Woman) 

Commercial 

27.01.1981  # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part marked (2) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
28.12.1897 Elsie Ellen Fleay (Spinster) Residential 
10.10.1932 Alexander Melville (Agent) Residential 
 
Search continued as regards that part marked (2) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 

11.07.1933 Donald Fleay Melville (Farmer & Grazier) 
Alexander Melville (Agent) Agricultural / residential 

22.07.1941 Amy Jane Melville (Widow) 
Donald Fleay Melville (Farmer & Grazier) Agricultual / residential 

11.06.1941 Amy Jane Melville (Widow) 
Donald Fleay Melville (Farmer & Grazier) Agricultural / residential 

07.12.1953 Stanley Kerkenzov (Radio Salesman) Commercial 
28.10.1966 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (3) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
28.12.1897 Elsie Ellen Fleay (Spinster) Residential 
10.10.1932 Alexander Melville (Agent) Residential 

11.07.1933 Donald Fleay Melville (Farmer & Grazier) 
Alexander Melville (Agent) Agricultural / residential 

22.07.1941 Amy Jane Melville (Widow) 
Donald Fleay Melville (Farmer & Grazier) Agricultural / residential 

11.06.1941 Amy Jane Melville (Widow) 
Donald Fleay Melville (Farmer & Grazier) Agricultural / residential 

29.01.1954 Mark Foy’s Limited Commercial 
07.07.1965 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards those parts marked (4) & (5) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
21.05.1902 James Channon (Manufacturer) Residential 

06.12.1918 

Eliza Mary Haydon (Spinster) 
Eileen Bridget Haydon (Spinster) 
(Now Eileen Bridget Burton, Married Woman) 
Mary Theresa Haydon (Spinster) 

Residential 

28.02.1923 Lee Sing (Merchant & Married Woman) Residential 
28.01.1924 Alfred Bassett (Grazier) Agricultural / residential 
18.02.1935 John McAuslan Ritchie (Gentleman) Residential 
07.12.1953 Mark Foy’s Limited Commercial 
21.02.1968 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part marked (6) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
21.05.1902 James Channon (Manufacturer) Residential 

06.12.1918 

Eliza Mary Haydon (Spinster) 
Eileen Bridget Haydon (Spinster) 
(Now Eileen Bridget Burton, Married Woman) 
Mary Theresa Haydon (Spinster) 

Residential 

09.08.1923 Lee Sing (Merchant & Married Woman) Residential 
28.01.1924 Alfred Bassett (Grazier) Agricultural / residential 
18.02.1935 John McAuslan Ritchie (Gentleman) Residential 
07.12.1953 Mark Foy’s Limited Commercial 
21.02.1968 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (7) on the attached copy of D.P. 791693 
 
Date of Acquisition  Registered Proprietor(s) & Occupations Possible Site Use 
21.05.1902 James Channon (Manufacturer) Residential 

06.12.1918 

Eliza Mary Haydon (Spinster) 
Eileen Bridget Haydon (Spinster) 
(Now Eileen Bridget Burton, Married Woman) 
Mary Theresa Haydon (Spinster) 

Residential 

17.11.1922 Stephen Arthur Ellich (Furniture Dealer) 
George Andrew Paul (Furniture Dealer) Residential 

02.05.1935 John McAuslan Ritchie (Gentleman) Residential 
07.12.1953 Mark Foy’s Limited Commercial 
25.10.1967 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part marked (8) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
06.01.1876 David Houison (& His Deceased Estate) Residential 
17.03.1921 Sidney Smith (Produce Merchant) Residential 

30.01.1925 Stephen Arthur Ellich (Furniture Dealer) 
George Andrew Paul (Furniture Dealer) Residential 

20.07.1931 Sidney Smith (Produce Merchant) Residential 

23.07.1951 Leslie Philip Henry Jeffery (Medical Practitioner) 
Jack Albert Houston Jeffery (Medical Practitioner) Commercial 

24.03.1961 Number 10 Phillip Street Pty Limited Commercial 
17.08.1967 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (9) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 

17.04.1872 
Frederick Vahrenkamp (Cabinet Maker) 
(Also known as Frederick William Vahrenkamp) 
(& His deceased estate) 

Residential 

30.11.1953 
(Purchase) 
20.12.1956 
(Confirmation) 

James Sidney Greenfield (Master Butcher) Commercial 

26.03.1957 Presbyterian Church (New South Wales) Property 
Trust Commercial 

31.10.1967 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 



 10 of 43 

Phase 1 & 2 Contamination Investigation Project 72628.00 
12-14 Phillip and 333 Church Streets, Parramatta November 2011
 

As regards that part marked (10) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 

17.04.1872 

Frederick Vahrenkamp (Cabinet Maker) 
(Also known as Frederick William 
Vahrenkamp) 
(& His deceased estate) 

Residential 

30.11.1953 
(Purchase) 
20.12.1956 
(Confirmation) 

James Sidney Greenfield (Master Butcher) Commercial 

26.03.1957 

Presbyterian Church (New South Wales) 
Property Trust 
(Now Uniting Church in Australia Property 
Trust (N.S.W.) 

Commercial 

24.03.1988 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (11) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
11.03.1910 Richard Lambert Hamilton (Storeman) Residential 
05.06.1925 Charles Albert Harry Freestone (Manufacturer) Residential 
08.05.1959 Maggie Frances Freestone (Widow) Residential 

29.05.1959 

Presbyterian Church (New South Wales) 
Property Trust 
(Now Uniting Church in Australia Property 
Trust (N.S.W.) 

Commercial 

24.03.1988 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (12) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
11.03.1910 Richard Lambert Hamilton (Storeman) Residential 
05.06.1925 Charles Albert Harry Freestone (Manufacturer) Residential 
08.05.1959 Maggie Frances Freestone (Widow) Residential 

29.05.1959 

Presbyterian Church (New South Wales) 
Property Trust 
(Now Uniting Church in Australia Property 
Trust (N.S.W.) 

Commercial 

31.10.1967 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (13) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
11.03.1910 Richard Lambert Hamilton (Storeman) Residential 
05.06.1925 Charles Albert Harry Freestone (Manufacturer) Residential 
08.05.1959 Maggie Frances Freestone (Widow) Residential 
01.06.1959 Rumseys Seed Pty Limited Commercial 
22.10.1963 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part marked (14) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
22.08.1888 John Booth (Freeholder) Residential 
16.03.1916 Richard Lambert Hamilton (Storeman) Residential 
05.06.1925 Charles Albert Harry Freestone (Manufacturer) Residential 
08.05.1959 Maggie Frances Freestone (Widow) Residential 
 
Search continued as regards that part marked (14) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
01.06.1959 Rumseys Seed Pty Limited Commercial 
22.10.1963 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part marked (15) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
08.05.1872 
(1872 to?) William Byrnes (Farmer) Agricultural / residential 

 

This parcel of land subsequently formed part 
of the site of a Right of Way. 
The next event found for this parcel is the 
issue of Certificate of Title Volume 6714 Folio 
96 dated 31.08.1953 
It would appear that Charles Albert Harry 
Freestone (Manufacturer) may have acquired 
this parcel by possession 

 

31.08.1953 Charles Albert Harry Freestone (Manufacturer) Residential 
08.05.1959 Maggie Frances Freestone (Widow) Residential 
01.06.1959 Rumseys Seed Pty Limited Commercial 
22.10.1963 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (16) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 

17.04.1872 

Frederick Vahrenkamp (Cabinet Maker) 
(Also known as Frederick William 
Vahrenkamp) 
(& His deceased estate) 

Commercial 

30.11.1953 
(Purchase) 
20.12.1956 
(Confirmation) 

James Sidney Greenfield (Master Butcher) Commercial 

Circa 1956 

This parcel became a Council Public Road 
upon the approval of D.P. 161817 at the Title 
Office. Such dedication being pursuant to the 
Local Government Act of 1919 

 

1956 # Council of the City of Parramatta Roadway 

# Denotes Current Registered Proprietor 
 
As regards that part marked (17) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 

17.04.1872 

Frederick Vahrenkamp (Cabinet Maker) 
(Also known as Frederick William 
Vahrenkamp) 
(& His deceased estate) 

Residential 

30.11.1953 James Sidney Greenfield (Master Butcher) Commercial 
14.11.1956 Mun Wai Yuen (Green Grocer) Commercial 
12.06.1985 Japour Pty Limited Commercial 
12.02.1987 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (18) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
27.07.1908 Isabella Rigelsford (Married Woman) Residential 

19.08.1918 Violet Pearle Couper Leabeater (Married 
Woman) Residential 

20.07.1949 Rumseys Seed Pty Limited Commercial 
01.03.1968 N.S.W. Permanent Building Society Limited Commercial 
05.12.1969 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (19) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
28.06.1921 Edward Joseph Pearce (Farmer) Agricultural / residential 

21.09.1927 Walter Riddle (Grazier) 
(& His deceased estate) Agricultural / residential 

07.10.1947 Albert William Riddle (Stud Master) Commercial 
14.03.1950 Joyce Innes Lucas (Married Woman) Commercial 

14.03.1950 Bankers & Traders Insurance Company 
Limited Commercial 

02.08.1974 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (20) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
22.12.1921 Beatrice Sutton (Married Woman) Residential 

22.12.1923 John Joseph Condon (Master Butcher) 
Richard Patrick Condon (Master Butcher) Residential 

06.11.1926 
Andrew Derrin (Merchant) 
James Melville Derrin (Merchant) 
William McLean Derrin (Merchant) 

Residential 

23.09.1935 Sidney Joseph Adams (Property Owner) Residential 

24.09.1935 Alfred Ernest Baker (Store Keeper) 
Arthur Frank Baker (Store Keeper) Commercial 

05.05.1958 Rumseys Seed Pty Limited Commercial 
22.10.1963 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (21) on the attached copy of D.P. 791693 
 
This parcel of land formed part of lands originally granted to John Byrnes dated 20th May 1840. John 
Byrnes and his deceased estate provided a Right of Way 10 feet wide during the 1800’s. It would 
seem that the documentary title to the site of this Right of Way remained comprised in name of John 
Byrnes and his deceased estate up to the date of acquisition by Parramatta City Council by notification 
in Government Gazette dated 21.07.1967 Folio 2665. 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
21.07.1967 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (22) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
26.08.1919 George Sutton (Plumber) Residential 

22.10.1923 John Joseph Condon (Master Butcher) 
Richard Patrick Condon (Master Butcher) Residential 

06.11.1926 
Andrew Derrin (Merchant) 
James Melville Derrin (Merchant) 
William McLean Derrin (Merchant) 

Residential 

23.09.1935 Sidney Joseph Adams (Property Owner) Residential 

23.03.1936 Garnet Evans (Gentleman) 
Mary Ellen Evans (Married Woman) Residential 

 
Search continued as regards that part marked (22) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
15.10.1940 John Thomas Gettens (Valuator) Residential 
06.06.1946 John Edwin Fitzgerald Burns (Butcher) Commercial 
23.02.1961 Burns Animal Food Company Pty Limited Commercial 
03.06.1977 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part marked (23) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
25.03.1915 Priscilla Jane Beers (Widow) Residential 
31.10.1960 A.J. Yeo Pty Limited Commercial 
12.08.1963 Rigneys Holdings Limited Commercial 
15.12.1964 Arthurs Food Hall Pty Limited Commercial 
16.10..1970 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
As regards that part marked (24) on the attached copy of D.P. 791693 
 
This parcel of land is described as Right Title and Interest (Possessory Title) in Conveyance Book 
2989 No. 854. This parcel of land is contained in the descriptions of the deeds listed below 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
31.10.1960 A.J. Yeo Pty Limited Commercial 
12.08.1963 Rigneys Holdings Limited Commercial 
15.12.1964 Arthurs Food Hall Pty Limited Commercial 
16.10.1970 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
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As regards that part marked (25) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
07.05.1883 Ann Beale (Spinster) Residential 
27.10.1927 Lee Sing Residential 
03.09.1935 Hermann Schreiber (Financier) Residential 
29.09.1954 Raymond Frank Pantlin (Store Keeper) Commercial 
16.02.1968 # Council of the City of Parramatta Commercial/Car park 

# Denotes Current Registered Proprietor 
 
 
As regards that part highlighted pink and marked (26) on the attached copy of D.P. 791693 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 

17.04.1872 

Frederick Vahrenkamp (Cabinet Maker) 
(Also known as Frederick William 
Vahrenkamp) 
(& His deceased estate) 

Residential 

30.11.1953 James Sidney Greenfield (Master Butcher) Commercial 

 

After viewing D.P. 161817 it was found that 
this parcel was included in the Right of Way 
It would appear that the next transaction may 
have been the acquisition by Parramatta City 
Council 
This parcel is now comprised in Folio Identifier 
1/791693 

 

27.07.1990 # Council of the City of Parramatta Roadway 

# Denotes Current Registered Proprietor 
 
 
As regards that part highlighted orange and marked (27) on the attached copy of D.P. 791693 
 
This parcel of land formed part of lands originally granted to John Byrnes dated 20th May 1840. John 
Byrnes and his deceased estate provided a Right of Way 10 feet wide during the 1800’s. It would 
seem that the documentary title to the site of this Right of Way remained comprised in name of John 
Byrnes and his deceased estate up to the date of acquisition by Parramatta City Council. The only 
gazette that we could find vesting in the Council is the Gazette dated 27.07.1990 Folio 7070. 
 
Date of Acquisition Registered Proprietor(s) & Occupations Possible Site Use 
27.07.1990 # Council of the City of Parramatta Roadway 

# Denotes Current Registered Proprietor 
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Re: - 333 Church Street, Parramatta 
Description: - Lot 3 D.P. 825045 
 

Date of Acquisition Registered Proprietor(s) & 
Occupations Possible Site Use 

16.10.1923 Anna Louisa Smith (Widow) Residential 
11.12.1923 Claude Breasley (Real Estate Agent) Commercial 
06.03.1936 Frank Edward Maling (Merchant) Commercial 
30.03.1937 Sidney Joseph Adams (Gentleman) Commercial 
01.03.1938 Frank Edward Maling (Merchant) Commercial 
28.10.1960 Parramatta Arcade Pty Limited Commercial 
29.09.1988 Interior No. 2 Pty Limited Commercial 

15.05.1992 

# Leo Papadolias 
# Anna Papadolias 
# Stavros Skarmoutzos 
# Avgi Skarmoutzos 

Commercial 

# Denotes current Registered Proprietors 
 
It appears that Mark Foys purchased part of the land in order to open a store in Church Street near 
Lennox Bridge (Sydney Morning Herald article dated 7th June 1961). The store did not go ahead and 
Parramatta Council obtained the land. Based on the historical title records and aerial photographs it 
appears that Lot 1 within deposited plan 791693 (including the Phillip Street site) has been used for a 
mixture of residential and commercial purposes, prior to becoming an open air car park and roadway. 
Lot 3 in deposited plan 825045 has largely been used for commercial purposes. 
 
 
5.3 NSW WorkCover Dangerous Goods Database 

A search of the NSW WorkCover Dangerous Goods Database indicated that there were no dangerous 
goods stores registered for the site. 
 
WorkCover Search documentation is provided in Appendix E.  
 
 
5.4 Council Section 149 (2) and (5) Certificates 

The section 149 (2) and (5) planning certificates for the site were obtained from Parramatta City 
Council and are dated 10 October 2011 (provided in Appendix F). The section 149 certificate for Lot 1 
in deposited plan 791693 under the Parramatta City Centre Local Environmental Plan 2007, is zoned 
B4 – Mixed Use. The section 149 certificate for Lot 3 in deposited plan 825045 indicates that the site is 
also zoned B4 – Mixed Use. Neither of the sites is affected by any matters under Clause 59(2) of the 
Contaminated Land Management Act, 1997. 
 
Copies of the Section 149 certificates are included in Appendix F. 
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5.5 Regulatory Notices Search 

The OEH publishes records of contaminated sites under Section 58 of the CLM Act 1997 on a public 
database accessed via the internet. The notices relate to investigation and/or remediation of site 
contamination considered to pose a significant risk of harm under the definition in the CLM Act. More 
specifically, the notices cover the following: 

• Actions taken by the EPA under section 15, 17, 19, 21, 23, 26 or 28 of the CLM Act; 

• Actions taken by the EPA under section 35 and 36 of the Environmentally Hazardous Chemicals 
Act, 1985; 

• Site audit statements provided to the EPA under section 52 of the CLM Act on sites subject to an 
enforced declaration order. 

 
A search of the public database was conducted on the 21 September 2011 and revealed that the 
subject site was not listed. 
 
It should be noted that the OEH record of notices for contaminated land does not provide a record of 
all contaminated land in NSW. At the time of preparing this report a total of 291 sites were registered 
in the database. 
 
The OEH also issues environmental protection licences to the owners or operators of various industrial 
premises under the POEO Act. Licence conditions relate to pollution prevention and monitoring, and 
cleaner production through recycling and reuse and the implementation of best practice. 
 
The OEH has made available a public register of notices under section 308 of the POEO Act. The 
register contains: 

• environmental protection licences; 

• applications for new licences and to transfer or vary existing licences; 

• environmental protection and noise control licences; 

• convictions in prosecutions under the POEO Act; 

• the result of civil proceedings; 

• licence review information; 

• exemptions from provisions of the POEO Act or Regulations; 

• approvals granted under Clause 9 of the POEO (Control of Burning) Regulation; 

• approvals granted under Clause 7a of the POEO (Clean Air) Regulation. 
 

A search of the register indicated that no licences were registered for the site. 
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6. Site Observations 

A site inspection was conducted by an experienced environmental scientist from Douglas Partners on 
the 19 September 2011. The property at 333 Church Street appeared to have been abandoned at the 
time of the inspection. The building was previously used as a restaurant and the fully furnished kitchen 
and dining room remained. A small loading dock was noted, with an entrance from Lennox Bridge car 
park. The area was being utilised for the storage of furniture, cooking oil drums and other pieces. The 
building façade is understood to be heritage listed. 
 
Lennox Bridge car park is located at 12 – 14 Phillip Street. The area is mainly covered in road base 
and bitumen, with some grassed areas along the western and northern perimeters. The grassed areas 
form public access areas, including a walking track along the Parramatta River foreshore. The site 
slopes steeply from the car park to the river foreshore, as indicated on Drawing 1, Appendix A. 
 
There were no visual indicators of underground storage tanks (i.e. fill points, bowsers, vent pipes), nor 
were there any visual indicators of other forms of contamination (e.g. asbestos on the ground surface, 
chemical spills, vegetation die-back). It is noted that the investigation does not include a hazardous 
materials assessment of the building in the north-eastern corner of the site. 
 
There were no visual indicators of salinity issues at the site, which can be in the form of heavy / 
localised soil erosion, salt crusting on the ground surface, the presence of salt tolerant plant species, 
or salt infestation / rising damp towards the base of the existing buildings. 
 
 
 
7. Areas of Environmental Concern 

The site appears to have been used for residential and commercial purposes prior to redevelopment 
as a car park and current commercial building. There is the potential that historical fibre cement 
materials containing asbestos may have been used in the construction of the former buildings (now 
removed). The demolition of any of these structures may have resulted in asbestos fragments being 
left in the surface soils, or any soils disturbed during the process. Furthermore, the use of lead based 
paints in the former buildings is likely. Residual lead contamination of surface or disturbed soils is a 
possibility. 
 
The site has been filled in part for presumably levelling purposes. It is noted that the extent of fill in the 
areas sampled was generally low. However, the presence of imported fill presents an area of 
environmental concern, particularly if the origin is not known. 
 
Parts of the site have been used for commercial purposes in the past, however, it is likely that these 
uses were associated with retail activities common to the area. Apart from the potential for minor 
localised spills of oils, fuels or cleaning products, it is considered unlikely that this landuse presents a 
significant area of environmental concern. Having said this, chlorinated solvents may have been used 
in small amounts for cleaning or degreasing.  
 
There is no historical evidence that the site contains or previously contained underground storage 
tanks. 
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Anecdotal historical information indicated that a flood had passed through the site in the late 1890s. 
There is a low potential for the flood waters to have deposited materials of a contaminating nature, 
such as asbestos fragments, from another source site. 
 
In summary, it is considered that, based on the examined historical information and the site inspection, 
the potential for significant contamination associated with the site is low. 
 
 
 
8. Sampling, Analysis and Data Quality Objectives 

8.1 Data Quality Objectives 

The scope of works has been devised broadly in accordance with the seven step data quality objective 
(DQO) process, as defined in Australian Standard Guide to the Sampling and Investigation of 
Potentially Contaminated Soil Part 1: Non-volatile and semi-volatile compounds (AS 4482.1 – 2005). 
The DQO process is also described in NSW EPA (2006) Guidelines for the Site Auditor Scheme 2nd 
Edition, and US EPA (2000) Guidance for the Data Quality Objective Process and Data Quality 
Objectives Process for Hazardous Waste Site Investigations. The seven step DQO process is as 
follows: 

• State the problem 

• Identify the decision 

• Identify inputs into the decision 

• Define the boundary of the assessment 

• Develop a decision rule 

• Specify acceptable limits on decision errors 

• Optimise the design for obtaining data 

 
8.1.1 State the Problem 

The site has historically been used for residential and commercial (in part) purposes prior to 
development for commercial use and as an open air car park. The site is now proposed for 
redevelopment including residential and retail uses. The problem to be addressed is the potential for 
contamination associated with the past or present uses, the potential for saline, aggressive and acid 
sulphate soils, and the need for remediation or management prior to or as part of the proposed 
development. 
 

8.1.2 Identify the Decision 

The primary decisions to be made in completing the investigation are as follows: 

• Does the site, or is the site, likely to present a risk of harm to human health or the environment 
under the existing and proposed land uses?   

• Is the site currently suitable for the proposed use? 
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• Is there any potential for groundwater contamination? 

• Are there any off-site migration issues to be considered? 

• Are there salinity or aggressivity issues that require management? 

• Are there ASS that require management? 

• Is further investigation required to adequately address the abovementioned decisions? 

• Is further investigation required to delineate the extent of any contamination identified? 

• Does the site require remediation to ensure suitability for the proposed end use? 
 

8.1.3 Identify Inputs into the Decision 

The primary inputs into the decision are: 

• available site information regarding activities undertaken on the site and the surrounding area; 

• the local geology, topography and hydrology; 

• Existing site operations and features, obtained through inspection; 

• Soil profile information obtained through bore drilling and sampling; 

• Screening results (PID and pH screening); 

• Analytical results on both soil and groundwater samples; 

• Assessment of analytical data / data sets against applicable published soil and groundwater 
assessment criteria. 

 
8.1.4 Define the Boundary of the Assessment 

The site, for the purpose of this assessment, is 12 – 14 Phillip Street and 333 Church Street, 
Parramatta, as depicted on Drawing 1, Appendix A. 
 

8.1.5 Develop a Decision Rule 

The decision rule is the comparison of analytical results against relevant published guideline criteria 
for soil and groundwater. These assessment criteria are addressed in Sections 10 and 11. 
Exceedance of these criteria, however, generally triggers further assessment rather than remediation. 
 
Laboratory test results will be accepted and considered useable for this assessment under the 
following conditions: 

• all laboratories used are accredited by NATA for the analyses undertaken; 

• all practical quantitation limits (PQL) set by the laboratories fall below the assessment criteria 
adopted, or indicate across the board lack of detection (i.e. some of the GIL are difficult to achieve 
routinely by NATA accredited laboratories); 

• The reported concentrations of analytes in the replicate sample pairs are within accepted limits; 
and 
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• the quality assurance / quality control (QA/QC, see Appendix G) protocols and results reported by 
the laboratories comply with the requirements of the NEPM 1999 “Guideline on Laboratory 
Analysis of Potentially Contaminated Soils” and Australian and New Zealand Environment and 
Conservation Council (ANZECC) 1996 “Guidelines for the Laboratory Analysis of Contaminated 
Soils”. 

 
8.1.6 Specify Acceptable Limits on Decision Errors 

In order to ensure the quality of the soil and groundwater data, appropriate and adequate quality 
assurance and quality control (QA/QC) measures and evaluations should be incorporated into the 
sampling and analysis regime. 
 
A field and laboratory QA/QC regime, comprising the collection and analysis of intra- and inter-
laboratory replicate samples was implemented to meet the requirements associated with the following 
data quality indicators (DQIs): 

• conformance with specified holding times; 

• accuracy of spiked samples within the laboratory’s acceptable range (typically 70 – 130%) for 
inorganic contaminants and greater for some organic contaminants; 

• field and laboratory duplicates and replicate samples will have a precision average of +/- 30% 
relative percentage difference (RPD) for inorganic analytes and +/- 50% RPD for organic 
analytes; and 

• field replicates were collected at a frequency of at least 10% of all samples. 
 
The sampling numbers adopted were based on a sampling regime which was deemed suitable for this 
assessment (refer Section 8.4). 
 
The analyte selection is based on the areas of environmental concern as discussed in Section 7. 
 
The site assessment criteria (SAC) and groundwater investigation levels (GIL) adopted from the 
guidelines stated in Sections 10 and 11 have risk probabilities already incorporated. 
 

8.1.7 Optimise the Design for Obtaining Data 

The sampling locations were designed to gain a general understanding of the sub-surface profile, 
given that there were no identified target locations prior to undertaking the fieldwork. As such, the 
locations were set out in a grid based pattern to provide reasonable coverage across the site (where 
possible). The sampling locations are presented in Drawing 1, Appendix A. 
 
Groundwater monitoring wells were positioned so as to assess groundwater quality across the site, 
and to allow triangulation for the assessment of groundwater flow direction. One up gradient well 
(MW01) was placed in the lane way off Phillip Street, while the other two were placed on the western 
boundary and northern boundary adjacent to Parramatta River (MW02 and MW03). 
 
Procedures for the collection of environmental samples were developed prior to undertaking the 
fieldwork, and were in accordance with Douglas Partners standard protocols, in line with OEH 
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guidelines and current industry practice. DP employs NATA accredited analytical laboratories to 
conduct sample analysis. 
 
To optimise the selection of soil samples for analysis, soil samples were screened using a calibrated 
photo-ionisation detector (PID), whilst the selection of samples of sPOCAS testing was based on the 
results of an initial pH screen. The results of the PID readings are provided in the borehole logs in 
Appendix H. 
 
Given that there were no visual indicators of soil salinity, the selection of samples for salinity and 
aggressivity indicator analyses was structured to essentially provide a general screen across the site 
(assessing horizontal trends) and with depth (assessing vertical trends).  
 

8.1.8 Data Quality Indicators 

The performance of the assessment in achieving the DQO will be assessed through the application of 
Data Quality Indicators (DQI), defined as follows: 

• Precision:  A quantitative measure of the variability (or reproducibility) of data; 

• Accuracy:  A quantitative measure of the closeness of reported data to the “true” value; 

• Representative: The confidence (expressed qualitatively) that data are representative of each  

media present on site; 

• Completeness: A measure of the amount of useable data from a data collection activity; 

• Comparability: The confidence (expressed qualitatively) that data can be considered  

equivalent for each sampling and analytical event. 

Table 1 below summarises the DQIs and the procedures designed to enable achievement of the DQIs. 
For reference purposes, relevant sections of the report are also identified. 
 
Table 1: Data Quality Indicators 

DQI Achievement Evaluation Procedure 

Documentation 
completeness 

Completion of borehole report sheets, and field and laboratory chain-of-
custody (COC) documentation in Appendices H and I respectively. 

Data completeness The sampling density is based on DP’s proposal and designed to obtain 
preliminary information. 

Data comparability Use of NATA accredited laboratories, use of consistent sampling 
techniques (Appendix I). 

Data representativeness Sampling on a broad scale basis to obtain reasonably representative data 
(Section 9). 

Precision and accuracy 
for sampling and 
analysis 

Achievement of 30% RPD for inorganic replicate analysis and 50% for 
organic replicate analysis acceptable levels for laboratory QC criteria 
(Appendix G). 
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8.2 Field Quality Assurance and Quality Control 

The field QC procedures for sampling, as prescribed in Douglas Partners Field Procedures Manual 
were followed during the assessment. Field QC sampling comprised replicate sampling, at a rate of 
approximately one replicate sample for every twenty samples. The comparative results of analysis are 
summarised in Appendix G. 
 
 
8.3 Laboratory QA/QC 

The analytical laboratory, accredited by NATA, is required to conduct in-house QA/QC procedures. 
These are normally incorporated into every analytical run and include reagent blanks, spike recovery, 
surrogate recovery and duplicate samples. These results are included in the laboratory reports in 
Appendix I. 
 
The results of the DP assessment of laboratory QA/QC are shown in Appendix G, with the full 
laboratory reports included in Appendix I. 
 
 
8.4 Sample Location and Rationale 

Fieldwork was conducted between 19 and 30 September 2011. Fieldwork included drilling and soil 
sampling on 19, 20, 22 and 23 September, while groundwater well development and sampling was 
conducted on the 27 and 30 September 2011. Boreholes are referenced as BH, while groundwater 
wells are identified as MW. 
 
A total of 14 boreholes were proposed to be drilled across the site in a general grid based pattern and 
targeting obvious areas of contamination. The NSW EPA Sampling Design Guidelines (1995) indicate 
that the sampling density for a site of 0.56 hectares is 14 sampling locations for site ‘characterisation’. 
Two of these locations were to be placed within 333 Church Street, dependent on headroom and 
access constraints. Due to access constraints associated with headroom and the storage of 
equipment, only one location was able to be completed within the building loading dock. Therefore 13 
boreholes were constructed across the site, which DP considers to still be in general accordance with 
the guidelines. Further sampling beneath the existing building, once demolished, is recommended for 
completion and verification of the findings of this investigation. 
 
Soil samples were collected from each of the borehole locations. Selected samples were analysed for 
a range of analytes, as described in Section 9.7. These samples were selected based on site 
observations (odour, staining etc), PID readings and their position within the borehole (i.e. fill or 
natural). 
 
The groundwater monitoring wells were positioned across the site in order to ascertain the inferred 
groundwater direction. One well was placed up gradient on the site (MW03) and two wells were placed 
down gradient (MW01 and MW02). Based on the groundwater levels and levels of the groundwater 
wells, the groundwater flow is inferred to be north to north west. 
 
The bore and groundwater monitoring well locations are shown on Drawing 1, Appendix A. 
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8.5 Soil Sampling Procedures 

Environmental sampling was performed according to standard procedures outlined in the DP Field 
Procedures Manual. All sampling data was recorded on DP COC sheets. The general soil sampling 
procedure comprised: 

• Decontamination of all re-useable sampling equipment using a 3% solution of phosphate free 
detergent (Decon 90) and distilled water prior to collecting each sample or use of disposable 
sampling equipment; 

• Transfer of samples into laboratory-prepared glass jars and capping immediately with Teflon lined 
lids; 

• Collection of at least 5% replicate samples for QA/QC purposes; 

• Labelling of sample containers with individual and unique identification, including project number, 
sample location and sample depth; and 

• Placement of the sample jars and replicate sample bags into a cooled, insulated and sealed 
container for transport to the laboratory. 

 
Envirolab Services Pty Ltd, accredited by NATA, was employed to conduct the primary sample 
analysis. SGS Laboratories was employed for secondary sample analysis. Both laboratories are 
required to carry out in-house QC procedures. 
 
 
8.6 Groundwater Monitoring Well Construction and Sampling Details 

Three groundwater monitoring wells (MW01, MW02 and MW03) were installed across the site to a 
maximum depth of 7.0 m bgl (MW03). MW03 was located up gradient, while MW01 and MW02 were 
located down gradient, towards Parramatta River.  Groundwater monitoring well installation details are 
provided in the borehole logs (Appendix H). 
 
The groundwater monitoring well was constructed using 50mm diameter, acid washed, class18 PVC 
casing and machine slotted well screen intervals. Joints were screw threaded, thereby avoiding the 
use of glues and solvents which may contaminate the groundwater. The well was completed with a 
gravel pack and, thence, a bentonite plug of at least 0.5 m thickness. The well was capped and a 
Gatic cover installed level with the current ground surface. 
 
An inspection of the groundwater wells was conducted on 27 and 30 September 2011, using an 
electronic interface probe which confirmed the presence of water within the wells. The electronic 
interface probe can detect the presence of separate phase liquid in the water column (such as light 
non-aqueous phase liquids [LNAPL] including petroleum hydrocarbons) and determine water level. 
Well details are provided in Table 2 below.  
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Table 2: Groundwater Monitoring Well Details 

Bore 
ID 

Location 
of Well 

Bore 
Depth 

(m 
bgl) 

AHD 
(m) 

Screen 
Interval 
(m bgl) 

Pre-
development 
SWL (m bgl) 

Well 
Volume 

(L) 

Volume 
Developed 

(L) 

Pre-
purge 
SWL 
(m 

bgl) 

Purging 
Method 

MW01 
Northern 
boundary 

5.0 6.641 2.0–5.0 3.67 8.33 5 – dry 3.65 Bailer 

MW02 
Western 
boundary 

7.0 8.504 4.0–7.0 5.05 13.42 4.5 – dry 5.05 Bailer 

MW03 
Southern 
end 

6.0 8.828 3.0–6.0 5.10 3.64 2 – dry 5.08 Bailer 

 
Subsequent to installation, the groundwater monitoring wells were developed by purging until dry. The 
bores were allowed to stabilise for three days prior to sampling. Before sampling, the depth to 
groundwater was determined using the electronic interface dip-meter. 
 
Samples were collected using a Geopump, with dedicated disposable tubing used for each well. Water 
quality parameters were collected as part of the process. 
 
Groundwater samples were filtered in the field for heavy metal analysis on the same day as sampling. 
Sample handling and transport procedures were as set out below: 
 
• Sample containers were labelled with individual and unique identification, including project number 

and sample number; 

• Samples were placed in insulated containers and maintained at a temperature of approximately 
4oC until transported to the analytical laboratory; and 

• COC documentation was maintained at all times and countersigned by the receiving laboratory on 
transfer of samples. 

 
Samples were despatched to Envirolab Services and SGS Laboratories, both NATA accredited 
laboratories, for analysis. 
 
 
8.7 Analytical Rationale 

8.7.1 Contamination Assessment 

As discussed in Section 7 the identified areas of environmental concern (AEC) relate to filling, past 
commercial (retail) uses and the past demolition of old buildings. The analytical scheme was designed 
to address these AEC, through the following targets: 
 
Imported filling: Heavy Metals, TPH, BTEX, PAH, OCP, OPP, PCB, Phenols, Asbestos 
Former buildings: Lead, Asbestos 
Commercial use: Heavy Metals, TPH, BTEX, PAH, VOC 
 
The analytical scheme adopted is presented in Table 3 for soil and Table 4 for groundwater. 
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Table 3:  Analytical Scheme for Soil 

Sample ID 
Heavy 
Metals 

BTEX/ 
TPH 

OCP/ 
OPP 

PCB PAH Phenol Asbestos VOC 

MW01/0.5-0.6 √ √ √ √ √ √ √ √ 
MW01/2.5-2.6 √ √   √    
MW02/0.5-0.6 √ √ √ √ √ √ √ √ 
Dup02 dup of 
MW02/0.5-0.6 

√ √   √    

MW02/1.0-1.1 √ √ √ √ √ √ √  
MW03/0.5-0.6 √ √ √ √ √ √ √ √ 
BH01/0.2-0.3 √ √ √ √ √ √ √ √ 
BH01/0.5-0.6         
BH01/1.0-1.1 √ √   √    
Dup08 dup of 
BH01/1.0-1.1 

√ √   √    

BH02/0.4-0.5 √ √ √ √ √ √ √  
BH02/1.0-1.1 √ √   √    
BH03/0.5-0.6 √ √ √ √ √ √ √  
BH04/1.0-1.1 √ √   √    
BH05/0.4-0.5 √ √ √ √ √ √ √  
BH06/0.2-0.3 √ √ √ √ √ √ √  
BH07/0.8-1.0 √ √ √ √ √ √ √ √ 
BH08/0.1-0.2 √ √ √ √ √ √ √  
Dup04 dup of 
BH08/0.1-0.2 

√ √   √    

BH09/0.5-0.6 √ √ √ √ √ √ √  
BH09/1.0-1.1 √ √   √    
BH10/0.5-0.6 √ √   √    
BH10/1.0-1.1 √ √ √ √ √ √ √  
BH10/1.7-1.8 √ √ √ √ √ √ √ √ 

 
Table 4:  Analytical Scheme for Groundwater 

Sample 
ID 

Heavy 
Metals 

BTEX/ 
TPH 

OCP PCB PAH VOC Hardness 

MW01 √ √ √ √ √ √ √ 
MW02 √ √ √ √ √ √ √ 
MW03 √ √ √ √ √ √ √ 
Dup01 √ √      

 
8.7.2 Salinity and Aggressivity Assessment 

The analytical scheme for the salinity and aggressivity assessment was designed to obtain an 
indication of the potential presence and severity of saline and/or aggressive soils across the site. This 
was achieved through analysing a selection of samples (spaced across the site and at various depths) 
for indicator parameters including electrical conductivity (EC1:5), pH, chloride, sulphate, and 
Exchangeable Sodium (ES). The analytical scheme adopted is presented in Table 5 below. 



 27 of 43 

Phase 1 & 2 Contamination Investigation Project 72628.00 
12-14 Phillip and 333 Church Streets, Parramatta November 2011
 

 
Table 5:  Analytical Scheme (Salinity)  

Sample ID pH EC Chloride Sulphate ESP 
MW01/0.5-0.6 √ √ √ √ √ 
MW01/2.0-2.1 √ √    
MW02/1.0-1.1 √ √    
MW03/0.5-0.6 √ √    
BH1/0.5-0.6 √ √ √ √ √ 
BH3/1.0-1.1 √ √ √ √  
BH4/1.5-1.6 √ √    
BH5/0.4-0.5 √ √ √ √ √ 
BH6/1.1-1.2 √ √    
BH7/0.8-1.0 √ √    
BH8/0.3-0.4 √ √    
BH8/2.0-2.1 √ √ √ √ √ 
BH9/1.0-1.1 √ √    

BH10/0.5-0.6 √ √    
BH10/1.7-1.8 √ √ √ √  

 
8.7.3 Acid Sulphate Soil Assessment 

Acid sulphate soils are commonly associated with sedimentary deposits, such as those associated 
with creeks, rivers and other water bodies. As such, should acid sulphate soils be present at the site 
they would most likely be prevalent closest to the river banks. As there was no practical access for a 
drilling rig in close proximity to Parramatta River, the closest of the bores to the river banks were 
selected for pH screening.  
 
On the basis of the pH testing, selected ‘worst case’ samples were submitted to Envirolab for 
SPOCAS (Peroxide Oxidation Combined Acidity and Sulphate) testing.   
 
The following Table 6 lists the samples that were pH screened and analysed for sPOCAS. 
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Table 6:  pH Screening and Analytical Scheme (ASS)  
Sample ID pH Screening sPOCAS 

MW01/0.5-0.6 √  
MW01/1.0-1.2 √  
MW01/1.5-1.6 √  
MW01/2.0-2.1 √  
MW01/2.5-2.6 √  
MW01/3.0-3.1 √  
MW01/4.0-4.1 √ √ 
MW02/0.5-0.6 √  
MW02/1.0-1.1 √  
MW02/1.5-1.6 √  
MW02/2.0-2.1 √  
MW02/2.5-2.6 √  
MW02/3.0-3.1 √ √ 
MW02/4.0-4.1 √  
MW02/5.0-5.1 √  

 
 
 
 
9. Site Assessment Criteria 

9.1 Contamination Assessment 

The proposed development of site includes a residential component in the form of apartments. Part of 
the site will also be used for retail and general public access. As a result, the soil analytical data is 
compared to the health based investigation levels (HILs) for residential development with minimal soil 
access (HIL D) and parks and recreational open space (HIL C), sourced from the DEC publication 
Guidelines for the NSW Site Auditor Scheme (2006), Appendix II. These HILs are adopted as the 
primary site assessment criteria (SAC). 
 
In the absence of available HILs, the following SAC are adopted: 
 
• For TPH and BTEX, the threshold concentrations for sensitive land uses, sourced from the NSW 

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

• For asbestos, in the absence of a current acceptance criteria, the SAC is no visible asbestos 
fragments and no asbestos fibres in soil. 

The adopted SAC are listed on the following Table 7. 
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Table 7: Site Acceptance Criteria for Soil 

Contaminant SAC (mg/kg) Rationale 

TPHa 
C6 – C9 

C10 – C36 

 

65 

1000 A NSW EPA (now OEH) Contaminated 
sites Guidelines for assessing service 
station sites (1994) threshold 
concentrations for sensitive land use-
soils. 

BTEXa 
Benzene 

Toluene 

Ethylbenzene 

Xylene 

 

1 

1.4 

3.1 

14 

Metals 
Arsenic (total) 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

HIL D 
400 

80 

48% 

4,000 

1200 

60 

2400 

28,000 

34,000 

HIL C 
200 

40 

24% 

2,000 

600 

30 

1200 

14,000 

17,000 

NSW DEC (now OEH) Contaminated 
sites Guidelines for the NSW Site Auditor 
Scheme (2nd Edition) (2006) Appendix II, 
Soil investigation levels for urban 
redevelopment sites in NSW Health-
based investigation levels for residential 
with minimal opportunities for soil access 
(HIL D) and parks and recreational open 
space (HIL C) 

Total Phenols 80 40 

PAH 
Total 

Benzo(a)Pyrene 

4 

80 

2 

40 

PCB 40 20 

OCP 
Aldrin + dieldrin 

Chlordane 

DDT (including DDD, DDE, 
DDT) 

Heptachlor 

 

 

40 

200 

 

800 

 

 

20 

100 

 

400 

Asbestos 
No asbestos 

fragments and no 
asbestos fibres in soil 

Current industry approach 

 
For analytes in which there are no listed SAC (e.g. OPP and VOC), the laboratory PQL will be taken 
as the trigger level, above which further assessment will be required. 
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9.2 Salinity and Aggressivity Assessment 

Soil salinity is often assessed with respect to electrical conductivity of a 1:5 soil:water extract (EC 1:5).  
This value can be converted to ECe (electrical conductivity of a saturated extract) by multiplication with 
a factor dependent of soil texture ranging from 6 – 17 depending on soil type.  Richards (1954) and 
Hazelton and Murphy (1992) classify soil salinity on the basis of ECe, and describe the implications of 
the salinity classes on agriculture as summarised in Table 8. 
 
Table 8:  Soil Salinity Classification 

Class ECe (dS/m) Implication 

Non-Saline <2 Salinity effects mostly negligible 

Slightly Saline 2 – 4 Yields of sensitive crops affected 

Moderately Saline 4 – 8 Yields of many crops affected 

Very Saline 8 – 16 Only tolerant crops yield satisfactorily 

Highly Saline >16 Only a few very tolerant crops yield satisfactorily 

Note: This classification scheme is based on agricultural sensitivity. At this point in time, no structure-based 
classification system exists. 

 
 
The classification of soil aggressivity has been based on AS 2159 – 2009 Piling Design and 
Installation and relevant exposure classifications are summarised in Tables 9 and 10. 
 
Table 9:  Exposure Classification for Concrete Piles 

Exposure conditions Exposure Classification (Aggressivity) 

Sulfates SO3 

ppm pH Chlorides 
ppm (in water) 

Soil conditions – B 
(relatively low permeability soils above 

groundwater) 

4000 >5.5 <6000 Non-aggressive 

4000 – 8000 4.5 – 5.5 6000 – 12000 Mild 

8000 – 16000 4 – 4.5 12000 – 30000 Moderate 

>16000 <4 >30000 Severe 
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Table 10:  Exposure Classification for Steel Piles 

Exposure conditions Exposure Classification (Aggressivity) 

Chlorides in 
Soil (ppm) pH Resistivity 

Ohm-cm 

Soil conditions – B 
(relatively low permeability soils above 

groundwater) 

<5000 >5 >5000 Non-aggressive 

5000 – 
20000 4 - 5 2000-5000 Non-aggressive 

20000 – 
50000 3 - 4 1000-2000 Mild 

>50000 <3 <1000 Moderate 
 
 
The sodicity of soil (proportion of exchangeable sodium cations as a percentage of total exchangeable 
cations) can be elevated due to salt content and can affect properties such as dispersion, erodibility 
and permeability.  Sodic soils may be affected by very severe surface crusting, very low infiltration and 
hydraulic conductivity, very hard and dense subsoils, high susceptibility to gully erosion and tunnel 
erosion.  Sodicity also affects the shrink-swell properties of a soil.  The general rating of sodicity (after 
McNally, 2005) is given in Table 11. 
 
Table 11 – Sodicity Rating 

ESP% Rating 

<5 Non-sodic 

5 – 15 Sodic 

>15 Highly sodic 
 
 
9.3 Acid Sulphate Soils 

Acid Sulphate Soils (ASS) are naturally occurring sediments containing iron sulphides, primarily pyrite, 
commonly deposited in estuarine environments.  The occurrence of ASS is associated with areas or 
regions that have previously been or are currently estuarine environments.  Due to changes in sea 
level or geomorphologic changes to the coastal systems, these sediments are often overlaid by 
terrestrial sediments. 
 
When ASS are exposed to air (e.g. due to bulk excavation or dewatering), the oxygen reacts with iron 
sulphides in the sediment, producing sulphuric acid.  This acid can be produced in large quantities and 
is highly mobile in water. The sulphuric acid can drain into waterways causing severe short and long 
term socio-economic and environmental impacts, including damage to man made structures and 
natural ecosystems.  
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ASS can either be classified as ‘actual acid sulphate soils’ (AASS) which are soils that have already 
reacted with oxygen to produce acid, or ‘potential acid sulphate soils’ (PASS).  PASS are soils 
containing iron sulphide that have not been exposed to oxygen (e.g. soils below the water table).  
PASS therefore have not produced sulphuric acid, but have the potential to do so if exposure to 
oxygen occurs. 
 
In New South Wales, development occurring in acid sulphate soils is governed and managed by Local 
Environmental Plans, the Acid Sulphate Soils Management Advisory Committee Planning Guidelines 
and the Acid Sulphate Soils Manual developed by the Acid Sulphate Soils Management Advisory 
Committee (ASSMAC).   
 
Samples were screened prior to laboratory analysis to assess for the possible presence of actual acid 
sulphate soil (AASS) or potential acid sulphate soil (PASS). These results were compared against the 
NSW Acid Sulphate Soils Management Advisory Committee (ASSMAC) Acid Sulphate Soils 
Assessment Guidelines (1998)  guidance indicators, namely: 

• pHF ≤ 4 strongly indicates oxidation has occurred in the past and that AASS are likely to be 
present; 

• pHFOX < 3.5 (but preferably pHFOX <3), plus preferably one or more of a pHFOX reading at least 
one pH unit below the corresponding pHF, a strong reaction with peroxide, change in soil colour 
from grey tones to brown tones or release of sulphurous gases, strongly indicates the presence of 
PASS. 

 
On the basis of the pH testing, selected ‘worst case’ samples were submitted to Envirolab for 
SPOCAS (Peroxide Oxidation Combined Acidity and Sulphate) testing.  The results of analysis are 
summarised in Table 1 and compared with action criteria specified in ASSMAC Acid Sulphate Soils 
Assessment Guidelines (1998).   
 
 
 
10. Groundwater Investigation Levels 

The levels of contaminants in groundwater were assessed against Groundwater Investigation Levels 
(GILs) adopted from applicable guidelines, specifically, the ANZECC (2000) Australian and New 
Zealand Guidelines for Fresh and Marine Water Quality. As the receiving body for groundwater at the 
site is likely to be a marine water body (i.e. Parramatta River leads to Botany Bay and the Tasman 
Sea), the trigger values (where available) for the protection of 95% of marine water species, as 
stipulated in the ANZECC (2000), were considered relevant. 
 
Given that no drinking water bores were registered in close proximity to the site (i.e. through the 
registered bore search) and the region surrounding the site is mixed residential / commercial, it is 
considered unlikely that the regional groundwater would be used for drinking purposes. Use of the 
groundwater for industrial purposes is considered a possibility, however, the threshold levels 
applicable to this use are typically higher than for other beneficial uses. On this basis, the Trigger 
Values (where available) for the protection of 95% of marine water species were adopted as the 
primary GILs. 
 
The Airports (Environment Protection Regulations) criteria have been adopted for TPH C6 – C36 
contaminants, due to the absence of high reliability NSW EPA or ANZECC Guidelines for TPH. 
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The levels of contaminants in the groundwater are assessed against the GILs shown in Table 12. 
 
 
Table 12:  Groundwater Investigation Levels 

Contaminant Adopted Criteria 
(GIL, µg/L) Source 

TPH 
C6 – C9 

>C9 

 

150 

600 

Airport (Environment Protection Regulations (1997), 
Schedule 2 Water Pollution Accepted Limits: Table 1.03 

– Accepted limits of contamination have been adopted as 
screening thresholds [adopted due to the absence of high 

reliability NSW EPA or ANZECC guidelines for TPH]* 

BTEX 
Benzene 

Toluene 

Ethylbenzene 

Xylene 

 

300 

300 

140 

380 

NSW EPA Contaminated Sites Guidelines for Assessing 
Service Station Sites (1994) Threshold concentrations for 

sensitive land use. 

Metals 
Arsenic (III) 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

 

2.3 

5.5 

4.41 

1.3 

4.4 

0.4 

70 

15 

 

ANZECC (2000) Australian Water Quality Guidelines  

for the protection of 95% of marine water species 

 

OCP 
Heptachlor 

Aldrin 

Lindane 

Chlordane (trans + 
cis) 

Dieldrin 

DDE 

DDT 

Endrin 

alpha Endosulphan 

beta Endosulphan 

Methoxychlor 

 

0.00042 

0.0032 

0.0072 

0.0012 

0.012 

0.00052 

0.00042 

0.008 

0.00022 

0.0072 

0.0042 
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Contaminant Adopted Criteria 
(GIL, µg/L) Source 

PCB 
Arochlor 1016 

Arochlor 1221 

Arochlor 1232 

Arochlor 1242 

Arochlor 1248 

Arochlor 1254 

Arochlor 1260 

 

0.0092 

12 

0.32 

0.62 

0.032 

0.032 

252 

Phenols 
Phenol 

Pentachlorophenol 

 

400 

22 

PAH 
Total 

Benzo(a)pyrene 

Naphthalene 

Anthracene 

Phenanthracene 

Fluoranthene 

 

Not specified 

0.12 

70 

0.012 

0.62 

12 
Notes: 
* Other than a ‘low reliability’ final chronic value of 7µg/L for petroleum hydrocarbon, which is not routinely 

achievable by NATA laboratories due to inability to meet the required detection limits. 
1 Low reliability trigger value for chromium (III) (Section 8.3.7 of ANZECC 2000) 
2 Low reliability trigger value (Section 8.3.7 of ANZECC 2000). Insufficient data for reliable trigger value. 

Interim working value or low reliability value used for screening purposes. 
 
The laboratory practical quantitation limits (PQL) are taken as the initial screening level for VOCs. 
Should there be detected concentrations of VOC, then ANZECC, 2000 low reliability trigger values will 
be used (where available). In the absence of such trigger levels, appropriate national or international 
guidelines will be referenced. 
 
 
 
11. Results 

11.1 Field Observations – Soil 

Fill was observed at all bore locations to a maximum depth of 2.5 m bgl (MW01). Fill across the site 
comprised generally of silty sandy fill with roadbase gravel, trace brick fragments, and specific finds of 
pottery (BH105), asbestos cement pipe and fragments (BH107). Ash was noted in soil from BH102, 
BH103, BH106, BH107, BH110 and MW101. A burnt out area (possibly fire effected) was observed 
BH110 at 1.9 m. No odour was observed from any of the samples. 
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Natural soil was encountered underlying the fill and was noted to comprise mainly orange brown or 
yellow silty sand. 
 
Reference should be made to the bore logs in Appendix H. 
 
 
11.2 Soil Field Testing Results 

Replicate samples were collected in plastic bags, and were allowed to equilibrate under ambient 
temperatures before screening for Total Photoionisable Compounds (TOPIC), using a calibrated 
Photoionisation Detector (PID). Results of the samples screening indicated that all samples had 
concentrations below 1 ppm. The low readings collected are indicative of Australian soil background 
levels, and do not indicate the presence of TOPIC. 
 
 
11.3 Field Observations – Groundwater  

Groundwater levels were measured prior to purging on 26 and 30 September 2011. The well depths 
and depth to groundwater are listed in Table 2, Section 9.6.  No free phase product was detected by 
the interface dip-meter during sampling. At the time of purging, no odour was observed in the 
groundwater. 
 
 
11.4 pH Screening  

The pH screening results are used for indicative purposes only and no firm criteria are applicable.  
General comparative values for pH screening are provided by ASSMAC, however it is noted that these 
may provide a false indication due to potential presence of inclusions in the soil (e.g. organic matter, 
shells) that may affect the pH values. In general, however, a substantial drop in pH value typically 
suggests elevated potential for presence of ASS. 
 
The pHF (distilled water) values for the screened samples ranged between 8.1 and 10.2 (all greater 
than 4), whilst the pHFOX (oxidised) values ranged between 5.7 and 10.1 (all greater than 3.5).  As 
such the pH screening provided no real indicators of AASS or PASS. 
 
 
11.5 Laboratory Results 

The laboratory results are summarised in the following Tables 13 (soil contamination), 14 
(groundwater contamination) and 15 (salinity and aggressivity). The NATA accredited full laboratory 
certificates are provided in Appendix I. 
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MW01/0.5-0.6 19/09/2011 4 10 120 240 150 0.7 100 160 1.0 16.0 <25 <250 <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 <PQL chrysotile & amosite asbestos. 
trace respirable fibres detected

MW01/2.5-2.6 19/09/2011 <4 <0.5 6 9 51 0.2 4 46 0.25 3.15 <25 <250 <0.2 <0.5 <1.0 <2.0 - - - - - -
MW02/0.5-0.6 19/09/2011 <4 <0.5 3 3 4 <0.1 3 5 0.08 0.68 <25 <250 <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 <PQL NAD

Dup02 19/09/2011 <4 <0.5 4 3 11 <0.1 2 9 <0.05 <PQL <25 <250 <0.2 <0.5 <1.0 <2.0 - - - - - -
MW02/1.0-1.1 19/09/2011 <4 <0.5 2 3 5 <0.1 2 5 <0.05 <PQL <25 <250 <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 - NAD
MW03/0.5-0.6 20/09/2011 <4 <0.5 54 24 71 0.3 14 100 <0.05 <PQL <25 <250 <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 <PQL NAD
BH01/0.2-0.3 23/09/2011 <4.0 <0.5 150 34 6 <0.1 120 63 <0.05 0.2 <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 <PQL NAD
BH01/1.0-1.1 23/09/2011 <4.0 <0.5 8 6 9 <0.1 4 12 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 - - - - - -

Dup08 23/09/2011 <4.0 <0.5 8 6 9 <0.1 4 11 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 - - - - - -
BH02/0.4-0.5 23/09/2011 <4.0 <0.5 4 3 7 <0.1 2 7 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 NAD
BH02/1.0-1.1 23/09/2011 <4.0 <0.5 5 3 5 <0.1 2 7 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 - - - - - -
BH03/0.5-0.6 22/09/2011 <4.0 <0.5 4 8 39 0.1 3 12 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 NAD
BH04/1.0-1.1 22/09/2011 <4.0 <0.5 1 2 2 <0.1 <1.0 4 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 - - - - - -
BH05/0.4-0.5 22/09/2011 10 1.9 16 58 630 2.3 9 1300 0.54 4.54 <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 NAD
BH06/0.2-0.3 23/09/2011 5 0.5 12 34 510 0.4 6 220 0.11 0.31 <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 NAD
BH07/0.8-1.0 22/09/2011 6 4 26 1500 220 0.2 92 460 0.23 2.73 <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 <PQL chrysotile & amosite asbestos
BH08/0.1-0.2 22/09/2011 <4.0 <0.5 140 32 6 <0.1 120 62 <0.05 0.2 <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 - NAD

Dup04 22/09/2011 <3 0.6 120 29 6 <0.05 110 78 <0.1 1.1 <20 <120 <0.1 <0.1 <0.1 <0.2 - - - - - -
BH09/0.5-0.6 23/09/2011 <4.0 <0.5 5 4 7 <0.1 3 7 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 - NAD
BH09/1.0-1.1 23/09/2011 <4.0 <0.5 3 2 4 <0.1 2 5 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 - - - - - -
BH10/0.5-0.6 23/09/2011 <4.0 <0.5 13 7 62 0.2 2 31 0.27 2.87 <25 <PQL <0.2 <0.5 <1.0 <2.0 - - - - - -
BH10/1.0-1.1 23/09/2011 <4.0 <0.5 6 <1.0 4 <0.1 1 1 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 - NAD
BH10/1.7-1.8 23/09/2011 4 <0.5 14 14 20 <0.1 3 10 <0.05 <PQL <25 <PQL <0.2 <0.5 <1.0 <2.0 <PQL <PQL <PQL <5.0 <PQL NAD

TB1 22/09/2011 - - - - - - - - - - <25 - <0.2 <0.5 <1.0 <2.0 - - - - - -
TS1 22/09/2011 - - - - - - - - - - - - 104% 104% 107% 107% - - - - - -
TB2 23/09/2011 - - - - - - - - - - <25 - <0.2 <0.5 <1.0 <2.0 - - - - - -
TS2 23/09/2011 - - - - - - - - - - - - 105% 105% 102% 102% - - - - - -

4 0.5 1 1 1 0.1 1 1 0.05 0.1 25 250 0.5 0.5 1 3 0.1 0.1 1 5 1 -

400 80 48% 4000 1200 60 2400 28000 4 80 65 1000 1 1.4/130 3.1/50 14/25 40/200/800/40 6 - 40 80 - nil

200 40 200 2000 600 30 600 14000 2 40 - - - - - - 20/100/400/20 6 - - 40 - NAG

- - - - - - - - - - 65 1000 1 1.4 3.1 14 - - - - - NAG

Notes
1 NSW DEC Contaminated Sites: Guidelines for the NSW Site Auditors Scheme 2nd edition, 2006 . Health-based guidelines for residential with minimal access land use (Column D)
2 NSW DEC Contaminated Sites: Guidelines for the NSW Site Auditors Scheme 2nd edition, 2006 . Health-based guidelines for recreational open space and playing fields, including secondary schools land use (Column D)
3 NSW EPA (1994) Contaminated Sites Guidelines for Assessing Service Station Sites  threshold concentrations for sensitive land use
4 All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) will be too reactive and unstable under the normal environment
5 All PQLs are 0.1, with the exception of benzo(b+k)fluoranthene where PQL is 0.2
6 Aldrin+Dieldrin/Chlordane/ DDD+DDE+DDT/Heptachlor
7 ANZECC/NHMRC (1992) Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites , Environmental Soil Quality Guidelines Background A [ANZECC A];
- Not Tested

NAG No Asbestos Detected at the reporting limit of 0.1g/kg
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Table 13:  Results of Soil Analysis (All results in mg/kg unless otherwise stated)
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MW01 30/09/2011 2 <0.1 2 4 <1 0.1 2 14 <1 <1 <PQL <10 <250 <1 <1 <1 <2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2 <2 <2 <2 <2 <2 <2 <PQL 130
MW02 30/09/2011 <1 <0.1 1 3 <1 <0.1 1 9 <1 <1 <PQL <10 <250 <1 <1 <1 <2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2 <2 <2 <2 <2 <2 <2 <PQL 110
Dup01 30/09/2011 <1 <0.1 <1 <1 <1 <0.1 <1 4 - - - <10 <250 <1 <1 <1 <2 - - - - - - - - - - - - - - - - - - - -
MW03 30/09/2011 <1 <0.1 4 2 <1 <0.1 3 6 <1 <1 <PQL <10 <250 <1 <1 <1 <2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2 <2 <2 <2 <2 <2 <2 <PQL 140

1 0.1 1 1 1 0.1 1 1 0.1 0.1 0.1 10 250 1 1 1 2 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.002 0.002 0.002 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 1 0.05

2.3 5.5 4.4 1.3 4.4 0.4 70 15 0.1 70 NA 150 2 600 2 300 3 300 3 140 3 380 3 0.0004* 0.003* 0.007* 0.001* 0.01* 0.0005* 0.0004* 0.008 0.0002* 0.007* 0.004* 0.009* 1* 0.3* 0.6* 0.03* 0.03* 25* 0.3* NA

Notes
* Low reliability trigger value (section 8.3.7 of ANZECC 2000). Insufficient data for reliable trigger value. Interim working value used for screening purposes.
1 Low reliability trigger value (section 8.3.7 of ANZECC 2000) for chromium III
2 Airport (Environment Protection) Regulations (1997), Schedule 2 Water Pollution Accepted Limits: Table 1.03 - Accepted Limits of contamination.
3 NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites  (1994), threshold concentrations for sensitive land use.
4 ANZECC (2000) Australian Water Quality Guidelines  for the protection of 95% of marine water species.
- Not Tested

NA Not Applicable
BOLD Exceedence of Groundwater Investigation Level (GIL)

Hardness 
mgCaCO3/L

Total 
Petroleum 

Hydrocarbons 
(TPH)

Monocyclic Aromatic 
Hydrocarbons (BTEX)

VOC

72628.00 - 12-14 Phillip and 333 Church Streets, Parramatta

Trigger Values -       Marine 
Water GIL                        95% 

Level of Protection

PQL

Table 14:  Results of Groundwater Analysis (All results in µg/L unless otherwise stated)

Sample ID

Polycyclic Aromatic 
Hydrocarbons (PAH)4Heavy Metals4

Sampling 
Date

Organochlorine Pesticides (OCP)4 PCB4

Phase 1 and 2 Contamination Investigation
Phillip Church Sts, Parramatta

Project 72628
November 2011
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Bore Sample pH Chloride Sulphate ESP Sodicity Soil Texture Group Textural EC1:5 ECe Salinity Class
Depth SO4 To Concrete To Steel Class Factor [M] [Lab.] [M x EC1:5]

(m) (ppm) (ppm) (%) [DLWC] (μS/cm) (dS/m) [Richards 1954]

MW1 0.5-0.6 9.8 28 310 Non-Aggressive Non-Aggressive 2.9 non sodic Loam 10 310 3.1 Slightly Saline
2.0-2.1 9.5 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 620 6.2 Moderately Saline

MW2 1.0-1.1 9.0 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 80 0.8 Non Saline

MW3 0.5-0.6 9.5 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 240 2.4 Slightly Saline

BH1 0.5-0.6 8.2 17 23 Non-Aggressive Non-Aggressive 3 non sodic Clay loam 9 86 0.8 Non Saline

BH3 1.0-1.1 8.2 3 22 Non-Aggressive Non-Aggressive NT - Clay loam 9 49 0.4 Non Saline

BH4 1.5-1.6 7.4 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 30 0.3 Non Saline

BH5 0.4-0.5 8.0 6 17 Non-Aggressive Non-Aggressive <1 non sodic Loam 10 100 1.0 Non Saline

BH6 1.1-1.2 7.7 NT NT Non-Aggressive Non-Aggressive NT - Sandy loam 14 48 0.7 Non Saline

BH7 0.8-1.0 10.6 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 460 4.6 Moderately Saline

BH8 0.3-0.4 6.9 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 340 3.4 Slightly Saline
2.0-2.1 4.7 16 190 Mild Non-Aggressive 1.3 non sodic Sandy loam 14 190 2.7 Slightly Saline

BH9 1.0-1.1 7.9 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 42 0.4 Non Saline

BH10 0.5-0.6 6.9 NT NT Non-Aggressive Non-Aggressive NT - Loam 10 180 1.8 Non Saline
1.7-1.8 7.3 13 71 Non-Aggressive Non-Aggressive NT - Light medium clay 8 130 1.0 Non Saline

ESP = Exchangeable Sodium Percentage (sodicity)
EC1.5= Electrical Conductivity (!:5 Soil/Water suspension)
M = Multiplier factor based on soil texture
ECe = Electrical Conductivity = EC1.5 * M
NT = Not Tested

[AS2159]

Table 15 - Test Bore Data, Laboratory Tests and Assessment

Aggressivity

Phase 1 and 2 Contamination Investigation
Phillip and Church Streets, Parramatta

Project 72628
November 2011
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12. Discussion 

12.1 Soil Investigation 

A series of soil samples, collected by DP, were analysed as part of the investigation of the site for 
organic and inorganic contaminants. The results are summarised on Table 13, Section 11.5. 
 
The results of the soil analyses indicate that the organic and inorganic contaminant concentrations in 
all but one analysed soil sample were within the adopted SAC. The sample BH05/0.4-0.5 was found to 
have a lead concentration of 630 mg/kg, above the HIL C of 600 mg/kg. The concentration of lead was 
below the criteria for residential with minimal access to soils (HIL D). The source of the lead may be 
the filling or lead based paints used on former structures. 
 
Two samples returned positive results for asbestos. MW01/0.5-0.6 was found to have chrysotile and 
amosite asbestos with trace respirable fibres detected. BH07/0.8-1.0 was also found to have 
chrystotile and amosite asbestos, but with no respirable fibres. The asbestos may be sourced from: 
 
• A possible asbestos pipe passing in close proximity to the two bores; 

• Asbestos in the filling; and/or 

• Residual asbestos resulting from the demolition of former structures. 
 
 
12.2 Groundwater Investigation 

Three groundwater monitoring wells were installed across the site to enable the sampling and analysis 
of groundwater. The results are summarised on Table 14, Section 11.5. 
 
The results of the groundwater analysis indicate that organic and inorganic contaminant 
concentrations were within the adopted GIL, with the exception of copper in MW01 (4 µg/L), MW02 
(3 µg/L) and MW03 (2 µg/L), exceeding the GIL 1.3 µg/L. The elevated copper level is considered to 
be indicative of background levels and is therefore not considered to be significant. 
 
 
12.3 Acid Sulphate Soil Investigation 

The laboratory results for the ASS assessment are summarised in the following Table 16. The NATA 
accredited full laboratory certificates are provided in Appendix I. 
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Table 16:  Results of ASS Laboratory Analysis 

Sample 

S-POCAS Results 

pH^ Acid Trail (mol 
H+/tonne) Sulphur Trail (%) Retained 

Acidity (%)

pHf pHfox Change TAA TPA TSA SKCL Sp SPOS Snas 

MW01/4.0-4.1 8.82 5.72 3.1 <5 <5 <5 0.007 0.04 0.04 - 

MW02/3.0-3.1 8.48 8.37 0.11 <5 <5 <5 <0.005 0.007 0.006 - 

Guidelines <4* <3.5** ≤-1** 
18# 

36## 

18# 

36## 

18# 

36## 
- - 

0.03# 

0.06## 
- 

Notes: 
TAA Total Actual Acidity 
TPA Total Potential Acidity 
TSA Total Sulphidic Acidity (TPA-TAA) 
SKCl KCl extractable sulphur 
SP peroxide oxidation sulphur 
SPOS Peroxide oxidisable sulphur 
Snas Net acid soluble sulphur 
+ provides brief description only, full material description given in Test Bore Reports, Appendix B 
* for Actual Acid Sulphate Soil 
** Indicative value only, for Potential Acid Sulphate Soil 
# ASSMAC Action Criteria for disturbance of 1 – 1000 tonnes of coarse textured material i.e. sands to loamy 
sands 
## ASSMAC Action Criteria for disturbance of 1 – 1000 tonnes of medium textured material i.e. sandy loams 
to light clay 
^ pHf non-oxidised pH 
  pHfox oxidised pH 
  Change pHfox – pHf 
 
 
Based on the analytical results of the acid sulphate soil tests, the following observations were made: 

• Based on site observations, screening test results and taking into account the various fill/soil 
horizons encountered, samples MW01/4.0-4.1 and MW02/3.0-3.1 were selected and submitted for 
SPOCAS testing; 

• SPOS levels (sulphur trail) were only slightly above the action criteria of 0.03% for MW01/4.0-4.1; 

• The acid trail in both samples were below the TPA and TSA action criteria of 18 mol H+/tonne, 
indicating the unlikely presence of ASS and acidic components in soil. 

 
It is considered that the likelihood of the presence of ASS and acidic components in soil across the 
site is low. 
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12.4 Salinity and Aggressivity 

The test results applicable to the assessment of soil salinity and aggressivity are presented on 
Table 15, Section 11.5. 
 
The test results indicate the following soil characteristics: 

• The site soils (fill and natural) most likely to be disturbed through future development (i.e. upper 
2 m) were found to be generally non saline, with only a small number of samples indicating slight 
to moderate salinity; 

• The soils within the same depth range were found to be non sodic; and 

• The soils within the same depth range were found to be non aggressive to both steel and 
concrete. 

 
One low soil pH was found at BH8/2.0-2.1 m, suggesting mild aggressivity towards concrete. 
 
Based on the site observations and analytical results, it is considered that there are not likely to be any 
significant issues with the proposed development as a result of soil salinity or aggressivity. However, it 
is important to utilised good soil management and construction practices to minimise the potential for 
mobilising saline soils (where they may exist) and mitigating any impacts potentially undetected saline 
or aggressive soils may have on the proposed development.  Such measure may include: 

• Avoiding work that results in water collecting in low lying areas, depressions, or behind fill 
embankments or near trenches.  This can lead to water logging of the soils, evaporative 
concentration of salts, and eventual breakdown in soil structure resulting in accelerated erosion; 

• Retain or use native vegetation in landscaping areas, as such species are likely to be more 
adapted to the local environment; 

• Any pavements should be designed to be well drained of surface water.  There should not be 
excessive concentrations of runoff or ponding that would lead to water-logging of the pavement or 
additional recharge to the groundwater through any more permeable zones in the underlying 
filling material;   

• Surface drains should generally be provided along the top of batter slopes to reduce the potential 
for concentrated flows of water down slopes possibly causing scour;   

• Ensure that the damp proof membrane, where used, is constructed in accordance with the 
Building Code of Australia and does not permit any bridging between bricks below and above the 
membrane; 

• Use a minimum 50 mm bedding sand layer beneath any ground bearing concrete floor slabs; and 

• Ensure that all concrete structures are designed appropriately in accordance with Australian 
Standard AS2159 (2009) for mildly aggressive conditions. 

 
 
 



 42 of 43 

Phase 1 & 2 Contamination Investigation Project 72628.00 
12-14 Phillip and 333 Church Streets, Parramatta November 2011
 

13. Conclusion and Recommendations 

This Phase 1 and 2 contamination investigation indicates that there is generally a low risk of soil or 
groundwater contamination within the site. As such, the site is considered, from a contamination 
perspective, to be generally suitable for the proposed development. The investigation also indicates 
that there are not likely to be any significant impacts to the development as a result of acid sulphate 
soils, soil salinity or aggressivity. 
 
The following recommendations are provided in terms of further site investigations and management: 

• It appears that there may be some asbestos on the site due to a former asbestos cement 
pipe/conduit located in the north western corner of the site, or asbestos in the filling (MW01 and 
BH107). In the event that this section is to be excavated during construction works, any asbestos 
cement materials should be removed by a suitably qualified and AS A licenced contractor. Given 
the detection of trace respirable fibres, air monitoring will be required as part of the works; 

• Should any asbestos fragments be detected during future civil works, this area should be 
demarcated and the AS A licensed contractor engaged to removed the identified impact; 

• Any soils requiring removal from the site must initially be classified in accordance with the NSW 
waste classification guidelines; 

• Due to the limited access beneath the building at 333 Church Street, DP recommends that once 
the concrete slabs associated with the building have been removed, additional sampling in this 
area is conducted to ensure a complete sampling density in line with OEH NSW requirements. 

 
 
 
14. Limitations 

Douglas Partners (DP) has prepared this report for a Phase 1 and 2 contamination assessment at 12 
– 14 Phillip Street and 333 Church Street, Parramatta, NSW in accordance with DP's proposal dated 6 
September 2011 and acceptance received from Ms Lucinda Mander-Jones of Parramatta City Council 
on 16 September 2011.  The report is provided for the exclusive use of Parramatta City Council for this 
project only and for the purpose(s) described in the report.  It should not be used for other projects or 
by a third party.  In preparing this report DP has necessarily relied upon information provided by the 
client and/or their agents. 
 
The results provided in the report are indicative of the sub-surface conditions only at the specific 
sampling or testing locations, and then only to the depths investigated and at the time the work was 
carried out.  Sub-surface conditions can change abruptly due to variable geological processes and 
also as a result of anthropogenic influences.  Such changes may occur after DP's field testing has 
been completed. 
 
DP's advice is based upon the conditions encountered during this investigation.  The accuracy of the 
advice provided by DP in this report may be limited by undetected variations in ground conditions 
between sampling locations.  The advice may also be limited by budget constraints imposed by others 
or by site accessibility. 
 
This report must be read in conjunction with all of the attached notes and should be kept in its entirety 
without separation of individual pages or sections.  DP cannot be held responsible for interpretations 
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or conclusions made by others unless they are supported by an expressed statement, interpretation, 
outcome or conclusion given in this report.   
 
 

Douglas Partners Pty Ltd 
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Introduction 
These notes have been provided to amplify DP's 
report in regard to classification methods, field 
procedures and the comments section.  Not all are 
necessarily relevant to all reports. 
 
DP's reports are based on information gained from 
limited subsurface excavations and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be 
regarded as interpretive rather than factual 
documents, limited to some extent by the scope of 
information on which they rely. 
 
 
Copyright 
This report is the property of Douglas Partners Pty 
Ltd.  The report may only be used for the purpose 
for which it was commissioned and in accordance 
with the Conditions of Engagement for the 
commission supplied at the time of proposal.  
Unauthorised use of this report in any form 
whatsoever is prohibited. 
 
 
Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, and 
their reliability will depend to some extent on 
frequency of sampling and the method of drilling or 
excavation.  Ideally, continuous undisturbed 
sampling or core drilling will provide the most 
reliable assessment, but this is not always 
practicable or possible to justify on economic 
grounds.  In any case the boreholes and test pits 
represent only a very small sample of the total 
subsurface profile. 
 
Interpretation of the information and its application 
to design and construction should therefore take 
into account the spacing of boreholes or pits, the 
frequency of sampling, and the possibility of other 
than 'straight line' variations between the test 
locations. 
 
 
Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential problems, 
namely: 
• In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

• A localised, perched water table may lead to 
an erroneous indication of the true water 
table; 

• Water table levels will vary from time to time 
with seasons or recent weather changes.  
They may not be the same at the time of 
construction as are indicated in the report; 
and 

• The use of water or mud as a drilling fluid will 
mask any groundwater inflow.  Water has to 
be blown out of the hole and drilling mud must 
first be washed out of the hole if water 
measurements are to be made. 

 
More reliable measurements can be made by 
installing standpipes which are read at intervals 
over several days, or perhaps weeks for low 
permeability soils.  Piezometers, sealed in a 
particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 
 
 
Reports 
The report has been prepared by qualified 
personnel, is based on the information obtained 
from field and laboratory testing, and has been 
undertaken to current engineering standards of 
interpretation and analysis.  Where the report has 
been prepared for a specific design proposal, the 
information and interpretation may not be relevant 
if the design proposal is changed.  If this happens, 
DP will be pleased to review the report and the 
sufficiency of the investigation work. 
 
Every care is taken with the report as it relates to 
interpretation of subsurface conditions, discussion 
of geotechnical and environmental aspects, and 
recommendations or suggestions for design and 
construction.  However, DP cannot always 
anticipate or assume responsibility for: 
• Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

• Changes in policy or interpretations of policy 
by statutory authorities; or 

• The actions of contractors responding to 
commercial pressures. 

If these occur, DP will be pleased to assist with 
investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 
during construction appear to vary from those 
which were expected from the information 
contained in the report, DP requests that it be 
immediately notified.  Most problems are much 
more readily resolved when conditions are 
exposed rather than at some later stage, well after 
the event. 
 
Information for Contractual Purposes 
Where information obtained from this report is 
provided for tendering purposes, it is 
recommended that all information, including the 
written report and discussion, be made available.  
In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a 
specially edited document.  DP would be pleased 
to assist in this regard and/or to make additional 
report copies available for contract purposes at a 
nominal charge. 
 
Site Inspection 
The company will always be pleased to provide 
engineering inspection services for geotechnical 
and environmental aspects of work to which this 
report is related.  This could range from a site visit 
to confirm that conditions exposed are as 
expected, to full time engineering presence on 
site. 
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QA/QC PROCEDURES AND RESULTS 
 
Q1 - FIELD QUALITY ASSURANCE AND QUALITY CONTROL 
 
The field QC procedures for sampling as prescribed in Douglas Partners Field Procedures Manual 
were followed at all times during the assessment.   
 
Sample Collection 
Sample collection procedures and dispatch for soil and groundwater are reported in Section 9, Quality 
Assurance and Quality Control.  
 
Logs 
Logs for each sampling location were recorded in the field. The individual samples were recorded on 
the field logs along with location, depth, initials of sampler, duplicate locations and duplicate type. 
Borehole Logs are presented in Appendix H.  
 
Chain of Custody 
Analysis to be performed on each sample and the dispatch courier were recorded on the COCs and 
accompanied samples to the analytical laboratory. Signed copies of COCs are presented in Appendix 
I, following the laboratory reports. 
 
Sample Splitting Techniques 
Replicate samples were collected in the field as a measure of accuracy, precision and repeatability of 
the results.  Field replicate samples for soil were collected from the same location and an identical 
depth to the primary sample.  Equal portions of the primary sample were placed into the sampling jars 
and sealed.  The sample was not homogenised in a bowl and then split to prevent the loss of volatiles 
from the soil. Replicate samples were labelled with a DP identification number, recorded on DP bore 
logs, so as to conceal their relationship to their primary sample from the analysing laboratory.  
 
Replicate Frequency 
Field sampling comprised replicate sampling, at a rate of approximately one replicate sample for every 
twenty original samples for intra and inter-laboratory analysis.  
 
Trip Spikes 
According to the NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (1997), 
laboratory prepared trip spikes are to be taken into the field, subjected to the same preservation 
methods as the field samples, then analysed, for the purposes of determining the losses in volatile 
organics incurred prior to reaching the laboratory. 
 
The laboratory prepared two soil trip spikes which were preserved in the standard manner and taken 
into the field unopened.  The volatile organic recovery rates are shown below.  At this stage, the 
laboratory has no standard acceptance limits in recovery rates as results from in-house laboratory 
controls often vary.  Results in Table Q1 indicate that the percentage losses for BTEX during the trips 
were minimal and therefore appropriate preservation techniques were employed. 
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Table Q1:   Trip Spike Results 

Sample ID Matrix Recovery (%) 
Benzene Toluene Ethyl Benzene m+p xylene o-xylene 

TS1-22/09/2011 Soil 104 104 107 107 107 
TS2-23/09/2011 Soil 105 105 102 102 102 

 
Trip Blanks 
Laboratory prepared soil trip blanks were taken out to the field unopened on both days of fieldwork, 
subjected to the same preservation methods as the field samples, then analysed for the purposes of 
determining the transfer of contaminants into the blank samples incurred prior to reaching the 
laboratory.  The result of the laboratory analysis for the trip blanks is shown in Table Q2. 
 
Table Q2:  Trip Blank Results 

Sample ID Matrix 
TPH BTEX 

C6-C9 Benzene Toluene Ethyl Benzene m+p 
xylene o-xylene 

TB1-
22/09/2011 Soil <25 <0.2 <0.5 <1.0 <2.0 <1.0 

TB2-
23/09/2011 Soil <25 <0.5 <0.5 <1.0 <2.0 <1.0 

 
Levels of analytes were all below detection limits indicating that cross contamination had not occurred 
during the course of the round trip from the site to the laboratory. 
 
Field Instrument Calibration 
The groundwater parameters were measured with a 90FL-T water quality meter. The water quality 
meter was calibrated prior to use in the field with pH buffer solutions of 4 and 10. 
 
All soil samples were screened for the presence of Total Photo-Ionisable Compounds (TOPIC) using a 
calibrated Photo-Ionisation Detector (PID). The PID was calibrated by Douglas Partners prior to 
fieldwork with Isobutylene gas. 
 
Relative Percentage Difference 
Intra- and inter-laboratory replicates were conducted as an internal check of the reproductively within 
the primary laboratory (Envirolab Pty Ltd) and the inter-laboratory, SGS Laboratories, as a measure of 
consistency of sampling techniques. Soil samples and their replicate pairs were analysed by Envirolab 
for heavy metals, TPH, BTEX and PAH.  One replicate pair was analysed by SGS Laboratories as a 
measure of precision between laboratories. A groundwater sample and its replicate pair were 
additionally tested for heavy metals, TPH and BTEX.  A measure of the consistency of results for field 
samples is derived by the calculation of relative percentage differences (RPDs) for duplicate samples.  
Laboratory reports state that a RPD of ± 30-50% is considered acceptable.  Laboratory results also 
note that the RPDs should be ignored where results are less than 5 times the PQL.  Comparative 
laboratory results of original and replicate samples are shown below in Tables Q3 – Q6. 
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Table Q3: Comparative Results of Replicate Soil Sample Analysis - Intra-laboratory Results 

Sample ID 

Heavy Metals PAH 

Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc B(a)P PAH 

MW02/0.5-0.6 <4 <0.5 3 3 4 <0.1 3 5 0.08 0.68 
Dup02 <4 <0.5 4 3 11 <0.1 2 9 <0.05 <PQL 
PQL 4 0.5 1 1 1 0.1 1 1 0.05 0.1 
Difference 0 0 1 0 7 0 1 4 NA NA 
RPD (%) 0 0 29 0 93 0 40 57 NA NA 

 

Sample ID 

Total Petroleum 
Hydrocarbons (TPH) Monocyclic Aromatic Hydrocarbons (BTEX) 

C6-C9 C10-C36 Benzene Toluene Ethylbenzene Total 
Xylene 

MW02/0.5-0.6 <25 <250 <0.2 <0.5 <1.0 <2.0 
Dup02 <25 <250 <0.2 <0.5 <1.0 <2.0 
PQL 25 250 0.5 / 0.2 0.5 1 / 0.5 3 / 1 / 0.5 
Difference 0 0 0 0 0 0 
RPD (%) 0 0 0 0 0 0 

 
 
Table Q4: Comparative Results of Replicate Soil Sample Analysis - Inter-laboratory Results 

Sample ID 

Heavy Metals PAH 

Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc B(a)P PAH 

BH08/0.1-0.2 <4.0 <0.5 140 32 6 <0.1 120 62 <0.05 0.2 
Dup04 <3.0 0.6 120 29 6 <0.05 110 78 <0.1 1.1 
PQL 4 0.5 1 1 1 0.1 1 1 0.05 0.1 
Difference 0 NA 20 3 0 NA 10 16 NA 0.9 
RPD (%) 0 NA 15 10 0 NA 8.7 22.9 NA 138 
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Sample ID 

Total Petroleum 
Hydrocarbons 

(TPH) 
Monocyclic Aromatic Hydrocarbons (BTEX) 

C6-C9 C10-C36 Benzene Toluene Ethylbenzene Total 
Xylene 

BH08/0.1-0.2 <25 <PQL <0.2 <0.5 <1.0 <2.0 
Dup04 <20 <120 <0.1 <0.1 <0.1 <0.2 
PQL 25 250 0.5 / 0.2 0.5 1 / 0.5 3 / 1 / 0.5 
Difference NA NA NA NA NA NA 
RPD (%) NA NA NA NA NA NA 

 
 
Table Q5:  Comparative Results of Replicate Soil Sample Analysis - Intra-laboratory Results  

Sample ID 

Heavy Metals PAH 

Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc B(a)P PAH 

BH01/1.0-1.1 <4.0 <0.5 8 6 9 <0.1 4 12 <0.05 <PQL 
Dup08 <4.0 <0.5 8 6 9 <0.1 4 11 <0.05 <PQL 
PQL 4 0.5 1 1 1 0.1 1 1 0.05 0.1 
Difference 0 0 0 0 0 0 0 1 0 0 
RPD (%) 0 0 0 0 0 0 0 8.7 0 0 

 

Sample ID 

Total Petroleum 
Hydrocarbons 

(TPH) 
Monocyclic Aromatic Hydrocarbons (BTEX) 

C6-C9 C10-C36 Benzene Toluene Ethylbenzene Total 
Xylene 

BH01/1.0-1.1 <25 <PQL <0.2 <0.5 <1.0 <2.0 
Dup08 <25 <PQL <0.2 <0.5 <1.0 <2.0 
PQL 25 250 0.5 / 0.2 0.5 1 / 0.5 3 / 1 / 0.5 
Difference 0 0 0 0 0 0 
RPD (%) 0 0 0 0 0 0 
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Table Q6:  Comparative Results of Replicate Groundwater Sample Analysis – Intra-laboratory 
Results  

Sample ID 

Heavy Metals 

Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc 

MW02 <1 <0.1 1 3 <1 <0.1 1 9 
Dup01 <1 <0.1 <1 <1 <1 <0.1 <1 4 
PQL 4 0.5 1 1 1 0.1 1 1 
Difference 0 0 NA NA 0 0 NA 5 
RPD (%) 0 0 NA NA 0 0 NA 76.9 

 

Sample ID 

Total Petroleum 
Hydrocarbons 

(TPH) 
Monocyclic Aromatic Hydrocarbons (BTEX) 

C6-C9 C10-C36 Benzene Toluene Ethylbenzene Total 
Xylene 

MW02 <10 <250 <1 <1 <1 <2 
Dup01 <10 <250 <1 <1 <1 <2 
PQL 25 250 0.5 / 0.2 0.5 1 / 0.5 3 / 1 / 0.5 
Difference 0 0 0 0 0 0 
RPD (%) 0 0 0 0 0 0 

 
 
The calculated RPD values were mostly within the acceptable range for the samples and their replicates, 
with the exception of the following: 

• MW02/0.5 – 0.6 and Dup07 (soil) for lead (93%), nickel (40%), zinc (57%); 

• BH08/0.5 – 0.6 and Dup04 (soil) for total PAH (138%); and 

• MW02 and Dup01 (water) for zinc (76.9%). 
 
Based on the RPDs it is considered in general the numerical difference in the concentrations is not large 
and therefore the actual difference is not significant. The variation in numerical differences may also be 
due to the heterogenous nature of the fill material. It is therefore considered that the results indicate an 
acceptable consistency between the samples and their replicates, and indicate that suitable field 
sampling methodology was adopted and laboratory precision was achieved. 
 
For the zinc in groundwater that was over the general acceptance range, the numerical difference in the 
concentrations is not considered large and therefore the actual difference is not significant, although the 
RPD is above 50%.  It is therefore considered that the results indicate an acceptable consistency 
between the sample and its replicate and indicates that suitable field sampling methodology was 
adopted and laboratory precision was achieved. 
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Q2 - LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL 
 
The following QA/QC procedures were conducted by the laboratories. 
 
Reagent Blank 
This sample is prepared and analysed at the beginning of every analytical run, following calibration of 
the analytical apparatus.  The laboratory results for reagent blanks for soil and groundwater analyses 
indicated concentrations of all analytes to be below laboratory detection limits. These results are 
included in the laboratory reports in Appendix I. The laboratory results for blanks indicated 
concentrations of all analytes to be below laboratory detection limits and therefore the results were 
considered to be acceptable. 
 
Spike Recovery 
This is a sample replicate prepared by adding a known amount of analyte prior to analysis, and then 
treated exactly the same as all other samples.  The recovery result indicates the proportion of the 
known concentration of the analyte that is detected during analysis.  These results are included in the 
laboratory reports in Appendix I.  The spike recovery rates are compared with limits as specified in 
Envirolab Services Quality Control System, and any exceedances are highlighted in the reports.  
 
The Envirolab report indicated that the percentage recovery of acid extractable metals in soil was not 
possible to report due to the high concentration of elements in the sample. However, an acceptable 
recovery was obtained for the LCS. 
 
All other surrogate recoveries were within the laboratory limits, thereby indicating acceptable analyte 
recovery rates. 
 
Surrogate Recovery 
This sample is prepared by adding a known amount of surrogate, which behaves similarly to the 
analyte, prior to analysis to each sample.  The recovery result indicates the proportion of the known 
concentration of the surrogate that is detected during analysis.  The surrogate recovery rates are 
compared with limits as specified in Envirolab Services and any exceedances are highlighted in the 
reports.   
 
All surrogate recoveries were within the laboratory limits, thereby indicating acceptable analyte 
recovery rates. 
 
Duplicates 
These are additional portions of a sample which are analysed in exactly the same manner as all other 
samples.  The duplicate sample results are included in the laboratory results in Appendix I. The 
laboratory report indicates that the duplicate results were within the laboratory acceptance criteria with 
the exception of one RPD result for PAH of 67% in report 62422. However, overall the duplicate results 
were within the acceptance criteria. 
 
In overall terms, therefore, the data quality objectives have been attained and the quality of the 
investigation data is considered acceptable. 
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Sampling 
Sampling is carried out during drilling or test pitting 
to allow engineering examination (and laboratory 
testing where required) of the soil or rock. 
 
Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, 
depending upon the degree of disturbance, some 
information on strength and structure. 
 
Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it 
to obtain a sample of the soil in a relatively 
undisturbed state.  Such samples yield information 
on structure and strength, and are necessary for 
laboratory determination of shear strength and 
compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.  
 
 
Test Pits 
Test pits are usually excavated with a backhoe or 
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit.  The depth 
of excavation is limited to about 3 m for a backhoe 
and up to 6 m for a large excavator.  A potential 
disadvantage of this investigation method is the 
larger area of disturbance to the site. 
 
 
Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 
short spiral auger, generally 300 mm or larger in 
diameter commonly mounted on a standard piling 
rig.  The cuttings are returned to the surface at 
intervals (generally not more than 0.5 m) and are 
disturbed but usually unchanged in moisture 
content.  Identification of soil strata is generally 
much more reliable than with continuous spiral 
flight augers, and is usually supplemented by 
occasional undisturbed tube samples. 
 
 
Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 
diameter continuous spiral flight augers which are 
withdrawn at intervals to allow sampling or in-situ 
testing.  This is a relatively economical means of 
drilling in clays and sands above the water table.  
Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but 
they are disturbed and may be mixed with soils 
from the sides of the hole.  Information from the 
drilling (as distinct from specific sampling by SPTs 
or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 
or softening of samples by groundwater. 
 
 
Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 
water or drilling mud being pumped down the drill 
rods and returned up the annulus, carrying the drill 
cuttings.  Only major changes in stratification can 
be determined from the cuttings, together with 
some information from the rate of penetration.  
Where drilling mud is used this can mask the 
cuttings and reliable identification is only possible 
from separate sampling such as SPTs. 
 
 
Continuous Core Drilling 
A continuous core sample can be obtained using a 
diamond tipped core barrel, usually with a 50 mm 
internal diameter.  Provided full core recovery is 
achieved (which is not always possible in weak 
rocks and granular soils), this technique provides a 
very reliable method of investigation. 
 
 
Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 
means of estimating the density or strength of soils 
and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in 
Australian Standard 1289, Methods of Testing 
Soils for Engineering Purposes - Test 6.3.1. 
 
The test is carried out in a borehole by driving a 50 
mm diameter split sample tube under the impact of 
a 63 kg hammer with a free fall of 760 mm.  It is 
normal for the tube to be driven in three 
successive 150 mm increments and the 'N' value 
is taken as the number of blows for the last 300 
mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be 
practicable and the test is discontinued. 
 
The test results are reported in the following form. 
• In the case where full penetration is obtained 

with successive blow counts for each 150 mm 
of, say, 4, 6 and 7 as: 

4,6,7 
N=13 

• In the case where the test is discontinued 
before the full penetration depth, say after 15 
blows for the first 150 mm and 30 blows for 
the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 
empirically to the engineering properties of the 
soils. 
 
 
Dynamic Cone Penetrometer Tests /  
Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 
carried out by driving a steel rod into the ground 
using a standard weight of hammer falling a 
specified distance.  As the rod penetrates the soil 
the number of blows required to penetrate each 
successive 150 mm depth are recorded.  Normally 
there is a depth limitation of 1.2 m, but this may be 
extended in certain conditions by the use of 
extension rods.  Two types of penetrometer are 
commonly used. 
• Perth sand penetrometer - a 16 mm diameter 

flat ended rod is driven using a 9 kg hammer 
dropping 600 mm (AS 1289, Test 6.3.3).  This 
test was developed for testing the density of 
sands and is mainly used in granular soils and 
filling. 

• Cone penetrometer - a 16 mm diameter rod 
with a 20 mm diameter cone end is driven 
using a 9 kg hammer dropping 510 mm  (AS 
1289, Test 6.3.2).  This test was developed 
initially for pavement subgrade investigations, 
and correlations of the test results with 
California Bearing Ratio have been published 
by various road authorities. 
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Introduction 
These notes summarise abbreviations commonly 
used on borehole logs and test pit reports. 
 
 
Drilling or Excavation Methods 
C Core Drilling 
R Rotary drilling 
SFA Spiral flight augers 
NMLC Diamond core - 52 mm dia 
NQ Diamond core - 47 mm dia 
HQ Diamond core - 63 mm dia 
PQ Diamond core - 81 mm dia 
 
 
Water 

 Water seep 
 Water level 

 
 
Sampling and Testing 
A Auger sample 
B Bulk sample 
D Disturbed sample 
E Environmental sample 
U50 Undisturbed tube sample (50mm) 
W Water sample 
pp pocket penetrometer (kPa) 
PID Photo ionisation detector 
PL Point load strength Is(50) MPa 
S Standard Penetration Test 
V Shear vane (kPa) 
 
 
Description of Defects in Rock 
The abbreviated descriptions of the defects should 
be in the following order: Depth, Type, Orientation, 
Coating, Shape, Roughness and Other.  Drilling 
and handling breaks are not usually included on 
the logs. 
 
Defect Type 
B Bedding plane 
Cs Clay seam 
Cv Cleavage 
Cz Crushed zone 
Ds Decomposed seam 
F Fault 
J Joint 
Lam lamination 
Pt Parting 
Sz Sheared Zone 
V Vein 
 
 

 
Orientation 
The inclination of defects is always measured from 
the perpendicular to the core axis. 
 
h horizontal 
v vertical 
sh sub-horizontal 
sv sub-vertical 
 
 
Coating or Infilling Term 
cln clean 
co coating 
he healed 
inf infilled 
stn stained 
ti tight 
vn veneer 
 
 
Coating Descriptor 
ca calcite 
cbs carbonaceous 
cly clay 
fe iron oxide 
mn manganese 
slt silty 
 
 
Shape 
cu curved 
ir irregular 
pl planar 
st stepped 
un undulating 
 
 
 
Roughness 
po polished 
ro rough 
sl slickensided 
sm smooth 
vr very rough 
 
 
 
Other 
fg fragmented 
bnd band 
qtz quartz 
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Graphic Symbols for Soil and Rock 
 
General 

 

 

 

 

 

 
 
Soils 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 Sedimentary Rocks 
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Road base 

Filling 

 

 

 

 

 

Concrete 

Asphalt 

Topsoil 

Peat 

Clay 

Conglomeratic sandstone 

Conglomerate 

Boulder conglomerate 

Sandstone 

Slate, phyllite, schist 

Siltstone 

Mudstone, claystone, shale 

Coal 

Limestone 

Porphyry 

Cobbles, boulders 

Sandy gravel 

Laminite 

Silty sand 

Clayey sand 

Silty clay 

Sandy clay 

Gravelly clay 

Shaly clay 

Silt 

Clayey silt 

Sandy silt 

Sand 

Gravel 

Talus 

Gneiss 

Quartzite 

Dolerite, basalt, andesite 

Granite 

Tuff, breccia 

Dacite, epidote 



0.2

0.4
0.5

3.1

ROADBASE
FILLING - dark grey, silty sand filling with roadbase gravel
(20mm-40mm)
FILLING - orange and dark brown, silty sand filling

SILTY SAND - orange brown, silty sand, humid
- becoming more orange with depth

Bore discontinued at 3.1m
Ty

pe

Depth
(m)

1

2

3

4

5

6

7

8

9

R
L

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH101
PROJECT No: 72628
DATE: 23/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

*DUP08 sample BH101/1.0-1.1m
WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

0.2
0.3
0.5
0.6

1.0
1.1

2.0
2.1

3.0
3.1

*DUP08

PID<1

PID<1

PID<1

PID<1

PID<1



0.1

0.3

0.5

3.1

ROADBASE
FILLING - dark grey, silty sand filling with roadbase gravel
(5mm-30mm)
FILLING - light brown, silty sand filling with trace roadbase
gravel (5mm-20mm)
SILTY SAND - orange brown, silty sand with trace ash

Bore discontinued at 3.1m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH102
PROJECT No: 72628
DATE: 23/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

0.1
0.2
0.4
0.5

1.0
1.1

2.0
2.1

3.0
3.1

PID<1

PID<1

PID<1

PID<1

PID<1



0.1

0.3

0.5

3.0

ASPHALT
FILLING - dark grey, gravelly sand filling with some
roadbase
FILLING - dark grey and orange, silty sand filling with
some gravel and roadbase with trace brick fragments
SILTY SAND - orange brown, silty sand
1.0m: humid

2.5m: clayey with depth with trace ash

Bore discontinued at 3.0m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH103
PROJECT No: 72628
DATE: 22/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

E

0.1
0.2

0.5
0.6

1.0
1.1

1.5
1.6

2.0
2.1

2.9
3.0

PID<1

PID<1

PID<1

PID<1

PID<1

PID<1



0.2

0.4

1.0

3.0

ROADBASE
FILLING - dark brown, sandy gravelly filling with some
asphalt pieces (10mm-30mm)
SILTY SAND - orange silty sand

SILTY SAND - light yellow brown, silty sand
(becoming lighter with depth)

Bore discontinued at 3.0m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH104
PROJECT No: 72628
DATE: 22/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

*DUP07 sample BH104/0.5-0.6m
WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

0.2
0.3
0.5
0.6

1.0
1.1

1.5
1.6

2.0
2.1

*DUP7

PID<1

PID<1

PID<1

PID<1

PID<1



0.2

0.4

2.2

4.0

ASPHALT/ROADBASE
CONCRETE

FILLING - dark brown, silty sand filling with some gravel
pieces (20mm-40mm) and trace concrete (20mm)

1.2m: some asphalt pieces, trace pottery pieces (100mm)

SILTY SAND - yellow silty sand, humid

Bore discontinued at 4.0m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH105
PROJECT No: 72628
DATE: 22/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E
E

E

E

E

0.4
0.5

1.0
1.1
1.2

1.5
1.6

2.0
2.1

3.0
3.1

PID<1

PID<1
sample of pottery only

PID<1

PID<1

PID<1



0.2

0.4
0.5
0.7

1.0

3.2

ROADBASE
FILLING - dark grey, silty sand filling with some roadbase
gravel and rocks (20mm-50mm), trace
ash/cinder/sandstone (10mm)

FILLING - light grey, sandy silt filling with some clay
FILLING - yellow, sandy silt filling with some clay and
sandstone pieces (10mm-50mm)
FILLING - dark brown, silty sand filling
SILTY SAND - orange brown, silty sand with trace ash,
humid

Bore discontinued at 3.2m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH106
PROJECT No: 72628
DATE: 22/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

E

0.2
0.3
0.4
0.6
0.7
0.8

1.1
1.2

2.0
2.1

2.9

3.2

PID<1

PID<1

PID<1

PID<1

PID<1

PID<1



0.1

0.3

1.1

3.0

ASPHALT/ROADBASE
FILLING - dark grey, silty sand filling with asphalt gravel
(20mm-80mm)
FILLING - dark orange brown, silty sand filling with trace
ash
0.8m: fibre cement pieces - possible asbestos cement
pipe
- move hole due to refusal

SILTY SAND - orange brown, silty sand with trace ash,
damp

Bore discontinued at 3.0m
Ty

pe

Depth
(m)

1

2

3

4

5

6

7

8

9

R
L

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing

1

2

3

4

5

6

7

8

9

BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH107
PROJECT No: 72628
DATE: 22/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

E

0.1
0.2

0.5
0.6
0.8

1.0

1.5
1.6

2.0
2.1

2.9
3.0

PID<1

PID<1

PID=31

PID<1

PID<1

PID<1



0.1

0.3
0.4

2.5
2.6

3.0

ROADBASE/ASPHALT
FILLING - dark grey, gravelly sand filling with asphalt
pieces (30mm-80mm)
FILLING - orange brown, silty sand filling with trace
gravel/asphalt pieces
SILTY SAND - orange brown, silty sand

SILTY SAND - dark brown, silty sand
SILTY SAND - yellow brown, silty sand

Bore discontinued at 3.0m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH108
PROJECT No: 72628
DATE: 22/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

*DUP04 sample BH108/0.1-0.2m
WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

E

0.1
0.2
0.3
0.4

1.0
1.1

1.5
1.6

2.0
2.1

2.9
3.0

*DUP04 PID<1

PID<1

PID<1

PID<1

PID<1

PID<1



0.1

0.3
0.4

3.0

ROADBASE
FILLING - dark grey, silty sand filling with roadbase pieces
(20mm-50mm)
FILLING - orange brown, sand filling with some roadbase
pieces (20-30mm)
SILTY SAND - dark orange, silty sand, humid

- becoming lighter and denser with depth

Bore discontinued at 3.0m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH109
PROJECT No: 72628
DATE: 23/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

0.1

0.3

0.5
0.6

1.0
1.1

2.0
2.1

2.9
3.0

PID<1

PID<1

PID<1

PID<1

PID<1



0.2

0.8

1.2

1.7

2.0

2.2
2.3

3.2

CONCRETE
FILLING - dark grey brown, silty sandy gravel filling with
some asphalt pieces (10mm-30mm), trace brick (30mm)
and cinder

FILLING - clayey sand filling with trace ironstone,
sandstone pieces (20mm), ash and cinder

FILLING - light yellow, silty sand filling

1.6m: ash, cinder burnout with shell fragments
FILLING - pink silty sand filling with shale pieces
(10mm-30mm)
1.9m: burnt out area - ash, cinder with hardened (heat
affected) orange clay
SILTY CLAY - brown, silty clay with trace rootlets, ash,
hardened  orange clay
SANDSTONE - yellow sandstone
SILTY SAND - brown silty sand, damp
2.7m: saturated
Bore discontinued at 3.2m
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: BH110
PROJECT No: 72628
DATE: 23/9/2011
SHEET 1  OF  1

TYPE OF BORING: Pushtube
RIG: Dando Terrier DRILLER: Tightsite

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

WATER OBSERVATIONS: No free groundwater observed

Well
Construction

Details

E

E

E

E

E

E

0.3
0.4
0.5
0.6

1.0
1.1

1.7
1.8

2.5
2.6

3.1
3.2



0.1

0.4

1.4

1.6

2.5

3.2

5.0

ASPHALT/CONCRETE
FILLING - grey, silt filling with some gravel and concrete
fragments (20mm-30mm)
FILLING - dark brown, sand filling with some concrete
pieces (30mm-50mm), trace light grey sand, brick,
concrete (100mm-200mm) and ash

FILLING - orange, silty sand filling, humid
FILLING - orange, silty sand filling with some peat and
trace cinder, damp

SAND - dark brown, medium grained sand with trace
sandstone pieces (400mm) and trace ash (possible filling)

SANDY CLAY - olive green, sandy clay

- moist at 4.0m

Bore discontinued at 5.0m

Concrete
Gatic Cover

Backfill

Bentonite

Backfilled with
gravel

Machine slotted
PVC screen

End cap

Ty
pe

6
5

4
3

2
1

0
-1

-2
-3

Depth
(m)

1

2

3

4

5

6

7

8

9

R
L

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing

1

2

3

4

5

6

7

8

9

BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: MW01
PROJECT No: 72628
DATE: 19/9/2011
SHEET 1  OF  1

TYPE OF BORING: Solid flight auger
RIG: Scout DRILLER: Ground Test

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: 6.641 AHD
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

*DUP01 sample MW01/1.0-1.2m
WATER OBSERVATIONS: Moist at 4.0m

Well
Construction

Details
E
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PID<1

PID<1

PID<1

PID<1



0.1
0.2

3.5

3.7

4.5

7.0

GRASS & SANDY TOPSOIL
FILLING - brown and orange, silty sand filling with trace
gravel (concrete, roadbase) (200mm-500mm)
SILTY SAND - orange silty sand

1.5m: humid

SILTY SAND - light grey, silty sand with some clay
SILTY SAND - yellow silty sand

SILTY SAND - orange silty sand

5.0m: damp

Bore discontinued at 7.0m
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Backfill
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Machine slotted
PVC screen
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Sampling & In Situ Testing
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BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: MW02
PROJECT No: 72628
DATE: 19/9/2011
SHEET 1  OF  1

TYPE OF BORING: Solid flight auger
RIG: Scout DRILLER: Ground Test

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: 8.504 AHD
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

*DUP02 sample MW02/0.5-0.6m
WATER OBSERVATIONS: Damp at 5.0m

Well
Construction

Details
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2.8

6.0

ROADBASE
FILLING - dark grey, sandy clay filling with some roadbase

FILLING - red brown, silty sand filling with trace roadbase
and grey sand, humid
SILTY SAND - red brown, silty sand, humid

SILTY SAND - brown yellow, silty sand

3.8m: moist

5.0m: wet

Bore discontinued at 6.0m

Gatic Cover
Concrete

Backfill

Bentonite

Backfilled with
gravel

Machine slotted
PVC screen

End cap

Ty
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Sampling & In Situ Testing

1

2

3

4

5

6

7

8

9

BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Lennox Bridge Carpark

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample  Water seep S Standard penetration test
E Environmental sample  Water level V Shear vane (kPa)

BORE No: MW03
PROJECT No: 72628
DATE: 20/9/2011
SHEET 1  OF  1

TYPE OF BORING: Solid flight auger
RIG: Scout DRILLER: Ground Test

REMARKS:

LOGGED: KS CASING: Uncased

SURFACE LEVEL: 8.828 AHD
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Parramatta City Council
Phase 1 & 2 Contamination Assessment

*DUP03 sample MW03/1.0-1.1m
WATER OBSERVATIONS: Wet at 5.0m

Well
Construction

Details
E
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PID<1

PID<1

PID<1

PID<1

PID<1
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PID<1
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Rock Strength 
Rock strength is defined by the Point Load Strength Index (Is(50)) and refers to the strength of the rock 
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.  
The test procedure is described by Australian Standard 4133.4.1 - 1993.  The terms used to describe rock 
strength are as follows: 
 

Term Abbreviation Point Load Index 
Is(50) MPa 

Approx Unconfined 
Compressive Strength MPa* 

Extremely low EL <0.03 <0.6 

Very low VL 0.03 - 0.1 0.6 - 2 

Low L 0.1 - 0.3 2 - 6 

Medium M 0.3 - 1.0 6 - 20 

High H 1 - 3 20 - 60 

Very high VH 3 - 10 60 - 200 

Extremely high EH >10 >200 
* Assumes a ratio of 20:1 for UCS to Is(50) 

 
Degree of Weathering 
The degree of weathering of rock is classified as follows: 
 

Term Abbreviation Description 
Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded 

and classified as a soil but the texture of the original rock is 
still evident. 

Highly weathered HW Limonite staining or bleaching affects whole of rock 
substance and other signs of decomposition are evident.  
Porosity and strength may be altered as a result of iron 
leaching or deposition.  Colour and strength of original fresh 
rock is not recognisable 

Moderately 
weathered 

MW Staining and discolouration of rock substance has taken 
place 

Slightly weathered SW Rock substance is slightly discoloured but shows little or no 
change of strength from fresh rock 

Fresh stained Fs Rock substance unaffected by weathering but staining 
visible along defects 

Fresh Fr No signs of decomposition or staining 
 
 
Degree of Fracturing 
The following classification applies to the spacing of natural fractures in diamond drill cores.  It includes 
bedding plane partings, joints and other defects, but excludes drilling breaks.   
 

Term Description 
Fragmented Fragments of <20 mm 
Highly Fractured Core lengths of 20-40 mm with some fragments 
Fractured Core lengths of 40-200 mm with some shorter and longer sections 
Slightly Fractured Core lengths of 200-1000 mm with some shorter and loner sections 
Unbroken Core lengths mostly > 1000 mm 
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Rock Quality Designation 
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined 
as:   
 

RQD % =  cumulative length of 'sound' core sections ≥ 100 mm long 
 total drilled length of section being assessed 

 
where 'sound' rock is assessed to be rock of low strength or better.  The RQD applies only to natural 
fractures.  If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted 
back together and are not included in the calculation of RQD. 
 
 
Stratification Spacing 
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings: 
 

Term Separation of Stratification Planes 
Thinly laminated < 6 mm 
Laminated 6 mm to 20 mm 
Very thinly bedded 20 mm to 60 mm 
Thinly bedded 60 mm to 0.2 m 
Medium bedded 0.2 m to 0.6 m 
Thickly bedded 0.6 m to 2 m 
Very thickly bedded > 2 m 

 
 
 
 

 



 

July 2010 

Description and Classification Methods 
The methods of description and classification of 
soils and rocks used in this report are based on 
Australian Standard AS 1726, Geotechnical Site 
Investigations Code.  In general, the descriptions 
include strength or density, colour, structure, soil 
or rock type and inclusions. 
 
Soil Types 
Soil types are described according to the 
predominant particle size, qualified by the grading 
of other particles present: 
 

Type Particle size (mm) 
Boulder >200 
Cobble 63 - 200 
Gravel 2.36 - 63 
Sand 0.075 - 2.36 
Silt 0.002 - 0.075 
Clay <0.002 

 
The sand and gravel sizes can be further 
subdivided as follows: 
 

Type Particle size (mm) 
Coarse gravel 20 - 63 
Medium gravel 6 - 20 
Fine gravel 2.36 - 6 
Coarse sand 0.6 - 2.36 
Medium sand 0.2 - 0.6 
Fine sand 0.075 - 0.2 

 
The proportions of secondary constituents of soils 
are described as: 
 

Term Proportion Example 
And Specify Clay (60%) and 

Sand (40%) 
Adjective 20 - 35% Sandy Clay 
Slightly 12 - 20% Slightly Sandy 

Clay 
With some 5 - 12% Clay with some 

sand 
With a trace of 0 - 5% Clay with a trace 

of sand 
 
 
 
 
 
 

 
Definitions of grading terms used are: 
• Well graded - a good representation of all 

particle sizes 
• Poorly graded - an excess or deficiency of 

particular sizes within the specified range 
• Uniformly graded - an excess of a particular 

particle size 
• Gap graded - a deficiency of a particular 

particle size with the range 
 
Cohesive Soils 
Cohesive soils, such as clays, are classified on the 
basis of undrained shear strength.  The strength 
may be measured by laboratory testing, or 
estimated by field tests or engineering 
examination.  The strength terms are defined as 
follows: 
 

Description Abbreviation Undrained 
shear strength 

(kPa) 
Very soft vs <12 
Soft s 12 - 25 
Firm f 25 - 50 
Stiff st 50 - 100 
Very stiff vst 100 - 200 
Hard h >200 

 
Cohesionless Soils 
Cohesionless soils, such as clean sands, are 
classified on the basis of relative density, generally 
from the results of standard penetration tests 
(SPT), cone penetration tests (CPT) or dynamic 
penetrometers (PSP).  The relative density terms 
are given below: 
 

Relative 
Density 

Abbreviation SPT N 
value 

CPT qc 
value 
(MPa) 

Very loose vl <4 <2 
Loose l 4 - 10 2 -5 
Medium 
dense 

md 10 - 30 5 - 15 

Dense d 30 - 50 15 - 25 
Very 
dense 

vd >50 >25 
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Soil Origin 
It is often difficult to accurately determine the origin 
of a soil.  Soils can generally be classified as: 
• Residual soil - derived from in-situ weathering 

of the underlying rock;  
• Transported soils - formed somewhere else 

and transported by nature to the site; or 
• Filling - moved by man. 
 
Transported soils may be further subdivided into: 
• Alluvium - river deposits 
• Lacustrine - lake deposits 
• Aeolian - wind deposits 
• Littoral - beach deposits 
• Estuarine - tidal river deposits 
• Talus - scree or coarse colluvium 
• Slopewash or Colluvium - transported 

downslope by gravity assisted by water.  
Often includes angular rock fragments and 
boulders. 
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CERTIFICATE OF ANALYSIS 62420

Client:

Douglas Partners

96 Hermitage Rd

West Ryde

NSW 2114

Attention: Kate Sargent

Sample log in details:

Your Reference: 72628.00, Parramatta

No. of samples: 61 Soils

Date samples received / completed instructions received 21/09/2011 / 26/09/2011

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: 4/10/11 / 4/10/11

Date of Preliminary Report: Not issued

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

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

Results Approved By:
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Client Reference: 72628.00, Parramatta

VOCs in soil 

Our Reference: UNITS 62420-1 62420-35 62420-53

Your Reference ------------- BH01/0.2-0.3 BH07/0.8-1.0 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 

Dichlorodifluoromethane mg/kg <1 <1 <1 

Chloromethane mg/kg <1 <1 <1 

Vinyl Chloride mg/kg <1 <1 <1 

Bromomethane mg/kg <1 <1 <1 

Chloroethane mg/kg <1 <1 <1 

Trichlorofluoromethane mg/kg <1 <1 <1 

1,1-Dichloroethene mg/kg <1 <1 <1 

trans-1,2-dichloroethene mg/kg <1 <1 <1 

1,1-dichloroethane mg/kg <1 <1 <1 

cis-1,2-dichloroethene mg/kg <1 <1 <1 

bromochloromethane mg/kg <1 <1 <1 

chloroform mg/kg <1 <1 <1 

2,2-dichloropropane mg/kg <1 <1 <1 

1,2-dichloroethane mg/kg <1 <1 <1 

1,1,1-trichloroethane mg/kg <1 <1 <1 

1,1-dichloropropene mg/kg <1 <1 <1 

Cyclohexane mg/kg <1 <1 <1 

carbon tetrachloride mg/kg <1 <1 <1 

Benzene mg/kg <0.2 <0.2 <0.2 

dibromomethane mg/kg <1 <1 <1 

1,2-dichloropropane mg/kg <1 <1 <1 

trichloroethene mg/kg <1 <1 <1 

bromodichloromethane mg/kg <1 <1 <1 

trans-1,3-dichloropropene mg/kg <1 <1 <1 

cis-1,3-dichloropropene mg/kg <1 <1 <1 

1,1,2-trichloroethane mg/kg <1 <1 <1 

Toluene mg/kg <0.5 <0.5 <0.5 

1,3-dichloropropane mg/kg <1 <1 <1 

dibromochloromethane mg/kg <1 <1 <1 

1,2-dibromoethane mg/kg <1 <1 <1 

tetrachloroethene mg/kg <1 <1 <1 

1,1,1,2-tetrachloroethane mg/kg <1 <1 <1 

chlorobenzene mg/kg <1 <1 <1 

Ethylbenzene mg/kg <1 <1 <1 

bromoform mg/kg <1 <1 <1 

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

styrene mg/kg <1 <1 <1 

1,1,2,2-tetrachloroethane mg/kg <1 <1 <1 

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

1,2,3-trichloropropane mg/kg <1 <1 <1 
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Client Reference: 72628.00, Parramatta

VOCs in soil 

Our Reference: UNITS 62420-1 62420-35 62420-53

Your Reference ------------- BH01/0.2-0.3 BH07/0.8-1.0 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil

isopropylbenzene mg/kg <1 <1 <1 

bromobenzene mg/kg <1 <1 <1 

n-propyl benzene mg/kg <1 <1 <1 

2-chlorotoluene mg/kg <1 <1 <1 

4-chlorotoluene mg/kg <1 <1 <1 

1,3,5-trimethyl benzene mg/kg <1 <1 <1 

tert-butyl benzene mg/kg <1 <1 <1 

1,2,4-trimethyl benzene mg/kg <1 <1 <1 

1,3-dichlorobenzene mg/kg <1 <1 <1 

sec-butyl benzene mg/kg <1 <1 <1 

1,4-dichlorobenzene mg/kg <1 <1 <1 

4-isopropyl toluene mg/kg <1 <1 <1 

1,2-dichlorobenzene mg/kg <1 <1 <1 

n-butyl benzene mg/kg <1 <1 <1 

1,2-dibromo-3-chloropropane mg/kg <1 <1 <1 

1,2,4-trichlorobenzene mg/kg <1 <1 <1 

hexachlorobutadiene mg/kg <1 <1 <1 

1,2,3-trichlorobenzene mg/kg <1 <1 <1 

Surrogate Dibromofluorometha % 99 99 99 

Surrogate aaa-Trifluorotoluene % 132 114 108 

Surrogate Toluene-d8 % 104 106 104 

Surrogate 4-Bromofluorobenzene % 100 101 100 
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Client Reference: 72628.00, Parramatta

vTRH & BTEX in Soil 

Our Reference: UNITS 62420-1 62420-3 62420-7 62420-8 62420-12

Your Reference ------------- BH01/0.2-0.3 BH01/1.0-1.1 BH02/0.4-0.5 BH02/1.0-1.1 BH03/0.5-0.6

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 132 120 109 128 132 

vTRH & BTEX in Soil 

Our Reference: UNITS 62420-19 62420-22 62420-27 62420-35 62420-39

Your Reference ------------- BH04/1.0-1.1 BH05/0.4-0.5 BH06/0.2-0.3 BH07/0.8-1.0 BH08/0.1-0.2

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 22/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 124 124 112 114 123 

vTRH & BTEX in Soil 

Our Reference: UNITS 62420-46 62420-47 62420-51 62420-52 62420-53

Your Reference ------------- BH09/0.5-0.6 BH09/1.0-1.1 BH10/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 120 125 124 128 108 
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Client Reference: 72628.00, Parramatta

vTRH & BTEX in Soil 

Our Reference: UNITS 62420-57 62420-58 62420-59 62420-60 62420-61

Your Reference ------------- Dup08 TB1 TS1 TB2 TS2

Date Sampled ------------ 23/09/2011 22/09/2011 22/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

vTRH C6 - C9 mg/kg <25 <25 [NA] <25 [NA]

Benzene mg/kg <0.2 <0.2 104% <0.2 105% 

Toluene mg/kg <0.5 <0.5 104% <0.5 105% 

Ethylbenzene mg/kg <1 <1 107% <1 102% 

m+p-xylene mg/kg <2 <2 107% <2 102% 

o-Xylene mg/kg <1 <1 107% <1 102% 

Surrogate aaa-Trifluorotoluene % 114 111 106 126 105 

Page 5 of  34Envirolab Reference: 62420

Revision No:                R 00



Client Reference: 72628.00, Parramatta

sTRH in Soil (C10-C36) 

Our Reference: UNITS 62420-1 62420-3 62420-7 62420-8 62420-12

Your Reference ------------- BH01/0.2-0.3 BH01/1.0-1.1 BH02/0.4-0.5 BH02/1.0-1.1 BH03/0.5-0.6

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

Surrogate o-Terphenyl % 94 130 137 138 136 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 62420-19 62420-22 62420-27 62420-35 62420-39

Your Reference ------------- BH04/1.0-1.1 BH05/0.4-0.5 BH06/0.2-0.3 BH07/0.8-1.0 BH08/0.1-0.2

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 22/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

Surrogate o-Terphenyl % 138 99 78 73 72 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 62420-46 62420-47 62420-51 62420-52 62420-53

Your Reference ------------- BH09/0.5-0.6 BH09/1.0-1.1 BH10/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

Surrogate o-Terphenyl % 70 82 82 85 88 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 62420-57

Your Reference ------------- Dup08

Date Sampled ------------ 23/09/2011

Type of sample Soil

Date extracted - 28/09/2011 

Date analysed - 28/09/2011 

TRH C10 - C14 mg/kg <50 

TRH C15 - C28 mg/kg <100 

TRH C29 - C36 mg/kg <100 

Surrogate o-Terphenyl % 88 
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Client Reference: 72628.00, Parramatta

PAHs in Soil 

Our Reference: UNITS 62420-1 62420-3 62420-7 62420-8 62420-12

Your Reference ------------- BH01/0.2-0.3 BH01/1.0-1.1 BH02/0.4-0.5 BH02/1.0-1.1 BH03/0.5-0.6

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 96 95 98 97 97 

PAHs in Soil 

Our Reference: UNITS 62420-19 62420-22 62420-27 62420-35 62420-39

Your Reference ------------- BH04/1.0-1.1 BH05/0.4-0.5 BH06/0.2-0.3 BH07/0.8-1.0 BH08/0.1-0.2

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 22/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

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

Phenanthrene mg/kg <0.1 0.3 <0.1 0.2 0.2 

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

Fluoranthene mg/kg <0.1 0.7 0.1 0.4 <0.1 

Pyrene mg/kg <0.1 0.7 0.1 0.4 <0.1 

Benzo(a)anthracene mg/kg <0.1 0.5 <0.1 0.2 <0.1 

Chrysene mg/kg <0.1 0.4 <0.1 0.2 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 0.8 <0.2 0.3 <0.2 

Benzo(a)pyrene mg/kg <0.05 0.54 0.11 0.23 <0.05 

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

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

Benzo(g,h,i)perylene mg/kg <0.1 0.3 <0.1 0.1 <0.1 

Surrogate p-Terphenyl-d14 % 96 116 97 95 94 
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Client Reference: 72628.00, Parramatta

PAHs in Soil 

Our Reference: UNITS 62420-46 62420-47 62420-51 62420-52 62420-53

Your Reference ------------- BH09/0.5-0.6 BH09/1.0-1.1 BH10/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

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

Phenanthrene mg/kg <0.1 <0.1 0.3 <0.1 <0.1 

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

Fluoranthene mg/kg <0.1 <0.1 0.5 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 0.6 <0.1 <0.1 

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

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

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

Benzo(a)pyrene mg/kg <0.05 <0.05 0.27 <0.05 <0.05 

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

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

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

Surrogate p-Terphenyl-d14 % 98 97 95 97 96 

PAHs in Soil 

Our Reference: UNITS 62420-57

Your Reference ------------- Dup08

Date Sampled ------------ 23/09/2011

Type of sample Soil

Date extracted - 28/09/2011 

Date analysed - 28/09/2011 

Naphthalene mg/kg <0.1 

Acenaphthylene mg/kg <0.1 

Acenaphthene mg/kg <0.1 

Fluorene mg/kg <0.1 

Phenanthrene mg/kg <0.1 

Anthracene mg/kg <0.1 

Fluoranthene mg/kg <0.1 

Pyrene mg/kg <0.1 

Benzo(a)anthracene mg/kg <0.1 

Chrysene mg/kg <0.1 

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

Benzo(a)pyrene mg/kg <0.05 

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

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

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

Surrogate p-Terphenyl-d14 % 93 
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Client Reference: 72628.00, Parramatta

Organochlorine Pesticides in soil

Our Reference: UNITS 62420-1 62420-7 62420-12 62420-22 62420-27

Your Reference ------------- BH01/0.2-0.3 BH02/0.4-0.5 BH03/0.5-0.6 BH05/0.4-0.5 BH06/0.2-0.3

Date Sampled ------------ 23/09/2011 23/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 93 95 93 108 91 
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Client Reference: 72628.00, Parramatta

Organochlorine Pesticides in soil

Our Reference: UNITS 62420-35 62420-39 62420-46 62420-52 62420-53

Your Reference ------------- BH07/0.8-1.0 BH08/0.1-0.2 BH09/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 93 94 95 95 95 
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Client Reference: 72628.00, Parramatta

Organophosphorus Pesticides 

Our Reference: UNITS 62420-1 62420-7 62420-12 62420-22 62420-27

Your Reference ------------- BH01/0.2-0.3 BH02/0.4-0.5 BH03/0.5-0.6 BH05/0.4-0.5 BH06/0.2-0.3

Date Sampled ------------ 23/09/2011 23/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

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

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

Surrogate TCLMX % 93 95 93 108 91 

Organophosphorus Pesticides 

Our Reference: UNITS 62420-35 62420-39 62420-46 62420-52 62420-53

Your Reference ------------- BH07/0.8-1.0 BH08/0.1-0.2 BH09/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

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

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

Surrogate TCLMX % 93 94 95 95 95 
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Client Reference: 72628.00, Parramatta

PCBs in Soil

Our Reference: UNITS 62420-1 62420-7 62420-12 62420-22 62420-27

Your Reference ------------- BH01/0.2-0.3 BH02/0.4-0.5 BH03/0.5-0.6 BH05/0.4-0.5 BH06/0.2-0.3

Date Sampled ------------ 23/09/2011 23/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 93 95 93 108 91 

PCBs in Soil

Our Reference: UNITS 62420-35 62420-39 62420-46 62420-52 62420-53

Your Reference ------------- BH07/0.8-1.0 BH08/0.1-0.2 BH09/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 93 94 95 95 95 
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Client Reference: 72628.00, Parramatta

Total Phenolics in Soil

Our Reference: UNITS 62420-1 62420-7 62420-12 62420-22 62420-27

Your Reference ------------- BH01/0.2-0.3 BH02/0.4-0.5 BH03/0.5-0.6 BH05/0.4-0.5 BH06/0.2-0.3

Date Sampled ------------ 23/09/2011 23/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Date analysed - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Total Phenolics (as Phenol) mg/kg <5 <5 <5 <5 <5 

Total Phenolics in Soil

Our Reference: UNITS 62420-35 62420-39 62420-46 62420-52 62420-53

Your Reference ------------- BH07/0.8-1.0 BH08/0.1-0.2 BH09/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Date analysed - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Total Phenolics (as Phenol) mg/kg <5 <5 <5 <5 <5 
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Client Reference: 72628.00, Parramatta

Acid Extractable metals in soil

Our Reference: UNITS 62420-1 62420-3 62420-7 62420-8 62420-12

Your Reference ------------- BH01/0.2-0.3 BH01/1.0-1.1 BH02/0.4-0.5 BH02/1.0-1.1 BH03/0.5-0.6

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date digested - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Arsenic mg/kg <4 <4 <4 <4 <4 

Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium mg/kg 150 8 4 5 4 

Copper mg/kg 34 6 3 3 8 

Lead mg/kg 6 9 7 5 39 

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

Nickel mg/kg 120 4 2 2 3 

Zinc mg/kg 63 12 7 7 12 

Acid Extractable metals in soil

Our Reference: UNITS 62420-19 62420-22 62420-27 62420-35 62420-39

Your Reference ------------- BH04/1.0-1.1 BH05/0.4-0.5 BH06/0.2-0.3 BH07/0.8-1.0 BH08/0.1-0.2

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 22/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date digested - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Arsenic mg/kg <4 10 5 6 <4 

Cadmium mg/kg <0.5 1.9 0.5 4.0 <0.5 

Chromium mg/kg 1 16 12 26 140 

Copper mg/kg 2 58 34 1,500 32 

Lead mg/kg 2 630 510 220 6 

Mercury mg/kg <0.1 2.3 0.4 0.2 <0.1 

Nickel mg/kg <1 9 6 92 120 

Zinc mg/kg 4 1,300 220 460 62 

Acid Extractable metals in soil

Our Reference: UNITS 62420-46 62420-47 62420-51 62420-52 62420-53

Your Reference ------------- BH09/0.5-0.6 BH09/1.0-1.1 BH10/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date digested - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Arsenic mg/kg <4 <4 <4 <4 4 

Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium mg/kg 5 3 13 6 14 

Copper mg/kg 4 2 7 <1 14 

Lead mg/kg 7 4 62 4 20 

Mercury mg/kg <0.1 <0.1 0.2 <0.1 <0.1 

Nickel mg/kg 3 2 2 1 3 

Zinc mg/kg 7 5 31 1 10 
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Client Reference: 72628.00, Parramatta

Acid Extractable metals in soil

Our Reference: UNITS 62420-57

Your Reference ------------- Dup08

Date Sampled ------------ 23/09/2011

Type of sample Soil

Date digested - 28/09/2011 

Date analysed - 28/09/2011 

Arsenic mg/kg <4 

Cadmium mg/kg <0.5 

Chromium mg/kg 8 

Copper mg/kg 6 

Lead mg/kg 9 

Mercury mg/kg <0.1 

Nickel mg/kg 4 

Zinc mg/kg 11 
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Client Reference: 72628.00, Parramatta

Moisture 

Our Reference: UNITS 62420-1 62420-3 62420-7 62420-8 62420-12

Your Reference ------------- BH01/0.2-0.3 BH01/1.0-1.1 BH02/0.4-0.5 BH02/1.0-1.1 BH03/0.5-0.6

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date prepared - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Moisture % 7.6 9.7 6.2 6.7 7.6 

Moisture 

Our Reference: UNITS 62420-19 62420-22 62420-27 62420-35 62420-39

Your Reference ------------- BH04/1.0-1.1 BH05/0.4-0.5 BH06/0.2-0.3 BH07/0.8-1.0 BH08/0.1-0.2

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 22/09/2011 22/09/2011

Type of sample Soil Soil Soil Soil Soil

Date prepared - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Moisture % 3.8 11 13 11 6.8 

Moisture 

Our Reference: UNITS 62420-46 62420-47 62420-51 62420-52 62420-53

Your Reference ------------- BH09/0.5-0.6 BH09/1.0-1.1 BH10/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 23/09/2011 23/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date prepared - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Moisture % 6.6 4.8 8.2 7.6 16 

Moisture 

Our Reference: UNITS 62420-57 62420-58 62420-60

Your Reference ------------- Dup08 TB1 TB2

Date Sampled ------------ 23/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil

Date prepared - 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 29/09/2011 29/09/2011 29/09/2011 

Moisture % 9.0 3.8 4.5 
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Client Reference: 72628.00, Parramatta

Asbestos ID - soils 

Our Reference: UNITS 62420-1 62420-7 62420-12 62420-22 62420-27

Your Reference ------------- BH01/0.2-0.3 BH02/0.4-0.5 BH03/0.5-0.6 BH05/0.4-0.5 BH06/0.2-0.3

Date Sampled ------------ 23/09/2011 23/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Dark grey 

coarse- 

grained soil & 

rocks

Red-brown 

fine- grained 

soil

Brown fine- 

grained soil

Brown 

coarse- 

grained soil

Brown 

coarse- 

grained soil

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

Asbestos ID - soils 

Our Reference: UNITS 62420-35 62420-39 62420-46 62420-52 62420-53

Your Reference ------------- BH07/0.8-1.0 BH08/0.1-0.2 BH09/0.5-0.6 BH10/1.0-1.1 BH10/1.7-1.8

Date Sampled ------------ 22/09/2011 22/09/2011 23/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date analysed - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Sample mass tested g 27.62g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Beige coarse- 

grained soil & 

fragments

Dark grey 

coarse- 

grained soil & 

rocks

Red-brown 

coarse- 

grained soil

Beige coarse- 

grained soil

Red-brown 

clayey soil

Asbestos ID in soil - Chrysotile 

asbestos 

detected

Amosite 

asbestos 

detected

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

Page 17 of  34Envirolab Reference: 62420

Revision No:                R 00



Client Reference: 72628.00, Parramatta

Miscellaneous Inorg - soil 

Our Reference: UNITS 62420-2 62420-13 62420-20 62420-22 62420-30

Your Reference ------------- BH01/0.5-0.6 BH03/1.0-1.1 BH04/1.5-1.6 BH05/0.4-0.5 BH06/1.1-1.2

Date Sampled ------------ 23/09/2011 22/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date prepared - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Date analysed - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

pH 1:5 soil:water pH Units 8.2 8.2 7.4 8.0 7.7 

Chloride, Cl 1:5 soil:water mg/kg 17 3 [NA] 6 [NA]

Sulphate, SO4 1:5 soil:water mg/kg 23 22 [NA] 17 [NA]

Miscellaneous Inorg - soil 

Our Reference: UNITS 62420-35 62420-40 62420-43 62420-47 62420-51

Your Reference ------------- BH07/0.8-1.0 BH08/0.3-0.4 BH08/2.0-2.1 BH09/1.0-1.1 BH10/0.5-0.6

Date Sampled ------------ 22/09/2011 22/09/2011 22/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Date prepared - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Date analysed - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

pH 1:5 soil:water pH Units 10.6 6.9 4.7 7.9 6.9 

Chloride, Cl 1:5 soil:water mg/kg [NA] [NA] 16 [NA] [NA]

Sulphate, SO4 1:5 soil:water mg/kg [NA] [NA] 190 [NA] [NA]

Miscellaneous Inorg - soil 

Our Reference: UNITS 62420-53

Your Reference ------------- BH10/1.7-1.8

Date Sampled ------------ 23/09/2011

Type of sample Soil

Date prepared - 30/09/2011 

Date analysed - 30/09/2011 

pH 1:5 soil:water pH Units 7.3 

Chloride, Cl 1:5 soil:water mg/kg 13 

Sulphate, SO4 1:5 soil:water mg/kg 71 
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Client Reference: 72628.00, Parramatta

ESP/CEC 

Our Reference: UNITS 62420-2 62420-22 62420-43

Your Reference ------------- BH01/0.5-0.6 BH05/0.4-0.5 BH08/2.0-2.1

Date Sampled ------------ 23/09/2011 22/09/2011 22/09/2011

Type of sample Soil Soil Soil

Exchangeable Ca meq/100g 2.5 22 0.40 

Exchangeable K meq/100g 0.13 0.19 0.042 

Exchangeable Mg meq/100g 0.13 0.36 0.49 

Exchangeable Na meq/100g 0.087 0.033 0.012 

Cation Exchange Capacity meq/100g 2.9 22 <1.0 

ESP % 3.0 <1.0 1.3 
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Client Reference: 72628.00, Parramatta

Texture and Salinity 

Our Reference: UNITS 62420-2 62420-13 62420-20 62420-22 62420-30

Your Reference ------------- BH01/0.5-0.6 BH03/1.0-1.1 BH04/1.5-1.6 BH05/0.4-0.5 BH06/1.1-1.2

Date Sampled ------------ 23/09/2011 22/09/2011 22/09/2011 22/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Electrical Conductivity 1:5 soil:water µS/cm 86 49 30 100 48 

Texture Value 9.0 9.0 [NA] [NA] 14 

Texture - CLAY LOAM CLAY LOAM [NA] [NA] SANDY 

LOAM

ECe dS/m 1.0 0 [NA] [NA] 1.0 

Class - NON SALINE NON SALINE [NA] [NA] NON SALINE

Texture and Salinity 

Our Reference: UNITS 62420-35 62420-40 62420-43 62420-47 62420-51

Your Reference ------------- BH07/0.8-1.0 BH08/0.3-0.4 BH08/2.0-2.1 BH09/1.0-1.1 BH10/0.5-0.6

Date Sampled ------------ 22/09/2011 22/09/2011 22/09/2011 23/09/2011 23/09/2011

Type of sample Soil Soil Soil Soil Soil

Electrical Conductivity 1:5 soil:water µS/cm 460 340 190 42 180 

Texture Value [NA] [NA] 14 [NA] [NA]

Texture - [NA] [NA] SANDY 

LOAM

[NA] [NA]

ECe dS/m [NA] [NA] 3.0 [NA] [NA]

Class - [NA] [NA] SLIGHTLY 

SALINE

[NA] [NA]

Texture and Salinity 

Our Reference: UNITS 62420-53

Your Reference ------------- BH10/1.7-1.8

Date Sampled ------------ 23/09/2011

Type of sample Soil

Electrical Conductivity 1:5 soil:water µS/cm 130 

Texture Value 8.0 

Texture - LIGHT 

MEDIUM 

CLAY

ECe dS/m 1.0 

Class - NON SALINE
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Client Reference: 72628.00, Parramatta

Method ID Methodology Summary

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

 

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

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

 

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

by GC-FID.

 

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

GC-MS.

 

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

GC with dual ECD's.

 

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

GC with dual ECD's.

 

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

GC-ECD.

 

  Inorg-030 Total Phenolics - determined colorimetrically following disitillation, based upon APHA 21st ED 5530 D.

 

  Metals-020 ICP-

AES

Determination of various metals by ICP-AES. 

 

  Metals-021 CV-

AAS

Determination of Mercury by Cold Vapour AAS. 

 

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

 

  ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and 

Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 

4964-2004.

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA 21st ED, 4110

-B.

 

  Metals-009 Determination of exchangeable cations and cation exchange capacity in soil based on Rayment and Lyons 

2011.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 

21st ED 2510 and Rayment & Higginson.
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Client Reference: 72628.00, Parramatta

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

Recovery

VOCs in soil Base ll Duplicate ll %RPD

Date extracted - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 29/09/2

011

62420-1 29/09/2011 || 29/09/2011 LCS-1 29/09/2011

Dichlorodifluoromethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Chloromethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Vinyl Chloride mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Bromomethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Chloroethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Trichlorofluoromethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,1-Dichloroethene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

trans-1,2-dichloroethene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,1-dichloroethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 116%

cis-1,2-dichloroethene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

bromochloromethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

chloroform mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 108%

2,2-dichloropropane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2-dichloroethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 99%

1,1,1-trichloroethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 101%

1,1-dichloropropene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Cyclohexane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

carbon tetrachloride mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Benzene mg/kg 0.2 Org-014 <0.2 62420-1 <0.2 || <0.2 [NR] [NR]

dibromomethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2-dichloropropane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

trichloroethene mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 100%

bromodichloromethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 110%

trans-1,3-

dichloropropene 

mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

cis-1,3-dichloropropene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,1,2-trichloroethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Toluene mg/kg 0.5 Org-014 <0.5 62420-1 <0.5 || <0.5 [NR] [NR]

1,3-dichloropropane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

dibromochloromethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 110%

1,2-dibromoethane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

tetrachloroethene mg/kg 1 Org-014 <1 62420-1 <1 || <1 LCS-1 104%

1,1,1,2-

tetrachloroethane 

mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

chlorobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Ethylbenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

bromoform mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

m+p-xylene mg/kg 2 Org-014 <2 62420-1 <2 || <2 [NR] [NR]

styrene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,1,2,2-

tetrachloroethane 

mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

o-Xylene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2,3-trichloropropane mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

Recovery

VOCs in soil Base ll Duplicate ll %RPD

isopropylbenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

bromobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

n-propyl benzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

2-chlorotoluene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

4-chlorotoluene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,3,5-trimethyl benzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

tert-butyl benzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2,4-trimethyl benzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,3-dichlorobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

sec-butyl benzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,4-dichlorobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

4-isopropyl toluene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2-dichlorobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

n-butyl benzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2-dibromo-3-

chloropropane 

mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2,4-trichlorobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

hexachlorobutadiene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

1,2,3-trichlorobenzene mg/kg 1 Org-014 <1 62420-1 <1 || <1 [NR] [NR]

Surrogate 

Dibromofluorometha 

% Org-014 100 62420-1 99 || 98 || RPD: 1 LCS-1 102%

Surrogate aaa-

Trifluorotoluene

% Org-014 125 62420-1 132 || 134 || RPD: 2 LCS-1 121%

Surrogate Toluene-d8 % Org-014 105 62420-1 104 || 105 || RPD: 1 LCS-1 103%

Surrogate 4-

Bromofluorobenzene

% Org-014 101 62420-1 100 || 100 || RPD: 0 LCS-1 101%
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Client Reference: 72628.00, Parramatta

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

Recovery

vTRH & BTEX in Soil Base ll Duplicate ll %RPD

Date extracted - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 29/09/2

011

62420-1 29/09/2011 || 29/09/2011 LCS-1 29/09/2011

vTRH C6 - C9 mg/kg 25 Org-016 <25 62420-1 <25 || <25 LCS-1 93%

Benzene mg/kg 0.2 Org-016 <0.2 62420-1 <0.2 || <0.2 LCS-1 89%

Toluene mg/kg 0.5 Org-016 <0.5 62420-1 <0.5 || <0.5 LCS-1 106%

Ethylbenzene mg/kg 1 Org-016 <1 62420-1 <1 || <1 LCS-1 90%

m+p-xylene mg/kg 2 Org-016 <2 62420-1 <2 || <2 LCS-1 91%

o-Xylene mg/kg 1 Org-016 <1 62420-1 <1 || <1 LCS-1 95%

Surrogate aaa-

Trifluorotoluene

% Org-016 125 62420-1 132 || 134 || RPD: 2 LCS-1 120%

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

Recovery

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

Date extracted - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

TRH C10 - C14 mg/kg 50 Org-003 <50 62420-1 <50 || <50 LCS-1 97%

TRH C15 - C28 mg/kg 100 Org-003 <100 62420-1 <100 || <100 LCS-1 97%

TRH C29 - C36 mg/kg 100 Org-003 <100 62420-1 <100 || <100 LCS-1 95%

Surrogate o-Terphenyl % Org-003 90 62420-1 94 || 118 || RPD: 23 LCS-1 91%

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Naphthalene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 LCS-1 94%

Acenaphthylene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 LCS-1 100%

Phenanthrene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 0.2 || 0.2 || RPD: 0 LCS-1 98%

Anthracene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 LCS-1 98%

Pyrene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 LCS-1 103%

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

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 

subset

<0.1 62420-1 <0.1 || <0.1 LCS-1 104%
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Client Reference: 72628.00, Parramatta

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

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

subset

<0.2 62420-1 <0.2 || <0.2 [NR] [NR]

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

subset

<0.05 62420-1 <0.05 || <0.05 LCS-1 101%

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

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

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

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

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

subset

<0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

97 62420-1 96 || 96 || RPD: 0 LCS-1 94%

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 - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 29/09/2

011

62420-1 29/09/2011 || 29/09/2011 LCS-1 29/09/2011

HCB mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 82%

gamma-BHC mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 96%

Heptachlor mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 68%

delta-BHC mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 73%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 78%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 95%

Dieldrin mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 77%

Endrin mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 69%

pp-DDD mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 107%

Endosulfan II mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 LCS-1 75%

Methoxychlor mg/kg 0.1 Org-005 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-005 97 62420-1 93 || 93 || RPD: 0 LCS-1 93%
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Client Reference: 72628.00, Parramatta

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

Recovery

Organophosphorus 

Pesticides 

Base ll Duplicate ll %RPD

Date extracted - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 29/09/2

011

62420-1 29/09/2011 || 29/09/2011 LCS-1 29/09/2011

Diazinon mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Dimethoate mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Ronnel mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 LCS-1 112%

Fenitrothion mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 LCS-1 124%

Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 0.1 Org-008 <0.1 62420-1 <0.1 || <0.1 LCS-1 117%

Surrogate TCLMX % Org-008 97 62420-1 93 || 93 || RPD: 0 LCS-1 88%

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

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 29/09/2

011

62420-1 29/09/2011 || 29/09/2011 LCS-1 29/09/2011

Arochlor 1016 mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 LCS-1 125%

Arochlor 1260 mg/kg 0.1 Org-006 <0.1 62420-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 97 62420-1 93 || 93 || RPD: 0 LCS-1 98%

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

Recovery

Total Phenolics in Soil Base ll Duplicate ll %RPD

Date extracted - 30/09/2

011

62420-1 30/09/2011 || 30/09/2011 LCS-1 30/09/2011

Date analysed - 30/09/2

011

62420-1 30/09/2011 || 30/09/2011 LCS-1 30/09/2011

Total Phenolics (as 

Phenol) 

mg/kg 5 Inorg-030 <5 62420-1 <5 || <5 LCS-1 83%

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 digested - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Date analysed - 28/09/2

011

62420-1 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Arsenic mg/kg 4 Metals-020 

ICP-AES

<4 62420-1 <4 || <4 LCS-1 105%

Cadmium mg/kg 0.5 Metals-020 

ICP-AES

<0.5 62420-1 <0.5 || <0.5 LCS-1 111%
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Client Reference: 72628.00, Parramatta

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

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Chromium mg/kg 1 Metals-020 

ICP-AES

<1 62420-1 150 || 150 || RPD: 0 LCS-1 109%

Copper mg/kg 1 Metals-020 

ICP-AES

<1 62420-1 34 || 34 || RPD: 0 LCS-1 108%

Lead mg/kg 1 Metals-020 

ICP-AES

<1 62420-1 6 || 6 || RPD: 0 LCS-1 105%

Mercury mg/kg 0.1 Metals-021 

CV-AAS

<0.1 62420-1 <0.1 || <0.1 LCS-1 109%

Nickel mg/kg 1 Metals-020 

ICP-AES

<1 62420-1 120 || 120 || RPD: 0 LCS-1 109%

Zinc mg/kg 1 Metals-020 

ICP-AES

<1 62420-1 63 || 60 || RPD: 5 LCS-1 106%

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - 28/09/2

011

Date analysed - 29/09/2

011

Moisture % 0.1 Inorg-008 [NT]

QUALITY CONTROL UNITS PQL METHOD Blank

Asbestos ID - soils 

Date analysed - [NT]

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

Recovery

Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 30/09/2

011

62420-2 30/09/2011 || 30/09/2011 LCS-1 30/09/2011

Date analysed - 30/09/2

011

62420-2 30/09/2011 || 30/09/2011 LCS-1 30/09/2011

pH 1:5 soil:water pH Units Inorg-001 [NT] 62420-2 8.2 || 8.3 || RPD: 1 LCS-1 100%

Chloride, Cl 1:5 

soil:water

mg/kg 2 Inorg-081 <2 62420-2 17 || 17 || RPD: 0 LCS-1 86%

Sulphate, SO4 1:5 

soil:water

mg/kg 2 Inorg-081 <2 62420-2 23 || 22 || RPD: 4 LCS-1 100%

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

Recovery

ESP/CEC Base ll Duplicate ll %RPD

Exchangeable Ca meq/100

g

0.01 Metals-009 <0.01 62420-2 2.5 || 2.4 || RPD: 4 LCS-1 97%

Exchangeable K meq/100

g

0.01 Metals-009 <0.01 62420-2 0.13 || 0.12 || RPD: 8 LCS-1 100%

Exchangeable Mg meq/100

g

0.01 Metals-009 <0.01 62420-2 0.13 || 0.13 || RPD: 0 LCS-1 105%

Exchangeable Na meq/100

g

0.01 Metals-009 <0.01 62420-2 0.087 || 0.054 || RPD: 47 LCS-1 93%

Cation Exchange 

Capacity 

meq/100

g

1 Metals-009 <1.0 62420-2 2.9 || 2.7 || RPD: 7 [NR] [NR]

ESP % 1 Metals-009 <1.0 62420-2 3.0 || 2.0 || RPD: 40 [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

Recovery

Texture and Salinity Base ll Duplicate ll %RPD

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 [NT] [NT] LCS-1 108%

Texture Value Inorg-002 [NT] [NT] [NT] [NR] [NR]

ECe dS/m 0 0 [NT] [NT] [NR] [NR]

Class - [NT] [NT] [NT] [NR] [NR]

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

VOCs in soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62420-35 28/09/2011

Date analysed - [NT] [NT] 62420-35 29/09/2011

Dichlorodifluoromethane mg/kg [NT] [NT] [NR] [NR]

Chloromethane mg/kg [NT] [NT] [NR] [NR]

Vinyl Chloride mg/kg [NT] [NT] [NR] [NR]

Bromomethane mg/kg [NT] [NT] [NR] [NR]

Chloroethane mg/kg [NT] [NT] [NR] [NR]

Trichlorofluoromethane mg/kg [NT] [NT] [NR] [NR]

1,1-Dichloroethene mg/kg [NT] [NT] [NR] [NR]

trans-1,2-dichloroethene mg/kg [NT] [NT] [NR] [NR]

1,1-dichloroethane mg/kg [NT] [NT] 62420-35 100%

cis-1,2-dichloroethene mg/kg [NT] [NT] [NR] [NR]

bromochloromethane mg/kg [NT] [NT] [NR] [NR]

chloroform mg/kg [NT] [NT] 62420-35 91%

2,2-dichloropropane mg/kg [NT] [NT] [NR] [NR]

1,2-dichloroethane mg/kg [NT] [NT] 62420-35 86%

1,1,1-trichloroethane mg/kg [NT] [NT] 62420-35 81%

1,1-dichloropropene mg/kg [NT] [NT] [NR] [NR]

Cyclohexane mg/kg [NT] [NT] [NR] [NR]

carbon tetrachloride mg/kg [NT] [NT] [NR] [NR]

Benzene mg/kg [NT] [NT] [NR] [NR]

dibromomethane mg/kg [NT] [NT] [NR] [NR]

1,2-dichloropropane mg/kg [NT] [NT] [NR] [NR]

trichloroethene mg/kg [NT] [NT] 62420-35 85%

bromodichloromethane mg/kg [NT] [NT] 62420-35 90%

trans-1,3-dichloropropene mg/kg [NT] [NT] [NR] [NR]

cis-1,3-dichloropropene mg/kg [NT] [NT] [NR] [NR]

1,1,2-trichloroethane mg/kg [NT] [NT] [NR] [NR]

Toluene mg/kg [NT] [NT] [NR] [NR]

1,3-dichloropropane mg/kg [NT] [NT] [NR] [NR]

dibromochloromethane mg/kg [NT] [NT] 62420-35 89%

1,2-dibromoethane mg/kg [NT] [NT] [NR] [NR]

tetrachloroethene mg/kg [NT] [NT] 62420-35 91%

1,1,1,2-tetrachloroethane mg/kg [NT] [NT] [NR] [NR]

chlorobenzene mg/kg [NT] [NT] [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

VOCs in soil Base + Duplicate + %RPD

Ethylbenzene mg/kg [NT] [NT] [NR] [NR]

bromoform mg/kg [NT] [NT] [NR] [NR]

m+p-xylene mg/kg [NT] [NT] [NR] [NR]

styrene mg/kg [NT] [NT] [NR] [NR]

1,1,2,2-tetrachloroethane mg/kg [NT] [NT] [NR] [NR]

o-Xylene mg/kg [NT] [NT] [NR] [NR]

1,2,3-trichloropropane mg/kg [NT] [NT] [NR] [NR]

isopropylbenzene mg/kg [NT] [NT] [NR] [NR]

bromobenzene mg/kg [NT] [NT] [NR] [NR]

n-propyl benzene mg/kg [NT] [NT] [NR] [NR]

2-chlorotoluene mg/kg [NT] [NT] [NR] [NR]

4-chlorotoluene mg/kg [NT] [NT] [NR] [NR]

1,3,5-trimethyl benzene mg/kg [NT] [NT] [NR] [NR]

tert-butyl benzene mg/kg [NT] [NT] [NR] [NR]

1,2,4-trimethyl benzene mg/kg [NT] [NT] [NR] [NR]

1,3-dichlorobenzene mg/kg [NT] [NT] [NR] [NR]

sec-butyl benzene mg/kg [NT] [NT] [NR] [NR]

1,4-dichlorobenzene mg/kg [NT] [NT] [NR] [NR]

4-isopropyl toluene mg/kg [NT] [NT] [NR] [NR]

1,2-dichlorobenzene mg/kg [NT] [NT] [NR] [NR]

n-butyl benzene mg/kg [NT] [NT] [NR] [NR]

1,2-dibromo-3-

chloropropane 

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

1,2,4-trichlorobenzene mg/kg [NT] [NT] [NR] [NR]

hexachlorobutadiene mg/kg [NT] [NT] [NR] [NR]

1,2,3-trichlorobenzene mg/kg [NT] [NT] [NR] [NR]

Surrogate 

Dibromofluorometha 

% [NT] [NT] 62420-35 102%

Surrogate aaa-

Trifluorotoluene

% [NT] [NT] 62420-35 119%

Surrogate Toluene-d8 % [NT] [NT] 62420-35 105%

Surrogate 4-

Bromofluorobenzene

% [NT] [NT] 62420-35 100%
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Client Reference: 72628.00, Parramatta

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

vTRH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - 62420-52 28/09/2011 || 28/09/2011 62420-35 28/09/2011

Date analysed - 62420-52 29/09/2011 || 29/09/2011 62420-35 29/09/2011

vTRH C6 - C9 mg/kg 62420-52 <25 || <25 62420-35 83%

Benzene mg/kg 62420-52 <0.2 || <0.2 62420-35 76%

Toluene mg/kg 62420-52 <0.5 || <0.5 62420-35 93%

Ethylbenzene mg/kg 62420-52 <1 || <1 62420-35 82%

m+p-xylene mg/kg 62420-52 <2 || <2 62420-35 83%

o-Xylene mg/kg 62420-52 <1 || <1 62420-35 87%

Surrogate aaa-

Trifluorotoluene

% 62420-52 128 || 131 || RPD: 2 62420-35 109%

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

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

Date extracted - 62420-52 28/09/2011 || 28/09/2011 62420-35 28/09/2011

Date analysed - 62420-52 28/09/2011 || 28/09/2011 62420-35 28/09/2011

TRH C10 - C14 mg/kg 62420-52 <50 || <50 62420-35 99%

TRH C15 - C28 mg/kg 62420-52 <100 || <100 62420-35 101%

TRH C29 - C36 mg/kg 62420-52 <100 || <100 62420-35 97%

Surrogate o-Terphenyl % 62420-52 85 || 88 || RPD: 3 62420-35 71%

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

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 62420-52 28/09/2011 || 28/09/2011 62420-35 28/09/2011

Date analysed - 62420-52 28/09/2011 || 28/09/2011 62420-35 29/09/2011

Naphthalene mg/kg 62420-52 <0.1 || <0.1 62420-35 96%

Acenaphthylene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 62420-52 <0.1 || <0.1 62420-35 102%

Phenanthrene mg/kg 62420-52 <0.1 || <0.1 62420-35 98%

Anthracene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 62420-52 <0.1 || <0.1 62420-35 96%

Pyrene mg/kg 62420-52 <0.1 || <0.1 62420-35 101%

Benzo(a)anthracene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 62420-52 <0.1 || <0.1 62420-35 102%

Benzo(b+k)fluoranthene mg/kg 62420-52 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 62420-52 <0.05 || <0.05 62420-35 98%

Indeno(1,2,3-c,d)pyrene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 62420-52 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% 62420-52 97 || 95 || RPD: 2 62420-35 95%
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Client Reference: 72628.00, Parramatta

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

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62420-35 28/09/2011

Date analysed - [NT] [NT] 62420-35 29/09/2011

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

alpha-BHC mg/kg [NT] [NT] 62420-35 74%

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

beta-BHC mg/kg [NT] [NT] 62420-35 88%

Heptachlor mg/kg [NT] [NT] 62420-35 63%

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

Aldrin mg/kg [NT] [NT] 62420-35 66%

Heptachlor Epoxide mg/kg [NT] [NT] 62420-35 70%

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

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

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

pp-DDE mg/kg [NT] [NT] 62420-35 83%

Dieldrin mg/kg [NT] [NT] 62420-35 68%

Endrin mg/kg [NT] [NT] 62420-35 60%

pp-DDD mg/kg [NT] [NT] 62420-35 83%

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

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

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

Endosulfan Sulphate mg/kg [NT] [NT] 62420-35 64%

Methoxychlor mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 62420-35 91%
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Client Reference: 72628.00, Parramatta

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

Organophosphorus 

Pesticides 

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62420-35 28/09/2011

Date analysed - [NT] [NT] 62420-35 29/09/2011

Diazinon mg/kg [NT] [NT] [NR] [NR]

Dimethoate mg/kg [NT] [NT] [NR] [NR]

Chlorpyriphos-methyl mg/kg [NT] [NT] [NR] [NR]

Ronnel mg/kg [NT] [NT] [NR] [NR]

Chlorpyriphos mg/kg [NT] [NT] 62420-35 104%

Fenitrothion mg/kg [NT] [NT] 62420-35 114%

Bromophos-ethyl mg/kg [NT] [NT] [NR] [NR]

Ethion mg/kg [NT] [NT] 62420-35 113%

Surrogate TCLMX % [NT] [NT] 62420-35 91%

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

PCBs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62420-35 28/09/2011

Date analysed - [NT] [NT] 62420-35 29/09/2011

Arochlor 1016 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1221* mg/kg [NT] [NT] [NR] [NR]

Arochlor 1232 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1242 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1248 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1254 mg/kg [NT] [NT] 62420-35 125%

Arochlor 1260 mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 62420-35 101%

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

Total Phenolics in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62420-7 30/09/2011

Date analysed - [NT] [NT] 62420-7 30/09/2011

Total Phenolics (as Phenol) mg/kg [NT] [NT] 62420-7 79%

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

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - 62420-52 28/09/2011 || 28/09/2011 62420-35 28/09/2011

Date analysed - 62420-52 28/09/2011 || 28/09/2011 62420-35 28/09/2011

Arsenic mg/kg 62420-52 <4 || <4 62420-35 117%

Cadmium mg/kg 62420-52 <0.5 || <0.5 62420-35 100%

Chromium mg/kg 62420-52 6 || 4 || RPD: 40 62420-35 102%

Copper mg/kg 62420-52 <1 || <1 62420-35 #

Lead mg/kg 62420-52 4 || 3 || RPD: 29 62420-35 128%

Mercury mg/kg 62420-52 <0.1 || <0.1 62420-35 115%

Nickel mg/kg 62420-52 1 || <1 62420-35 121%

Zinc mg/kg 62420-52 1 || 1 || RPD: 0 62420-35 #
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Client Reference: 72628.00, Parramatta

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Miscellaneous Inorg - soil Base + Duplicate + %RPD

Date prepared - 62420-51 30/09/2011 || 30/09/2011

Date analysed - 62420-51 30/09/2011 || 30/09/2011

pH 1:5 soil:water pH Units 62420-51 6.9 || 6.9 || RPD: 0 

Chloride, Cl 1:5 soil:water mg/kg [NT] [NT]

Sulphate, SO4 1:5 

soil:water

mg/kg [NT] [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

ESP/CEC Base + Duplicate + %RPD

Exchangeable Ca meq/100

g

62420-2 2.5 || 2.4 || RPD: 4 

Exchangeable K meq/100

g

62420-2 0.13 || 0.12 || RPD: 8 

Exchangeable Mg meq/100

g

62420-2 0.13 || 0.13 || RPD: 0 

Exchangeable Na meq/100

g

62420-2 0.087 || 0.054 || RPD: 47 

Cation Exchange Capacity meq/100

g

62420-2 2.9 || 2.7 || RPD: 7 

ESP % 62420-2 3.0 || 2.0 || RPD: 40 

Page 33 of  34Envirolab Reference: 62420

Revision No:                R 00



Client Reference: 72628.00, Parramatta

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab 

procedures. We cannot guarantee that this sub-sample is indicative of the entire sample. 

Envirolab recommends supplying 30-40g of sample in its own container. 

Sample 62420-35; Chrysotile and amosite asbestos identified embedded in several fragments of 

fibre cement (total weight 14.8897g). It is estimated that the fibre cement contains up to 7% 

asbestos fibres by weight. This calculates to 1.0423g of asbestos fibres, which in 27.62g of soil 

is 37.74g/kg (i.e. > reporting limit for the method of 0.1g/kg).

Acid Extractable Metals in Soil:# Percent recovery is not possible to report due to the 

high concentration of the element/s in the sample/s.  However an acceptable recovery 

was obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and 

speciated phenols is acceptable.
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CERTIFICATE OF ANALYSIS 62422

Client:

Douglas Partners

96 Hermitage Rd

West Ryde

NSW 2114

Attention: Kate Sargent

Sample log in details:

Your Reference: 72628.00, Parramatta

No. of samples: 28 Soils

Date samples received / completed instructions received 21/09/2011 / 26/09/2011

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: 4/10/11 / 4/10/11

Date of Preliminary Report: Not Issued

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

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

Results Approved By:
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Client Reference: 72628.00, Parramatta

VOCs in soil 

Our Reference: UNITS 62422-2 62422-10 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil

Date extracted - 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 

Dichlorodifluoromethane mg/kg <1 <1 <1 

Chloromethane mg/kg <1 <1 <1 

Vinyl Chloride mg/kg <1 <1 <1 

Bromomethane mg/kg <1 <1 <1 

Chloroethane mg/kg <1 <1 <1 

Trichlorofluoromethane mg/kg <1 <1 <1 

1,1-Dichloroethene mg/kg <1 <1 <1 

trans-1,2-dichloroethene mg/kg <1 <1 <1 

1,1-dichloroethane mg/kg <1 <1 <1 

cis-1,2-dichloroethene mg/kg <1 <1 <1 

bromochloromethane mg/kg <1 <1 <1 

chloroform mg/kg <1 <1 <1 

2,2-dichloropropane mg/kg <1 <1 <1 

1,2-dichloroethane mg/kg <1 <1 <1 

1,1,1-trichloroethane mg/kg <1 <1 <1 

1,1-dichloropropene mg/kg <1 <1 <1 

Cyclohexane mg/kg <1 <1 <1 

carbon tetrachloride mg/kg <1 <1 <1 

Benzene mg/kg <0.2 <0.2 <0.2 

dibromomethane mg/kg <1 <1 <1 

1,2-dichloropropane mg/kg <1 <1 <1 

trichloroethene mg/kg <1 <1 <1 

bromodichloromethane mg/kg <1 <1 <1 

trans-1,3-dichloropropene mg/kg <1 <1 <1 

cis-1,3-dichloropropene mg/kg <1 <1 <1 

1,1,2-trichloroethane mg/kg <1 <1 <1 

Toluene mg/kg <0.5 <0.5 <0.5 

1,3-dichloropropane mg/kg <1 <1 <1 

dibromochloromethane mg/kg <1 <1 <1 

1,2-dibromoethane mg/kg <1 <1 <1 

tetrachloroethene mg/kg <1 <1 <1 

1,1,1,2-tetrachloroethane mg/kg <1 <1 <1 

chlorobenzene mg/kg <1 <1 <1 

Ethylbenzene mg/kg <1 <1 <1 

bromoform mg/kg <1 <1 <1 

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

styrene mg/kg <1 <1 <1 

1,1,2,2-tetrachloroethane mg/kg <1 <1 <1 

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

1,2,3-trichloropropane mg/kg <1 <1 <1 
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Client Reference: 72628.00, Parramatta

VOCs in soil 

Our Reference: UNITS 62422-2 62422-10 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil

isopropylbenzene mg/kg <1 <1 <1 

bromobenzene mg/kg <1 <1 <1 

n-propyl benzene mg/kg <1 <1 <1 

2-chlorotoluene mg/kg <1 <1 <1 

4-chlorotoluene mg/kg <1 <1 <1 

1,3,5-trimethyl benzene mg/kg <1 <1 <1 

tert-butyl benzene mg/kg <1 <1 <1 

1,2,4-trimethyl benzene mg/kg <1 <1 <1 

1,3-dichlorobenzene mg/kg <1 <1 <1 

sec-butyl benzene mg/kg <1 <1 <1 

1,4-dichlorobenzene mg/kg <1 <1 <1 

4-isopropyl toluene mg/kg <1 <1 <1 

1,2-dichlorobenzene mg/kg <1 <1 <1 

n-butyl benzene mg/kg <1 <1 <1 

1,2-dibromo-3-chloropropane mg/kg <1 <1 <1 

1,2,4-trichlorobenzene mg/kg <1 <1 <1 

hexachlorobutadiene mg/kg <1 <1 <1 

1,2,3-trichlorobenzene mg/kg <1 <1 <1 

Surrogate Dibromofluorometha % 106 104 100 

Surrogate aaa-Trifluorotoluene % 136 134 116 

Surrogate Toluene-d8 % 110 109 106 

Surrogate 4-Bromofluorobenzene % 100 101 100 
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Client Reference: 72628.00, Parramatta

vTRH & BTEX in Soil 

Our Reference: UNITS 62422-2 62422-6 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.5-2.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 136 126 134 125 116 

vTRH & BTEX in Soil 

Our Reference: UNITS 62422-27

Your Reference ------------- Dup02

Date Sampled ------------ 19/09/2011

Type of sample Soil

Date extracted - 27/09/2011 

Date analysed - 28/09/2011 

vTRH C6 - C9 mg/kg <25 

Benzene mg/kg <0.2 

Toluene mg/kg <0.5 

Ethylbenzene mg/kg <1 

m+p-xylene mg/kg <2 

o-Xylene mg/kg <1 

Surrogate aaa-Trifluorotoluene % 127 
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Client Reference: 72628.00, Parramatta

sTRH in Soil (C10-C36) 

Our Reference: UNITS 62422-2 62422-6 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.5-2.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

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

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

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

Surrogate o-Terphenyl % 92 91 91 92 92 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 62422-27

Your Reference ------------- Dup02

Date Sampled ------------ 19/09/2011

Type of sample Soil

Date extracted - 27/09/2011 

Date analysed - 28/09/2011 

TRH C10 - C14 mg/kg <50 

TRH C15 - C28 mg/kg <100 

TRH C29 - C36 mg/kg <100 

Surrogate o-Terphenyl % 92 
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Client Reference: 72628.00, Parramatta

PAHs in Soil 

Our Reference: UNITS 62422-2 62422-6 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.5-2.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil Soil

Date extracted - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Naphthalene mg/kg 0.2 <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg 0.3 <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 3.1 0.4 <0.1 <0.1 0.1 

Anthracene mg/kg 0.6 <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg 3.1 0.7 0.2 <0.1 0.2 

Pyrene mg/kg 2.7 0.6 0.2 <0.1 0.2 

Benzo(a)anthracene mg/kg 1.4 0.3 0.1 <0.1 <0.1 

Chrysene mg/kg 1.1 0.3 0.1 <0.1 0.1 

Benzo(b+k)fluoranthene mg/kg 1.6 0.4 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg 1.0 0.25 0.08 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg 0.5 0.1 <0.1 <0.1 <0.1 

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

Benzo(g,h,i)perylene mg/kg 0.4 0.1 <0.1 <0.1 <0.1 

Surrogate p-Terphenyl-d14 % 103 103 93 95 96 

PAHs in Soil 

Our Reference: UNITS 62422-27

Your Reference ------------- Dup02

Date Sampled ------------ 19/09/2011

Type of sample Soil

Date extracted - 27/09/2011 

Date analysed - 28/09/2011 

Naphthalene mg/kg <0.1 

Acenaphthylene mg/kg <0.1 

Acenaphthene mg/kg <0.1 

Fluorene mg/kg <0.1 

Phenanthrene mg/kg <0.1 

Anthracene mg/kg <0.1 

Fluoranthene mg/kg <0.1 

Pyrene mg/kg <0.1 

Benzo(a)anthracene mg/kg <0.1 

Chrysene mg/kg <0.1 

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

Benzo(a)pyrene mg/kg <0.05 

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

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

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

Surrogate p-Terphenyl-d14 % 94 
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Client Reference: 72628.00, Parramatta

Organochlorine Pesticides in soil

Our Reference: UNITS 62422-2 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Date extracted - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 01/10/2011 01/10/2011 01/10/2011 01/10/2011 

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 

Surrogate TCLMX % 98 84 86 86 
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Client Reference: 72628.00, Parramatta

Organophosphorus Pesticides 

Our Reference: UNITS 62422-2 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Date extracted - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 01/10/2011 01/10/2011 01/10/2011 01/10/2011 

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

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

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

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

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

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

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

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

Surrogate TCLMX % 98 84 86 86 
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Client Reference: 72628.00, Parramatta

PCBs in Soil

Our Reference: UNITS 62422-2 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Date extracted - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Date analysed - 01/10/2011 01/10/2011 01/10/2011 01/10/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 98 84 86 86 
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Client Reference: 72628.00, Parramatta

Total Phenolics in Soil

Our Reference: UNITS 62422-2 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Date extracted - 29/09/2011 29/09/2011 29/09/2011 29/09/2011 

Date analysed - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Total Phenolics (as Phenol) mg/kg <5 <5 <5 <5 
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Client Reference: 72628.00, Parramatta

Acid Extractable metals in soil

Our Reference: UNITS 62422-2 62422-6 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.5-2.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil Soil

Date digested - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Arsenic mg/kg 4 <4 <4 <4 <4 

Cadmium mg/kg 10 <0.5 <0.5 <0.5 <0.5 

Chromium mg/kg 120 6 3 2 54 

Copper mg/kg 240 9 3 3 24 

Lead mg/kg 150 51 4 5 71 

Mercury mg/kg 0.7 0.2 <0.1 <0.1 0.3 

Nickel mg/kg 100 4 3 2 14 

Zinc mg/kg 160 46 5 5 100 

Acid Extractable metals in soil

Our Reference: UNITS 62422-27

Your Reference ------------- Dup02

Date Sampled ------------ 19/09/2011

Type of sample Soil

Date digested - 27/09/2011 

Date analysed - 27/09/2011 

Arsenic mg/kg <4 

Cadmium mg/kg <0.5 

Chromium mg/kg 4 

Copper mg/kg 3 

Lead mg/kg 11 

Mercury mg/kg <0.1 

Nickel mg/kg 2 

Zinc mg/kg 9 
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Client Reference: 72628.00, Parramatta

Miscellaneous Inorg - soil 

Our Reference: UNITS 62422-2 62422-5 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.0-2.1 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Date prepared - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

pH 1:5 soil:water pH Units 9.8 9.5 9.0 9.5 

Chloride, Cl 1:5 soil:water mg/kg 28 [NA] [NA] [NA]

Sulphate, SO4 1:5 soil:water mg/kg 310 [NA] [NA] [NA]
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Client Reference: 72628.00, Parramatta

ESP/CEC 

Our Reference: UNITS 62422-2

Your Reference ------------- MW01/0.5-0.6

Date Sampled ------------ 19/09/2011

Type of sample Soil

Exchangeable Ca meq/100g 30 

Exchangeable K meq/100g 0.44 

Exchangeable Mg meq/100g 1.2 

Exchangeable Na meq/100g 0.94 

Cation Exchange Capacity meq/100g 33 

ESP % 2.9 
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Client Reference: 72628.00, Parramatta

Texture and Salinity 

Our Reference: UNITS 62422-2 62422-5 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.0-2.1 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Electrical Conductivity 1:5 soil:water µS/cm 310 620 80 240 

Texture Value 10 [NA] [NA] [NA]

Texture - LOAM [NA] [NA] [NA]

ECe dS/m 3.0 [NA] [NA] [NA]

Class - SLIGHTLY 

SALINE

[NA] [NA] [NA]
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Client Reference: 72628.00, Parramatta

Moisture 

Our Reference: UNITS 62422-2 62422-6 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW01/2.5-2.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil Soil

Date prepared - 27/09/2011 27/09/2011 27/09/2011 27/09/2011 27/09/2011 

Date analysed - 28/09/2011 28/09/2011 28/09/2011 28/09/2011 28/09/2011 

Moisture % 14 11 4.1 3.8 8.9 

Moisture 

Our Reference: UNITS 62422-27

Your Reference ------------- Dup02

Date Sampled ------------ 19/09/2011

Type of sample Soil

Date prepared - 27/09/2011 

Date analysed - 28/09/2011 

Moisture % 4.2 
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Client Reference: 72628.00, Parramatta

Asbestos ID - soils 

Our Reference: UNITS 62422-2 62422-10 62422-11 62422-19

Your Reference ------------- MW01/0.5-0.6 MW02/0.5-0.6 MW02/1.0-1.1 MW03/0.5-0.6

Date Sampled ------------ 19/09/2011 19/09/2011 19/09/2011 20/09/2011

Type of sample Soil Soil Soil Soil

Date analysed - 30/09/2011 30/09/2011 30/09/2011 30/09/2011 

Sample mass tested g 30.21g Approx 35g Approx 35g Approx 35g

Sample Description - Brown fine-

grained soil

Brown fine-

grained soil

Brown fine-

grained soil

Brown fine-

grained soil

Asbestos ID in soil - Chrysotile 

asbestos 

detected

Amosite 

asbestos 

detected

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Trace 

respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected

No respirable 

fibres 

detected
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Client Reference: 72628.00, Parramatta

Method ID Methodology Summary

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

 

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

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

 

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

by GC-FID.

 

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

GC-MS.

 

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

GC with dual ECD's.

 

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

GC with dual ECD's.

 

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

GC-ECD.

 

  Inorg-030 Total Phenolics - determined colorimetrically following disitillation, based upon APHA 21st ED 5530 D.

 

  Metals-020 ICP-

AES

Determination of various metals by ICP-AES. 

 

  Metals-021 CV-

AAS

Determination of Mercury by Cold Vapour AAS. 

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA 21st ED, 4110

-B.

 

  Metals-009 Determination of exchangeable cations and cation exchange capacity in soil based on Rayment and Lyons 

2011.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 

21st ED 2510 and Rayment & Higginson.

 

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

 

  ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and 

Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 

4964-2004.
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Client Reference: 72628.00, Parramatta

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

Recovery

VOCs in soil Base ll Duplicate ll %RPD

Date extracted - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-1 27/09/2011

Date analysed - 28/09/2

011

62422-10 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

Dichlorodifluoromethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Chloromethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Vinyl Chloride mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Bromomethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Chloroethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Trichlorofluoromethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,1-Dichloroethene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

trans-1,2-dichloroethene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,1-dichloroethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 106%

cis-1,2-dichloroethene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

bromochloromethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

chloroform mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 98%

2,2-dichloropropane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2-dichloroethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 93%

1,1,1-trichloroethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 86%

1,1-dichloropropene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Cyclohexane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

carbon tetrachloride mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Benzene mg/kg 0.2 Org-014 <0.2 62422-10 <0.2 || <0.2 [NR] [NR]

dibromomethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2-dichloropropane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

trichloroethene mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 92%

bromodichloromethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 96%

trans-1,3-

dichloropropene 

mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

cis-1,3-dichloropropene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,1,2-trichloroethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Toluene mg/kg 0.5 Org-014 <0.5 62422-10 <0.5 || <0.5 [NR] [NR]

1,3-dichloropropane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

dibromochloromethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 93%

1,2-dibromoethane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

tetrachloroethene mg/kg 1 Org-014 <1 62422-10 <1 || <1 LCS-1 95%

1,1,1,2-

tetrachloroethane 

mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

chlorobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Ethylbenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

bromoform mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

m+p-xylene mg/kg 2 Org-014 <2 62422-10 <2 || <2 [NR] [NR]

styrene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,1,2,2-

tetrachloroethane 

mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

o-Xylene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2,3-trichloropropane mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

Recovery

VOCs in soil Base ll Duplicate ll %RPD

isopropylbenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

bromobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

n-propyl benzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

2-chlorotoluene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

4-chlorotoluene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,3,5-trimethyl benzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

tert-butyl benzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2,4-trimethyl benzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,3-dichlorobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

sec-butyl benzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,4-dichlorobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

4-isopropyl toluene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2-dichlorobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

n-butyl benzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2-dibromo-3-

chloropropane 

mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2,4-trichlorobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

hexachlorobutadiene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

1,2,3-trichlorobenzene mg/kg 1 Org-014 <1 62422-10 <1 || <1 [NR] [NR]

Surrogate 

Dibromofluorometha 

% Org-014 97 62422-10 104 || 100 || RPD: 4 LCS-1 101%

Surrogate aaa-

Trifluorotoluene

% Org-014 133 62422-10 134 || 116 || RPD: 14 LCS-1 117%

Surrogate Toluene-d8 % Org-014 106 62422-10 109 || 104 || RPD: 5 LCS-1 104%

Surrogate 4-

Bromofluorobenzene

% Org-014 100 62422-10 101 || 101 || RPD: 0 LCS-1 101%
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Client Reference: 72628.00, Parramatta

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

Recovery

vTRH & BTEX in Soil Base ll Duplicate ll %RPD

Date extracted - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-1 27/09/2011

Date analysed - 28/09/2

011

62422-10 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

vTRH C6 - C9 mg/kg 25 Org-016 <25 62422-10 <25 || <25 LCS-1 102%

Benzene mg/kg 0.2 Org-016 <0.2 62422-10 <0.2 || <0.2 LCS-1 94%

Toluene mg/kg 0.5 Org-016 <0.5 62422-10 <0.5 || <0.5 LCS-1 110%

Ethylbenzene mg/kg 1 Org-016 <1 62422-10 <1 || <1 LCS-1 102%

m+p-xylene mg/kg 2 Org-016 <2 62422-10 <2 || <2 LCS-1 103%

o-Xylene mg/kg 1 Org-016 <1 62422-10 <1 || <1 LCS-1 109%

Surrogate aaa-

Trifluorotoluene

% Org-016 133 62422-10 134 || 127 || RPD: 5 LCS-1 130%

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

Recovery

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

Date extracted - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-1 27/09/2011

Date analysed - 28/09/2

011

62422-10 28/09/2011 || 28/09/2011 LCS-1 28/09/2011

TRH C10 - C14 mg/kg 50 Org-003 <50 62422-10 <50 || <50 LCS-1 99%

TRH C15 - C28 mg/kg 100 Org-003 <100 62422-10 <100 || <100 LCS-1 98%

TRH C29 - C36 mg/kg 100 Org-003 <100 62422-10 <100 || <100 LCS-1 92%

Surrogate o-Terphenyl % Org-003 93 62422-10 91 || 91 || RPD: 0 LCS-1 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 - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-3 27/09/2011

Date analysed - 28/09/2

011

62422-10 28/09/2011 || 28/09/2011 LCS-3 28/09/2011

Naphthalene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 <0.1 || <0.1 LCS-3 100%

Acenaphthylene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 <0.1 || <0.1 LCS-3 104%

Phenanthrene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 <0.1 || 0.1 LCS-3 105%

Anthracene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 0.2 || 0.1 || RPD: 67 LCS-3 102%

Pyrene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 0.2 || 0.1 || RPD: 67 LCS-3 110%

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

subset

<0.1 62422-10 0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 

subset

<0.1 62422-10 0.1 || <0.1 LCS-3 108%
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Client Reference: 72628.00, Parramatta

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

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

subset

<0.2 62422-10 <0.2 || <0.2 [NR] [NR]

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

subset

<0.05 62422-10 0.08 || <0.05 LCS-3 67%

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

subset

<0.1 62422-10 <0.1 || <0.1 [NR] [NR]

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

subset

<0.1 62422-10 <0.1 || <0.1 [NR] [NR]

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

subset

<0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

107 62422-10 93 || 94 || RPD: 1 LCS-3 101%

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 - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-5 27/09/2011

Date analysed - 30/09/2

011

62422-10 01/10/2011 || 01/10/2011 LCS-5 01/10/2011

HCB mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 112%

gamma-BHC mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 118%

Heptachlor mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 99%

delta-BHC mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 100%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 108%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 114%

Dieldrin mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 106%

Endrin mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 104%

pp-DDD mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 130%

Endosulfan II mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 LCS-5 105%

Methoxychlor mg/kg 0.1 Org-005 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-005 87 62422-10 84 || 85 || RPD: 1 LCS-5 93%
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Client Reference: 72628.00, Parramatta

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

Recovery

Organophosphorus 

Pesticides 

Base ll Duplicate ll %RPD

Date extracted - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-5 27/09/2011

Date analysed - 01/10/2

011

62422-10 01/10/2011 || 01/10/2011 LCS-5 01/10/2011

Diazinon mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Dimethoate mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Ronnel mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 LCS-5 109%

Fenitrothion mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 LCS-5 122%

Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 0.1 Org-008 <0.1 62422-10 <0.1 || <0.1 LCS-5 114%

Surrogate TCLMX % Org-008 87 62422-10 84 || 85 || RPD: 1 LCS-5 92%

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

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 27/09/2

011

62422-10 29/09/2011 || 29/09/2011 LCS-5 27/09/2011

Date analysed - 01/10/2

011

62422-10 01/10/2011 || 01/10/2011 LCS-5 01/10/2011

Arochlor 1016 mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 LCS-5 127%

Arochlor 1260 mg/kg 0.1 Org-006 <0.1 62422-10 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 87 62422-10 84 || 85 || RPD: 1 LCS-5 110%

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

Recovery

Total Phenolics in Soil Base ll Duplicate ll %RPD

Date extracted - 29/09/2

011

[NT] [NT] LCS-1 29/09/2011

Date analysed - 30/09/2

011

[NT] [NT] LCS-1 30/09/2011

Total Phenolics (as 

Phenol) 

mg/kg 5 Inorg-030 <5 [NT] [NT] LCS-1 96%

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 digested - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-1 27/09/2011

Date analysed - 27/09/2

011

62422-10 27/09/2011 || 27/09/2011 LCS-1 27/09/2011

Arsenic mg/kg 4 Metals-020 

ICP-AES

<4 62422-10 <4 || <4 LCS-1 100%

Cadmium mg/kg 0.5 Metals-020 

ICP-AES

<0.5 62422-10 <0.5 || <0.5 LCS-1 107%

Page 22 of  29Envirolab Reference: 62422

Revision No:                R 00



Client Reference: 72628.00, Parramatta

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

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Chromium mg/kg 1 Metals-020 

ICP-AES

<1 62422-10 3 || 4 || RPD: 29 LCS-1 105%

Copper mg/kg 1 Metals-020 

ICP-AES

<1 62422-10 3 || 4 || RPD: 29 LCS-1 103%

Lead mg/kg 1 Metals-020 

ICP-AES

<1 62422-10 4 || 4 || RPD: 0 LCS-1 101%

Mercury mg/kg 0.1 Metals-021 

CV-AAS

<0.1 62422-10 <0.1 || <0.1 LCS-1 111%

Nickel mg/kg 1 Metals-020 

ICP-AES

<1 62422-10 3 || 2 || RPD: 40 LCS-1 105%

Zinc mg/kg 1 Metals-020 

ICP-AES

<1 62422-10 5 || 5 || RPD: 0 LCS-1 102%

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

Recovery

Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 28/09/2

011

[NT] [NT] LCS-1 28/09/2011

Date analysed - 28/09/2

011

[NT] [NT] LCS-1 28/09/2011

pH 1:5 soil:water pH Units Inorg-001 [NT] [NT] [NT] LCS-1 103%

Chloride, Cl 1:5 

soil:water

mg/kg 2 Inorg-081 <2 [NT] [NT] LCS-1 100%

Sulphate, SO4 1:5 

soil:water

mg/kg 2 Inorg-081 <2 [NT] [NT] LCS-1 116%

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

Recovery

ESP/CEC Base ll Duplicate ll %RPD

Exchangeable Ca meq/100

g

0.01 Metals-009 <0.01 [NT] [NT] LCS-1 97%

Exchangeable K meq/100

g

0.01 Metals-009 <0.01 [NT] [NT] LCS-1 100%

Exchangeable Mg meq/100

g

0.01 Metals-009 <0.01 [NT] [NT] LCS-1 105%

Exchangeable Na meq/100

g

0.01 Metals-009 <0.01 [NT] [NT] LCS-1 93%

Cation Exchange 

Capacity 

meq/100

g

1 Metals-009 <1.0 [NT] [NT] [NR] [NR]

ESP % 1 Metals-009 <1.0 [NT] [NT] [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

Recovery

Texture and Salinity Base ll Duplicate ll %RPD

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 [NT] [NT] LCS-1 107%

Texture Value Inorg-002 [NT] [NT] [NT] [NR] [NR]

ECe dS/m 0 [NT] [NT] [NT] [NR] [NR]

Class - [NT] [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - 26/09/2

011

Date analysed - 27/09/2

011

Moisture % 0.1 Inorg-008 [NT]

QUALITY CONTROL UNITS PQL METHOD Blank

Asbestos ID - soils 

Date analysed - [NT]

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

VOCs in soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 28/09/2011

Dichlorodifluoromethane mg/kg [NT] [NT] [NR] [NR]

Chloromethane mg/kg [NT] [NT] [NR] [NR]

Vinyl Chloride mg/kg [NT] [NT] [NR] [NR]

Bromomethane mg/kg [NT] [NT] [NR] [NR]

Chloroethane mg/kg [NT] [NT] [NR] [NR]

Trichlorofluoromethane mg/kg [NT] [NT] [NR] [NR]

1,1-Dichloroethene mg/kg [NT] [NT] [NR] [NR]

trans-1,2-dichloroethene mg/kg [NT] [NT] [NR] [NR]

1,1-dichloroethane mg/kg [NT] [NT] 62422-19 121%

cis-1,2-dichloroethene mg/kg [NT] [NT] [NR] [NR]

bromochloromethane mg/kg [NT] [NT] [NR] [NR]

chloroform mg/kg [NT] [NT] 62422-19 112%

2,2-dichloropropane mg/kg [NT] [NT] [NR] [NR]

1,2-dichloroethane mg/kg [NT] [NT] 62422-19 108%

1,1,1-trichloroethane mg/kg [NT] [NT] 62422-19 91%

1,1-dichloropropene mg/kg [NT] [NT] [NR] [NR]

Cyclohexane mg/kg [NT] [NT] [NR] [NR]

carbon tetrachloride mg/kg [NT] [NT] [NR] [NR]

Benzene mg/kg [NT] [NT] [NR] [NR]

dibromomethane mg/kg [NT] [NT] [NR] [NR]

1,2-dichloropropane mg/kg [NT] [NT] [NR] [NR]

trichloroethene mg/kg [NT] [NT] 62422-19 103%

bromodichloromethane mg/kg [NT] [NT] 62422-19 110%

trans-1,3-dichloropropene mg/kg [NT] [NT] [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

VOCs in soil Base + Duplicate + %RPD

cis-1,3-dichloropropene mg/kg [NT] [NT] [NR] [NR]

1,1,2-trichloroethane mg/kg [NT] [NT] [NR] [NR]

Toluene mg/kg [NT] [NT] [NR] [NR]

1,3-dichloropropane mg/kg [NT] [NT] [NR] [NR]

dibromochloromethane mg/kg [NT] [NT] 62422-19 109%

1,2-dibromoethane mg/kg [NT] [NT] [NR] [NR]

tetrachloroethene mg/kg [NT] [NT] 62422-19 105%

1,1,1,2-tetrachloroethane mg/kg [NT] [NT] [NR] [NR]

chlorobenzene mg/kg [NT] [NT] [NR] [NR]

Ethylbenzene mg/kg [NT] [NT] [NR] [NR]

bromoform mg/kg [NT] [NT] [NR] [NR]

m+p-xylene mg/kg [NT] [NT] [NR] [NR]

styrene mg/kg [NT] [NT] [NR] [NR]

1,1,2,2-tetrachloroethane mg/kg [NT] [NT] [NR] [NR]

o-Xylene mg/kg [NT] [NT] [NR] [NR]

1,2,3-trichloropropane mg/kg [NT] [NT] [NR] [NR]

isopropylbenzene mg/kg [NT] [NT] [NR] [NR]

bromobenzene mg/kg [NT] [NT] [NR] [NR]

n-propyl benzene mg/kg [NT] [NT] [NR] [NR]

2-chlorotoluene mg/kg [NT] [NT] [NR] [NR]

4-chlorotoluene mg/kg [NT] [NT] [NR] [NR]

1,3,5-trimethyl benzene mg/kg [NT] [NT] [NR] [NR]

tert-butyl benzene mg/kg [NT] [NT] [NR] [NR]

1,2,4-trimethyl benzene mg/kg [NT] [NT] [NR] [NR]

1,3-dichlorobenzene mg/kg [NT] [NT] [NR] [NR]

sec-butyl benzene mg/kg [NT] [NT] [NR] [NR]

1,4-dichlorobenzene mg/kg [NT] [NT] [NR] [NR]

4-isopropyl toluene mg/kg [NT] [NT] [NR] [NR]

1,2-dichlorobenzene mg/kg [NT] [NT] [NR] [NR]

n-butyl benzene mg/kg [NT] [NT] [NR] [NR]

1,2-dibromo-3-

chloropropane 

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

1,2,4-trichlorobenzene mg/kg [NT] [NT] [NR] [NR]

hexachlorobutadiene mg/kg [NT] [NT] [NR] [NR]

1,2,3-trichlorobenzene mg/kg [NT] [NT] [NR] [NR]

Surrogate 

Dibromofluorometha 

% [NT] [NT] 62422-19 104%

Surrogate aaa-

Trifluorotoluene

% [NT] [NT] 62422-19 140%

Surrogate Toluene-d8 % [NT] [NT] 62422-19 104%

Surrogate 4-

Bromofluorobenzene

% [NT] [NT] 62422-19 101%
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Client Reference: 72628.00, Parramatta

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

vTRH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 28/09/2011

vTRH C6 - C9 mg/kg [NT] [NT] 62422-19 95%

Benzene mg/kg [NT] [NT] 62422-19 87%

Toluene mg/kg [NT] [NT] 62422-19 101%

Ethylbenzene mg/kg [NT] [NT] 62422-19 96%

m+p-xylene mg/kg [NT] [NT] 62422-19 96%

o-Xylene mg/kg [NT] [NT] 62422-19 103%

Surrogate aaa-

Trifluorotoluene

% [NT] [NT] 62422-19 117%

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

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

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 28/09/2011

TRH C10 - C14 mg/kg [NT] [NT] 62422-19 100%

TRH C15 - C28 mg/kg [NT] [NT] 62422-19 99%

TRH C29 - C36 mg/kg [NT] [NT] 62422-19 91%

Surrogate o-Terphenyl % [NT] [NT] 62422-19 92%

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

PAHs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 28/09/2011

Naphthalene mg/kg [NT] [NT] 62422-19 92%

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

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

Fluorene mg/kg [NT] [NT] 62422-19 102%

Phenanthrene mg/kg [NT] [NT] 62422-19 96%

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

Fluoranthene mg/kg [NT] [NT] 62422-19 82%

Pyrene mg/kg [NT] [NT] 62422-19 90%

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

Chrysene mg/kg [NT] [NT] 62422-19 94%

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

Benzo(a)pyrene mg/kg [NT] [NT] 62422-19 111%

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

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

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

Surrogate p-Terphenyl-

d14 

% [NT] [NT] 62422-19 94%
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Client Reference: 72628.00, Parramatta

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

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 01/10/2011

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

alpha-BHC mg/kg [NT] [NT] 62422-19 97%

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

beta-BHC mg/kg [NT] [NT] 62422-19 104%

Heptachlor mg/kg [NT] [NT] 62422-19 98%

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

Aldrin mg/kg [NT] [NT] 62422-19 87%

Heptachlor Epoxide mg/kg [NT] [NT] 62422-19 95%

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

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

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

pp-DDE mg/kg [NT] [NT] 62422-19 100%

Dieldrin mg/kg [NT] [NT] 62422-19 93%

Endrin mg/kg [NT] [NT] 62422-19 93%

pp-DDD mg/kg [NT] [NT] 62422-19 116%

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

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

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

Endosulfan Sulphate mg/kg [NT] [NT] 62422-19 91%

Methoxychlor mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 62422-19 84%
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Client Reference: 72628.00, Parramatta

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

Organophosphorus 

Pesticides 

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 01/10/2011

Diazinon mg/kg [NT] [NT] [NR] [NR]

Dimethoate mg/kg [NT] [NT] [NR] [NR]

Chlorpyriphos-methyl mg/kg [NT] [NT] [NR] [NR]

Ronnel mg/kg [NT] [NT] [NR] [NR]

Chlorpyriphos mg/kg [NT] [NT] 62422-19 99%

Fenitrothion mg/kg [NT] [NT] 62422-19 109%

Bromophos-ethyl mg/kg [NT] [NT] [NR] [NR]

Ethion mg/kg [NT] [NT] 62422-19 104%

Surrogate TCLMX % [NT] [NT] 62422-19 84%

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

PCBs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 01/10/2011

Arochlor 1016 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1221* mg/kg [NT] [NT] [NR] [NR]

Arochlor 1232 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1242 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1248 mg/kg [NT] [NT] [NR] [NR]

Arochlor 1254 mg/kg [NT] [NT] 62422-19 114%

Arochlor 1260 mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 62422-19 92%

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

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - [NT] [NT] 62422-19 27/09/2011

Date analysed - [NT] [NT] 62422-19 27/09/2011

Arsenic mg/kg [NT] [NT] 62422-19 95%

Cadmium mg/kg [NT] [NT] 62422-19 91%

Chromium mg/kg [NT] [NT] 62422-19 121%

Copper mg/kg [NT] [NT] 62422-19 115%

Lead mg/kg [NT] [NT] 62422-19 80%

Mercury mg/kg [NT] [NT] 62422-19 115%

Nickel mg/kg [NT] [NT] 62422-19 106%

Zinc mg/kg [NT] [NT] 62422-19 74%
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Client Reference: 72628.00, Parramatta

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab 

procedures. We cannot guarantee that this sub-sample is indicative of the entire sample. 

Envirolab recommends supplying 30-40g of sample in its own container. 

Sample 62422-2; Loose bundles of chrysotile and amosite asbestos identifed within the sample, and 

also embedded in several fragments of fibre cement (total weight 6.6041g). It is estimated that the 

fibre cement contains up to 30% asbestos fibres by weight. This calculates to 1.9812g of asbestos 

fibres, which in 30.21g of soil is 65.57g/kg (i.e. > reporting limit for the method of 0.1g/kg).

Asbestos ID was analysed by Approved Identifier: Alex Tam

Asbestos ID was authorised by Approved Signatory: Lulu Guo

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and 

speciated phenols is acceptable.
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CERTIFICATE OF ANALYSIS 62962

Client:

Douglas Partners

96 Hermitage Rd

West Ryde

NSW 2114

Attention: Kate Sargent

Sample log in details:

Your Reference: 72628.00, Parramatta

No. of samples: 4 waters

Date samples received / completed instructions received 06/10/11 / 06/10/11

Analysis Details:

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

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

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

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

Report Details:

Date results requested by: / Issue Date: 10/10/11 / 10/10/11

Date of Preliminary Report: Not Issued

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

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

Results Approved By:

Page 1 of  18Envirolab Reference: 62962

Revision No:                R 00



Client Reference: 72628.00, Parramatta

VOCs in water 

Our Reference: UNITS 62962-1 62962-2 62962-3

Your Reference ------------- MW01 MW02 MW03

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water

Date extracted - 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 10/10/2011 10/10/2011 10/10/2011 

Dichlorodifluoromethane µg/L <10 <10 <10 

Chloromethane µg/L <10 <10 <10 

Vinyl Chloride µg/L <10 <10 <10 

Bromomethane µg/L <10 <10 <10 

Chloroethane µg/L <10 <10 <10 

Trichlorofluoromethane µg/L <10 <10 <10 

1,1-Dichloroethene µg/L <1 <1 <1 

Trans-1,2-dichloroethene µg/L <1 <1 <1 

1,1-dichloroethane µg/L <1 <1 <1 

Cis-1,2-dichloroethene µg/L <1 <1 <1 

Bromochloromethane µg/L <1 <1 <1 

Chloroform µg/L <1 <1 <1 

2,2-dichloropropane µg/L <1 <1 <1 

1,2-dichloroethane µg/L <1 <1 <1 

1,1,1-trichloroethane µg/L <1 <1 <1 

1,1-dichloropropene µg/L <1 <1 <1 

Cyclohexane µg/L <1 <1 <1 

Carbon tetrachloride µg/L <1 <1 <1 

Benzene µg/L <1 <1 <1 

Dibromomethane µg/L <1 <1 <1 

1,2-dichloropropane µg/L <1 <1 <1 

Trichloroethene µg/L <1 <1 <1 

Bromodichloromethane µg/L <1 <1 <1 

trans-1,3-dichloropropene µg/L <1 <1 <1 

cis-1,3-dichloropropene µg/L <1 <1 <1 

1,1,2-trichloroethane µg/L <1 <1 <1 

Toluene µg/L <1 <1 <1 

1,3-dichloropropane µg/L <1 <1 <1 

Dibromochloromethane µg/L <1 <1 <1 

1,2-dibromoethane µg/L <1 <1 <1 

Tetrachloroethene µg/L <1 <1 <1 

1,1,1,2-tetrachloroethane µg/L <1 <1 <1 

Chlorobenzene µg/L <1 <1 <1 

Ethylbenzene µg/L <1 <1 <1 

Bromoform µg/L <1 <1 <1 

m+p-xylene µg/L <2 <2 <2 

Styrene µg/L <1 <1 <1 

1,1,2,2-tetrachloroethane µg/L <1 <1 <1 

o-xylene µg/L <1 <1 <1 

1,2,3-trichloropropane µg/L <1 <1 <1 
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Client Reference: 72628.00, Parramatta

VOCs in water 

Our Reference: UNITS 62962-1 62962-2 62962-3

Your Reference ------------- MW01 MW02 MW03

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water

Isopropylbenzene µg/L <1 <1 <1 

Bromobenzene µg/L <1 <1 <1 

n-propyl benzene µg/L <1 <1 <1 

2-chlorotoluene µg/L <1 <1 <1 

4-chlorotoluene µg/L <1 <1 <1 

1,3,5-trimethyl benzene µg/L <1 <1 <1 

Tert-butyl benzene µg/L <1 <1 <1 

1,2,4-trimethyl benzene µg/L <1 <1 <1 

1,3-dichlorobenzene µg/L <1 <1 <1 

Sec-butyl benzene µg/L <1 <1 <1 

1,4-dichlorobenzene µg/L <1 <1 <1 

4-isopropyl toluene µg/L <1 <1 <1 

1,2-dichlorobenzene µg/L <1 <1 <1 

n-butyl benzene µg/L <1 <1 <1 

1,2-dibromo-3-chloropropane µg/L <1 <1 <1 

1,2,4-trichlorobenzene µg/L <1 <1 <1 

Hexachlorobutadiene µg/L <1 <1 <1 

1,2,3-trichlorobenzene µg/L <1 <1 <1 

Surrogate Dibromofluoromethane % 108 108 108 

Surrogate toluene-d8 % 101 101 101 

Surrogate 4-BFB % 112 112 113 
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Client Reference: 72628.00, Parramatta

vTRH & BTEX in Water 

Our Reference: UNITS 62962-1 62962-2 62962-3 62962-4

Your Reference ------------- MW01 MW02 MW03 DUP01

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water water

Date extracted - 07/10/2011 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 10/10/2011 10/10/2011 10/10/2011 10/10/2011 

TRH C6 - C9 µg/L <10 <10 <10 <10 

Benzene µg/L <1 <1 <1 <1 

Toluene µg/L <1 <1 <1 <1 

Ethylbenzene µg/L <1 <1 <1 <1 

m+p-xylene µg/L <2 <2 <2 <2 

o-xylene µg/L <1 <1 <1 <1 

Surrogate Dibromofluoromethane % 108 108 108 103 

Surrogate toluene-d8 % 101 101 101 106 

Surrogate 4-BFB % 112 112 113 97 
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Client Reference: 72628.00, Parramatta

sTRH in Water (C10-C36) 

Our Reference: UNITS 62962-1 62962-2 62962-3 62962-4

Your Reference ------------- MW01 MW02 MW03 DUP01

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water water

Date extracted - 07/10/2011 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 10/10/2011 10/10/2011 10/10/2011 10/10/2011 

TRH C10 - C14 µg/L <50 <50 <50 <50 

TRH C15 - C28 µg/L <100 <100 <100 <100 

TRH C29 - C36 µg/L <100 <100 <100 <100 

Surrogate o-Terphenyl % 101 106 102 78 
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Client Reference: 72628.00, Parramatta

PAHs in Water

Our Reference: UNITS 62962-1 62962-2 62962-3

Your Reference ------------- MW01 MW02 MW03

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water

Date extracted - 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 07/10/2011 07/10/2011 07/10/2011 

Naphthalene µg/L <1 <1 <1 

Acenaphthylene µg/L <1 <1 <1 

Acenaphthene µg/L <1 <1 <1 

Fluorene µg/L <1 <1 <1 

Phenanthrene µg/L <1 <1 <1 

Anthracene µg/L <1 <1 <1 

Fluoranthene µg/L <1 <1 <1 

Pyrene µg/L <1 <1 <1 

Benzo(a)anthracene µg/L <1 <1 <1 

Chrysene µg/L <1 <1 <1 

Benzo(b+k)fluoranthene µg/L <2 <2 <2 

Benzo(a)pyrene µg/L <1 <1 <1 

Indeno(1,2,3-c,d)pyrene µg/L <1 <1 <1 

Dibenzo(a,h)anthracene µg/L <1 <1 <1 

Benzo(g,h,i)perylene µg/L <1 <1 <1 

Surrogate p-Terphenyl-d14 % 119 121 120 
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Client Reference: 72628.00, Parramatta

OCP in water 

Our Reference: UNITS 62962-1 62962-2 62962-3

Your Reference ------------- MW01 MW02 MW03

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water

Date extracted - 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 07/10/2011 07/10/2011 07/10/2011 

HCB µg/L <0.2 <0.2 <0.2 

alpha-BHC µg/L <0.2 <0.2 <0.2 

gamma-BHC µg/L <0.2 <0.2 <0.2 

beta-BHC µg/L <0.2 <0.2 <0.2 

Heptachlor µg/L <0.2 <0.2 <0.2 

delta-BHC µg/L <0.2 <0.2 <0.2 

Aldrin µg/L <0.2 <0.2 <0.2 

Heptachlor Epoxide µg/L <0.2 <0.2 <0.2 

gamma-Chlordane µg/L <0.2 <0.2 <0.2 

alpha-Chlordane µg/L <0.2 <0.2 <0.2 

Endosulfan I µg/L <0.2 <0.2 <0.2 

pp-DDE µg/L <0.2 <0.2 <0.2 

Dieldrin µg/L <0.2 <0.2 <0.2 

Endrin µg/L <0.2 <0.2 <0.2 

pp-DDD µg/L <0.2 <0.2 <0.2 

Endosulfan II µg/L <0.2 <0.2 <0.2 

pp-DDT µg/L <0.2 <0.2 <0.2 

Endrin Aldehyde µg/L <0.2 <0.2 <0.2 

Endosulfan Sulphate µg/L <0.2 <0.2 <0.2 

Methoxychlor µg/L <0.2 <0.2 <0.2 

Surrogate TCLMX % 98 109 99 
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Client Reference: 72628.00, Parramatta

PCBs in Water 

Our Reference: UNITS 62962-1 62962-2 62962-3

Your Reference ------------- MW01 MW02 MW03

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water

Date extracted - 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 07/10/2011 07/10/2011 07/10/2011 

Arochlor 1016 µg/L <2 <2 <2 

Arochlor 1221* µg/L <2 <2 <2 

Arochlor 1232 µg/L <2 <2 <2 

Arochlor 1242 µg/L <2 <2 <2 

Arochlor 1248 µg/L <2 <2 <2 

Arochlor 1254 µg/L <2 <2 <2 

Arochlor 1260 µg/L <2 <2 <2 

Surrogate TCLMX % 98 109 99 
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Client Reference: 72628.00, Parramatta

HM in water - dissolved 

Our Reference: UNITS 62962-1 62962-2 62962-3 62962-4

Your Reference ------------- MW01 MW02 MW03 DUP01

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water water

Date prepared - 7/10/2011 7/10/2011 7/10/2011 7/10/2011 

Date analysed - 7/10/2011 7/10/2011 7/10/2011 7/10/2011 

Arsenic-Dissolved µg/L 2 <1 <1 <1 

Cadmium-Dissolved µg/L <0.1 <0.1 <0.1 <0.1 

Chromium-Dissolved µg/L 2 1 4 <1 

Copper-Dissolved µg/L 4 3 2 <1 

Lead-Dissolved µg/L <1 <1 <1 <1 

Mercury-Dissolved µg/L 0.1 <0.1 <0.1 <0.1 

Nickel-Dissolved µg/L 2 1 3 <1 

Zinc-Dissolved µg/L 14 9 6 4 
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Client Reference: 72628.00, Parramatta

Miscellaneous Inorganics 

Our Reference: UNITS 62962-1 62962-2 62962-3

Your Reference ------------- MW01 MW02 MW03

Date Sampled ------------ 05/10/2011 05/10/2011 05/10/2011

Type of sample water water water

Date prepared - 07/10/2011 07/10/2011 07/10/2011 

Date analysed - 07/10/2011 07/10/2011 07/10/2011 

Hardness mgCaCO3

/L

130 110 140 

Calcium - Dissolved mg/L 24 7.7 18 

Magnesium - Dissolved mg/L 16 22 22 
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Client Reference: 72628.00, Parramatta

Method ID Methodology Summary

  Org-013 Water samples are analysed directly by purge and trap GC-MS.

 

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

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

 

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

by GC-FID.

 

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

GC-MS.

 

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

GC with dual ECD's.

 

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

GC-ECD.

 

  Metals-022 ICP-MS Determination of various metals by ICP-MS. 

 

  Metals-021 CV-

AAS

Determination of Mercury by Cold Vapour AAS. 

 

  Metals-020 ICP-

AES

Determination of various metals by ICP-AES. 
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Client Reference: 72628.00, Parramatta

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

Recovery

VOCs in water Base ll Duplicate ll %RPD

Date extracted - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Date analysed - 10/10/2

011

[NT] [NT] LCS-W1 10/10/2011

Dichlorodifluoromethane µg/L 10 Org-013 <10 [NT] [NT] [NR] [NR]

Chloromethane µg/L 10 Org-013 <10 [NT] [NT] [NR] [NR]

Vinyl Chloride µg/L 10 Org-013 <10 [NT] [NT] [NR] [NR]

Bromomethane µg/L 10 Org-013 <10 [NT] [NT] [NR] [NR]

Chloroethane µg/L 10 Org-013 <10 [NT] [NT] [NR] [NR]

Trichlorofluoromethane µg/L 10 Org-013 <10 [NT] [NT] [NR] [NR]

1,1-Dichloroethene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Trans-1,2-

dichloroethene 

µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,1-dichloroethane µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 108%

Cis-1,2-dichloroethene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Bromochloromethane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Chloroform µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 114%

2,2-dichloropropane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2-dichloroethane µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 111%

1,1,1-trichloroethane µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 115%

1,1-dichloropropene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Cyclohexane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Carbon tetrachloride µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Dibromomethane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2-dichloropropane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Trichloroethene µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 140%

Bromodichloromethane µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 106%

trans-1,3-

dichloropropene 

µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

cis-1,3-dichloropropene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,1,2-trichloroethane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Toluene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,3-dichloropropane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Dibromochloromethane µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 99%

1,2-dibromoethane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Tetrachloroethene µg/L 1 Org-013 <1 [NT] [NT] LCS-W1 112%

1,1,1,2-

tetrachloroethane 

µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Chlorobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Ethylbenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Bromoform µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

m+p-xylene µg/L 2 Org-013 <2 [NT] [NT] [NR] [NR]

Styrene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,1,2,2-

tetrachloroethane 

µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

o-xylene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

Recovery

VOCs in water Base ll Duplicate ll %RPD

1,2,3-trichloropropane µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Isopropylbenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Bromobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

n-propyl benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

2-chlorotoluene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

4-chlorotoluene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,3,5-trimethyl benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Tert-butyl benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2,4-trimethyl benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,3-dichlorobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Sec-butyl benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,4-dichlorobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

4-isopropyl toluene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2-dichlorobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

n-butyl benzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2-dibromo-3-

chloropropane 

µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2,4-trichlorobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Hexachlorobutadiene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

1,2,3-trichlorobenzene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Surrogate 

Dibromofluoromethane

% Org-013 96 [NT] [NT] LCS-W1 100%

Surrogate toluene-d8 % Org-013 98 [NT] [NT] LCS-W1 99%

Surrogate 4-BFB % Org-013 115 [NT] [NT] LCS-W1 96%
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Client Reference: 72628.00, Parramatta

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

Recovery

vTRH & BTEX in Water Base ll Duplicate ll %RPD

Date extracted - 06/10/2

011

[NT] [NT] LCS-W1 06/10/2011

Date analysed - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

TRH C6 - C9 µg/L 10 Org-016 <10 [NT] [NT] LCS-W1 96%

Benzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 84%

Toluene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 86%

Ethylbenzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 100%

m+p-xylene µg/L 2 Org-016 <2 [NT] [NT] LCS-W1 106%

o-xylene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 103%

Surrogate 

Dibromofluoromethane

% Org-016 102 [NT] [NT] LCS-W1 78%

Surrogate toluene-d8 % Org-016 104 [NT] [NT] LCS-W1 82%

Surrogate 4-BFB % Org-016 93 [NT] [NT] LCS-W1 94%

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

Recovery

sTRH in Water (C10-

C36) 

Base ll Duplicate ll %RPD

Date extracted - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Date analysed - 10/10/2

011

[NT] [NT] LCS-W1 10/10/2011

TRH C10 - C14 µg/L 50 Org-003 <50 [NT] [NT] LCS-W1 78%

TRH C15 - C28 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 102%

TRH C29 - C36 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 93%

Surrogate o-Terphenyl % Org-003 103 [NT] [NT] LCS-W1 102%

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

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Date analysed - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Naphthalene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 87%

Acenaphthylene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]

Acenaphthene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]

Fluorene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 101%

Phenanthrene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 101%

Anthracene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]

Fluoranthene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 97%

Pyrene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 103%

Benzo(a)anthracene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]
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Client Reference: 72628.00, Parramatta

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

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 107%

Benzo(b+k)fluoranthene µg/L 2 Org-012 

subset

<2 [NT] [NT] [NR] [NR]

Benzo(a)pyrene µg/L 1 Org-012 

subset

<1 [NT] [NT] LCS-W1 107%

Indeno(1,2,3-c,d)pyrene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene µg/L 1 Org-012 

subset

<1 [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

105 [NT] [NT] LCS-W1 113%

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

Recovery

OCP in water Base ll Duplicate ll %RPD

Date extracted - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Date analysed - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

HCB µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

alpha-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 109%

gamma-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

beta-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 120%

Heptachlor µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 108%

delta-BHC µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

Aldrin µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 111%

Heptachlor Epoxide µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 111%

gamma-Chlordane µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

alpha-Chlordane µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

Endosulfan I µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

pp-DDE µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 112%

Dieldrin µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 110%

Endrin µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 113%

pp-DDD µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 107%

Endosulfan II µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

pp-DDT µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

Endrin Aldehyde µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

Endosulfan Sulphate µg/L 0.2 Org-005 <0.2 [NT] [NT] LCS-W1 113%

Methoxychlor µg/L 0.2 Org-005 <0.2 [NT] [NT] [NR] [NR]

Surrogate TCLMX % Org-005 92 [NT] [NT] LCS-W1 99%
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Client Reference: 72628.00, Parramatta

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

Recovery

PCBs in Water Base ll Duplicate ll %RPD

Date extracted - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Date analysed - 07/10/2

011

[NT] [NT] LCS-W1 07/10/2011

Arochlor 1016 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]

Arochlor 1221* µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]

Arochlor 1232 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]

Arochlor 1242 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]

Arochlor 1248 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]

Arochlor 1254 µg/L 2 Org-006 <2 [NT] [NT] LCS-W1 123%

Arochlor 1260 µg/L 2 Org-006 <2 [NT] [NT] [NR] [NR]

Surrogate TCLMX % Org-006 92 [NT] [NT] LCS-W1 140%

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

Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 7/10/20

11

62962-1 7/10/2011 || 7/10/2011 LCS-W1 7/10/2011

Date analysed - 7/10/20

11

62962-1 7/10/2011 || 7/10/2011 LCS-W1 7/10/2011

Arsenic-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 62962-1 2 || 2 || RPD: 0 LCS-W1 95%

Cadmium-Dissolved µg/L 0.1 Metals-022 

ICP-MS

<0.1 62962-1 <0.1 || <0.1 LCS-W1 94%

Chromium-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 62962-1 2 || 2 || RPD: 0 LCS-W1 98%

Copper-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 62962-1 4 || 4 || RPD: 0 LCS-W1 90%

Lead-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 62962-1 <1 || <1 LCS-W1 98%

Mercury-Dissolved µg/L 0.1 Metals-021 

CV-AAS

<0.1 62962-1 0.1 || 0.1 || RPD: 0 LCS-W1 120%

Nickel-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 62962-1 2 || 2 || RPD: 0 LCS-W1 93%

Zinc-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 62962-1 14 || 15 || RPD: 7 LCS-W1 92%
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Client Reference: 72628.00, Parramatta

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

Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 07/10/2

011

62962-1 07/10/2011 || 07/10/2011 LCS-1 07/10/2011

Date analysed - 07/10/2

011

62962-1 07/10/2011 || 07/10/2011 LCS-1 07/10/2011

Hardness mgCaCO

3/L

3 3.0 62962-1 130 || 130 || RPD: 0 [NR] [NR]

Calcium - Dissolved mg/L 0.5 Metals-020 

ICP-AES

<0.5 62962-1 24 || 25 || RPD: 4 LCS-1 95%

Magnesium - Dissolved mg/L 0.5 Metals-020 

ICP-AES

<0.5 62962-1 16 || 16 || RPD: 0 LCS-1 102%

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

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 62962-2 7/10/2011

Date analysed - [NT] [NT] 62962-2 7/10/2011

Arsenic-Dissolved µg/L [NT] [NT] 62962-2 91%

Cadmium-Dissolved µg/L [NT] [NT] 62962-2 91%

Chromium-Dissolved µg/L [NT] [NT] 62962-2 97%

Copper-Dissolved µg/L [NT] [NT] 62962-2 84%

Lead-Dissolved µg/L [NT] [NT] 62962-2 90%

Mercury-Dissolved µg/L [NT] [NT] 62962-2 112%

Nickel-Dissolved µg/L [NT] [NT] 62962-2 88%

Zinc-Dissolved µg/L [NT] [NT] 62962-2 84%

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

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 62962-2 07/10/2011

Date analysed - [NT] [NT] 62962-2 07/10/2011

Hardness mgCaCO

3/L

[NT] [NT] [NR] [NR]

Calcium - Dissolved mg/L [NT] [NT] 62962-2 94%

Magnesium - Dissolved mg/L [NT] [NT] 62962-2 101%
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Client Reference: 72628.00, Parramatta

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and 

speciated phenols is acceptable.
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CERTIFICATE OF ANALYSIS 63193

Client:

Douglas Partners

96 Hermitage Rd

West Ryde

NSW 2114

Attention: Kate Graham

Sample log in details:

Your Reference: 72628, Parramatta

No. of samples: 2 soils

Date samples received / completed instructions received 11/10/11 / 11/10/11

Analysis Details:

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

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

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

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

Report Details:

Date results requested by: / Issue Date: 14/10/11 / 14/10/11

Date of Preliminary Report: not issued

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

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

Results Approved By:
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Client Reference: 72628, Parramatta

sPOCAS 

Our Reference: UNITS 63193-1 63193-2

Your Reference ------------- MW02/3-3.1 MW01/4-4.1

Type of sample ------------ Soil Soil

Date prepared - 10/10/2011 10/10/2011 

Date analysed - 10/10/2011 10/10/2011 

pH kcl pH units 6.3 6.6 

TAA pH 6.5 moles H+/t <5 <5 

s-TAA pH 6.5 %w/w S <0.01 <0.01 

pH Ox pH units 7.5 6.8 

TPA pH 6.5 moles H+/t <5 <5 

s-TPA pH 6.5 %w/w S <0.01 <0.01 

TSA pH 6.5 moles H+/t <5 <5 

s-TSA pH 6.5 %w/w S <0.01 <0.01 

ANCE % CaCO3 0.12 0.25 

a-ANCE moles H+/t 25 50 

s-ANCE %w/w S <0.05 0.08 

SKCl %w/w S <0.005 0.007 

SP %w/w 0.007 0.04 

SPOS %w/w 0.006 0.04 

a-SPOS moles H+/t <5 22 

CaKCl %w/w 0.04 0.08 

CaP %w/w 0.12 0.10 

CaA %w/w 0.073 0.016 

MgKCl %w/w 0.008 0.018 

MgP %w/w 0.025 0.090 

MgA %w/w 0.017 0.071 

SRAS %w/w <0.005 <0.005 

SHCl %w/w S NT NT 

SNAS %w/w S NT NT 

a-SNAS moles H+/t NT NT 

s-SNAS %w/w S NT NT 

a-Net Acidity moles H+/t <10 <10 

Liming rate kg 

CaCO3/t

<0.75 <0.75 

a-Net Acidity without ANCE moles H+/t NA NA 

Liming rate without ANCE kg 

CaCO3/t

NA NA 
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Client Reference: 72628, Parramatta

Method ID Methodology Summary

  Inorg-064 sPOCAS determined using titrimetric and ICP-AES techniques. Based on Acid Sulfate Soils Laboratory 

Methods Guidelines, Version 2.1 - June 2004.
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Client Reference: 72628, Parramatta

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

Recovery

sPOCAS Base ll Duplicate ll %RPD

Date prepared - 10/10/2

011

[NT] [NT] LCS-1 10/10/2011

Date analysed - 10/10/2

011

[NT] [NT] LCS-1 10/10/2011

pH kcl pH units Inorg-064 5.4 [NT] [NT] LCS-1 102%

TAA pH 6.5 moles 

H+/t

5 Inorg-064 <5 [NT] [NT] LCS-1 116%

s-TAA pH 6.5 %w/w 

S

0.01 Inorg-064 <0.01 [NT] [NT] LCS-1 114%

pH Ox pH units Inorg-064 5.0 [NT] [NT] LCS-1 121%

TPA pH 6.5 moles 

H+/t

5 Inorg-064 <5 [NT] [NT] LCS-1 94%

s-TPA pH 6.5 %w/w 

S

0.01 Inorg-064 <0.01 [NT] [NT] LCS-1 94%

TSA pH 6.5 moles 

H+/t

5 Inorg-064 <5 [NT] [NT] LCS-1 90%

s-TSA pH 6.5 %w/w 

S

0.01 Inorg-064 <0.01 [NT] [NT] LCS-1 90%

ANCE % 

CaCO3

0.05 Inorg-064 <0.05 [NT] [NT] [NR] [NR]

a-ANCE moles 

H+/t

5 Inorg-064 <5 [NT] [NT] [NR] [NR]

s-ANCE %w/w 

S

0.05 Inorg-064 <0.05 [NT] [NT] [NR] [NR]

SKCl %w/w 

S

0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 111%

SP %w/w 0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 102%

SPOS %w/w 0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 99%

a-SPOS moles 

H+/t

5 Inorg-064 <5 [NT] [NT] LCS-1 99%

CaKCl %w/w 0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 90%

CaP %w/w 0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 81%

CaA %w/w 0.005 Inorg-064 <0.005 [NT] [NT] [NR] [NR]

MgKCl %w/w 0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 100%

MgP %w/w 0.005 Inorg-064 <0.005 [NT] [NT] LCS-1 116%

MgA %w/w 0.005 Inorg-064 <0.005 [NT] [NT] [NR] [NR]

SRAS %w/w 0.005 Inorg-064 <0.005 [NT] [NT] [NR] [NR]

SHCl %w/w 

S

0.005 Inorg-064 <0.005 [NT] [NT] [NR] [NR]

SNAS %w/w 

S

0.005 Inorg-064 <0.005 [NT] [NT] [NR] [NR]

a-SNAS moles 

H+/t

5 Inorg-064 <5 [NT] [NT] [NR] [NR]

s-SNAS %w/w 

S

0.01 Inorg-064 <0.01 [NT] [NT] [NR] [NR]

a-Net Acidity moles 

H+/t

10 Inorg-064 <10 [NT] [NT] LCS-1 93%

Liming rate kg 

CaCO3
/t

0.75 Inorg-064 <0.75 [NT] [NT] LCS-1 100%
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Client Reference: 72628, Parramatta

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

Recovery

sPOCAS Base ll Duplicate ll %RPD

a-Net Acidity without 

ANCE 

moles 

H+/t

10 Inorg-064 <10 [NT] [NT] [NR] [NR]

Liming rate without ANCE kg 

CaCO3
/t

0.75 Inorg-064 <0.75 [NT] [NT] [NR] [NR]
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Client Reference: 72628, Parramatta

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and 

speciated phenols is acceptable.
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SE102202 R0ANALYTICAL REPORT

SE102202.001

Soil

22 Sep 2011

DUP04

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

VOC’s in Soil     Method: AN433/AN434

Monocyclic Aromatic Hydrocarbons

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

Oxygenated Compounds

MtBE (Methyl-tert-butyl ether) mg/kg 0.1 <0.1

Surrogates

Dibromofluoromethane (Surrogate) % - 68

d4-1,2-dichloroethane (Surrogate) % - 94

d8-toluene (Surrogate) % - 103

Bromofluorobenzene (Surrogate) % - 99

Totals

Total Xylenes mg/kg 0.3 <0.3

Total BTEX mg/kg - 0

Volatile Petroleum Hydrocarbons in Soil     Method: AN433/AN434

TRH C6-C9 mg/kg 20 <20

Surrogates

Trifluorotoluene (Surrogate) % - 126

Dibromofluoromethane (Surrogate) % - -

d4-1,2-dichloroethane (Surrogate) % - -

d8-toluene (Surrogate) % - -

Bromofluorobenzene (Surrogate) % - -

TRH (Total Recoverable Hydrocarbons) in Soil     Method: AN403

TRH C10-C14 mg/kg 20 <20

TRH C15-C28 mg/kg 50 <50

TRH C29-C36 mg/kg 50 <50

Surrogates

TRH (Surrogate) % - -

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: AN420

Naphthalene mg/kg 0.1 0.2

2-methylnaphthalene mg/kg 0.1 0.3

1-methylnaphthalene mg/kg 0.1 0.3

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 0.3

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)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(a&h)anthracene mg/kg 0.1 <0.1
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SE102202 R0ANALYTICAL REPORT

SE102202.001

Soil

22 Sep 2011

DUP04

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: AN420 (continued)

Benzo(ghi)perylene mg/kg 0.1 <0.1

Total PAH mg/kg 1.75 <1.8↑

Surrogates

d5-nitrobenzene (Surrogate) % - 75

2-fluorobiphenyl (Surrogate) % - 81

d14-p-terphenyl (Surrogate) % - 82

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: AN040/AN320

Arsenic, As mg/kg 3 <3

Cadmium, Cd mg/kg 0.3 0.5

Chromium, Cr mg/kg 0.3 120

Copper, Cu mg/kg 0.5 29

Lead, Pb mg/kg 1 6

Nickel, Ni mg/kg 0.5 110

Zinc, Zn mg/kg 0.5 78

Mercury in Soil     Method: AN312

Mercury mg/kg 0.05 <0.05

Moisture Content     Method: AN234

% Moisture % 0.5 7.5
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SE102202 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

MSD %RPD

Mercury LB006209 mg/kg 0.05 <0.05 0 - 5% 103 - 107% 93% 5%

LORUnits   Parameter QC 

Reference

Moisture Content     Method: ME-(AU)-[ENV]AN234

DUP %RPD

% Moisture LB006230 % 0.5 0 - 3%

LORUnits   Parameter QC 

Reference

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

MB LCS 

%Recovery

Naphthalene LB006152 mg/kg 0.1 <0.1 101%

2-methylnaphthalene LB006152 mg/kg 0.1 <0.1 NA

1-methylnaphthalene LB006152 mg/kg 0.1 <0.1 NA

Acenaphthylene LB006152 mg/kg 0.1 <0.1 109%

Acenaphthene LB006152 mg/kg 0.1 <0.1 116%

Fluorene LB006152 mg/kg 0.1 <0.1 NA

Phenanthrene LB006152 mg/kg 0.1 <0.1 117%

Anthracene LB006152 mg/kg 0.1 <0.1 118%

Fluoranthene LB006152 mg/kg 0.1 <0.1 113%

Pyrene LB006152 mg/kg 0.1 <0.1 118%

Benzo(a)anthracene LB006152 mg/kg 0.1 <0.1 NA

Chrysene LB006152 mg/kg 0.1 <0.1 NA

Benzo(b)fluoranthene LB006152 mg/kg 0.1 <0.1 NA

Benzo(k)fluoranthene LB006152 mg/kg 0.1 <0.1 NA

Benzo(a)pyrene LB006152 mg/kg 0.1 <0.1 118%

Indeno(1,2,3-cd)pyrene LB006152 mg/kg 0.1 <0.1 NA

Dibenzo(a&h)anthracene LB006152 mg/kg 0.1 <0.1 NA

Benzo(ghi)perylene LB006152 mg/kg 0.1 <0.1 NA

Total PAH LB006152 mg/kg 1.75 <1.8 NA

LORUnits   Parameter QC 

Reference

Surrogates

MB LCS 

%Recovery

d5-nitrobenzene (Surrogate) LB006152 % - 119% 116%

2-fluorobiphenyl (Surrogate) LB006152 % - 111% 112%

d14-p-terphenyl (Surrogate) LB006152 % - 116% 121%

LORUnits   Parameter QC 

Reference

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Arsenic, As LB006209 mg/kg 3 <3 0 - 13% 98% 66 - 70%

Cadmium, Cd LB006209 mg/kg 0.3 <0.3 101% 98 - 99% 84%

Chromium, Cr LB006209 mg/kg 0.3 <0.3 2 - 3% 99% 73 - 77%

Copper, Cu LB006209 mg/kg 0.5 <0.5 1 - 2% 99 - 101% 82%

Lead, Pb LB006209 mg/kg 1 <1 2 - 8% 98 - 99% 75%

Nickel, Ni LB006209 mg/kg 0.5 <0.5 3 - 18% 100 - 102% 80%

Zinc, Zn LB006209 mg/kg 0.5 <0.5 36% 101 - 102% 82%

LORUnits   Parameter QC 

Reference
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SE102202 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

TRH C10-C14 LB006152 mg/kg 20 <20 6% 80% NA

TRH C15-C28 LB006152 mg/kg 50 <50 0% 80% NA

TRH C29-C36 LB006152 mg/kg 50 <50 0% 73% NA

LORUnits   Parameter QC 

Reference

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

Monocyclic Aromatic Hydrocarbons

MB LCS 

%Recovery

MS 

%Recovery

Benzene LB006148 mg/kg 0.1 <0.1 79% 94%

Toluene LB006148 mg/kg 0.1 <0.1 88% 93%

Ethylbenzene LB006148 mg/kg 0.1 <0.1 79% 93%

m/p-xylene LB006148 mg/kg 0.2 <0.2 81% 94%

o-xylene LB006148 mg/kg 0.1 <0.1 84% 93%

LORUnits   Parameter QC 

Reference

Oxygenated Compounds

MB LCS 

%Recovery

MtBE (Methyl-tert-butyl ether) LB006148 mg/kg 0.1 <0.1 NA

LORUnits   Parameter QC 

Reference

Surrogates

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Dibromofluoromethane (Surrogate) LB006148 % - 84% 4% 86% 74%

d4-1,2-dichloroethane (Surrogate) LB006148 % - 86% 0% 93% 96%

d8-toluene (Surrogate) LB006148 % - 105% 1% 105% 101%

Bromofluorobenzene (Surrogate) LB006148 % - 98% 1% 97% 101%

LORUnits   Parameter QC 

Reference

Totals

MB LCS 

%Recovery

MS 

%Recovery

Total Xylenes LB006148 mg/kg 0.3 <0.3 NA NA

Total BTEX LB006148 mg/kg - 0 NA NA

LORUnits   Parameter QC 

Reference

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

TRH C6-C9 LB006148 mg/kg 20 <20 0% 113% 108%

LORUnits   Parameter QC 

Reference

Surrogates

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Trifluorotoluene (Surrogate) LB006148 % - 116% 4% 97% 84%

LORUnits   Parameter QC 

Reference
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SE102202 R0

METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

AN040 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 analsysis by ASS or ICP as per USEPA Method 200.8.

AN088 Orbital rolling for Organic pollutants are extracted from soil/sediment by transferring an appropriate mass of sample 

to a clear soil jar and extracting with 1:1 Dichloromethane/Acetone. Orbital Rolling method is intended for the 

extraction of semi-volatile organic compounds from soil/sediment samples, and is based somewhat on USEPA 

method 3570 (Micro Organic extraction and sample preparation). Method 3700.

AN234 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.

AN312 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

AN403 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.

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 diffential polarity of the elluent 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, dependant on the use of specific cleanup/fractionation techniques.  Reference USEPA 3510B, 

8015B.

AN420 (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).

AN433/AN434 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.
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SE102202 R0

This report must not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

↑↓

Insufficient sample for analysis.

Sample listed, but not received.

This analysis is not covered by the scope of 

accreditation.

Performed by outside laboratory.

Limit of Reporting

Raised or Lowered Limit of Reporting

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.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

QFH

QFL

-

NVL

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated

Any other 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 and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Some totals may not appear to add up because the total is rounded after adding up the raw values. 
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06 Oct 2011

STATEMENT OF QA/QC PERFORMANCE

AGAINST DATA QUALITY OBJECTIVES 

SE102202 R0

COMMENTS

All the laboratory data for each environmental matrix was compared to the SGS Environmental Services' stated data 

quality objectives (DQO).

Comments arising from the comparison were made and are reported below. 

The data relating to sampling was taken from the chain of custody document and was supplied by the client.

This QA/QC statement must be read in conjunction with the referenced analytical report.

The statement and the analytical report must not be reproduced except in full.

All Data Quality Objectives were met with the exception of the following:

Duplicate Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY) 2 Items

MS Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY) 4 Items

Sample counts by matrix 1 Soil Type of documentation received COC
Date documentation received 28/9/2011 Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 2.8°C
Sample container provider Other Lab Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Ice Bricks Samples clearly labelled Yes
Complete documentation received Yes

SAMPLE SUMMARY

Page 1 of 11
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SE102202 R0

SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field sampling guide for 

containers and holding time” (Ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially 

Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination of 

Water and Wastewater" 21st  edition 2005. 

The extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some 

analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and Analysis dates are shown in Green when within suggested criteria and in Bold with an appended dagger symbol and Red† when outside suggested criteria. If 

the sampled date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default. 

HOLDING TIMES

HOLDING TIME SUMMARY

Sampled Received Extraction Due Extracted Analysis Due AnalysedSample Name Sample Number QC Ref

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

DUP04 SE102202.001 LB006209 22 Sep 2011 28 Sep 2011 20 Oct 2011 30 Sep 2011 20 Oct 2011 05 Oct 2011

Moisture Content     Method: ME-(AU)-[ENV]AN234

DUP04 SE102202.001 LB006230 22 Sep 2011 28 Sep 2011 06 Oct 2011 01 Oct 2011 06 Oct 2011 04 Oct 2011

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

DUP04 SE102202.001 LB006152 22 Sep 2011 28 Sep 2011 06 Oct 2011 30 Sep 2011 09 Nov 2011 04 Oct 2011

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

DUP04 SE102202.001 LB006209 22 Sep 2011 28 Sep 2011 20 Mar 2012 30 Sep 2011 20 Mar 2012 06 Oct 2011

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

DUP04 SE102202.001 LB006152 22 Sep 2011 28 Sep 2011 06 Oct 2011 30 Sep 2011 09 Nov 2011 04 Oct 2011

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

DUP04 SE102202.001 LB006148 22 Sep 2011 28 Sep 2011 06 Oct 2011 30 Sep 2011 09 Nov 2011 04 Oct 2011

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

DUP04 SE102202.001 LB006148 22 Sep 2011 28 Sep 2011 06 Oct 2011 30 Sep 2011 09 Nov 2011 04 Oct 2011
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SE102202 R0SURROGATES

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022).  At least two of three routine level 

soil sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for 

charted surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions, 

surfactants and particulates may void this as an acceptance criterion. 

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

Criteria Recovery %UnitsParameter Sample NumberSample Name

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

2-fluorobiphenyl (Surrogate) DUP04 SE102202.001 % 60 - 130% 81

d14-p-terphenyl (Surrogate) DUP04 SE102202.001 % 60 - 130% 82

d5-nitrobenzene (Surrogate) DUP04 SE102202.001 % 60 - 130% 75

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

Bromofluorobenzene (Surrogate) DUP04 SE102202.001 % 60 - 130% 99

d4-1,2-dichloroethane (Surrogate) DUP04 SE102202.001 % 60 - 130% 94

d8-toluene (Surrogate) DUP04 SE102202.001 % 60 - 130% 103

Dibromofluoromethane (Surrogate) DUP04 SE102202.001 % 60 - 130% 68

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

Trifluorotoluene (Surrogate) DUP04 SE102202.001 % 60 - 130% 126
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SE102202 R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.001

Mercury mg/kg 0.05 <0.05

LB006209.026

Mercury mg/kg 0.05 <0.05

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB006152.001

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(a)pyrene mg/kg 0.1 <0.1

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

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

Benzo(ghi)perylene mg/kg 0.1 <0.1

Total PAH mg/kg 1.75 <1.8

Surrogates

d5-nitrobenzene (Surrogate) % - 119

2-fluorobiphenyl (Surrogate) % - 111

d14-p-terphenyl (Surrogate) % - 116

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

LB006209.001

Arsenic, As mg/kg 3 <3

Cadmium, Cd mg/kg 0.3 <0.3

Chromium, Cr mg/kg 0.3 <0.3

Copper, Cu mg/kg 0.5 <0.5

Lead, Pb mg/kg 1 <1

Nickel, Ni mg/kg 0.5 <0.5

Zinc, Zn mg/kg 0.5 <0.5

LB006209.025

Arsenic, As mg/kg 3 <3

Cadmium, Cd mg/kg 0.3 <0.3

Chromium, Cr mg/kg 0.3 <0.3

Copper, Cu mg/kg 0.5 <0.5

Lead, Pb mg/kg 1 <1

Nickel, Ni mg/kg 0.5 <0.5

Zinc, Zn mg/kg 0.5 <0.5

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB006152.001

TRH C10-C14 mg/kg 20 <20

TRH C15-C28 mg/kg 50 <50

TRH C29-C36 mg/kg 50 <50

LB006152.025

TRH C10-C14 mg/kg 20 <20

TRH C15-C28 mg/kg 50 <50

Page 4 of 116/10/2011



SE102202 R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

Continued... TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB006152.025

TRH C29-C36 mg/kg 50 <50

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.001

Monocyclic Aromatic Hydrocarbons

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

Oxygenated Compounds

MtBE (Methyl-tert-butyl ether) mg/kg 0.1 <0.1

Surrogates

Dibromofluoromethane (Surrogate) % - 84

d4-1,2-dichloroethane (Surrogate) % - 86

d8-toluene (Surrogate) % - 105

Bromofluorobenzene (Surrogate) % - 98

Totals

Total BTEX mg/kg - 0

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.001

TRH C6-C9 mg/kg 20 <20

Surrogates

Trifluorotoluene (Surrogate) % - 116
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SE102202 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

SE102190.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB006230.011

% Moisture % 0.5 3.1 3.0 46 3

SE102201.003-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.015

Mercury mg/kg 0.05 NVL 0.87 36 5

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

LB006209.014

Arsenic, As mg/kg 3 NVL 9 64 13

Cadmium, Cd mg/kg 0.3 NVL 0.3 78 101†

Chromium, Cr mg/kg 0.3 NVL 11 33 2

Copper, Cu mg/kg 0.5 NVL 92 31 10

Lead, Pb mg/kg 1 NVL 300 30 2

Nickel, Ni mg/kg 0.5 NVL 8.2 36 18

Zinc, Zn mg/kg 0.5 NVL 560 30 36†

RPD failed acceptance criteria due to sample heterogeneity.

RPD failed acceptance criteria due to sample heterogeneity.

SE102202.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB006230.021

% Moisture % 0.5 7.5 7.5 37 0

SE102249.007-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB006152.024

TRH C10-C14 mg/kg 20 440 410 35 6

TRH C15-C28 mg/kg 50 <50 <50 200 0

TRH C29-C36 mg/kg 50 <50 <50 200 0

SE102257.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.024

Surrogates

Dibromofluoromethane (Surrogate) % -        82 79.0 50 4

d4-1,2-dichloroethane (Surrogate) % -        92 92.0 50 0

d8-toluene (Surrogate) % -       104 103.0 50 1

Bromofluorobenzene (Surrogate) % -        95 94.0 50 1
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SE102202 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

SE102257.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.024

TRH C6-C9 mg/kg 20 <20 <20 200 0

Surrogates

Trifluorotoluene (Surrogate) % -       99.0 95 30 4

SE102276.009-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.029

Mercury mg/kg 0.05 0.03633895473294 <0.05 165 0

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

LB006209.028

Arsenic, As mg/kg 3 0.880120581890592 <3 200 0

Cadmium, Cd mg/kg 0.3 0.100022401681509 <0.3 200 0

Chromium, Cr mg/kg 0.3 7.28524807788041 7.5 34 3

Copper, Cu mg/kg 0.5 5.24298910337961 5.3 39 1

Lead, Pb mg/kg 1 6.07561258919188 6 47 4

Nickel, Ni mg/kg 0.5 2.31395265224847 2.4 51 3

Zinc, Zn mg/kg 0.5 7.7383704850932 7.6 37 2

SE102276.012-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.032

Mercury mg/kg 0.05 0.0409170403587443 <0.05 151 0

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

LB006209.032

Arsenic, As mg/kg 3 0.612738930023985 <3 200 0

Cadmium, Cd mg/kg 0.3 0.0878261945979767 <0.3 200 0

Chromium, Cr mg/kg 0.3 6.86414933778287 7.1 34 3

Copper, Cu mg/kg 0.5 5.40976556470956 5.5 39 2

Lead, Pb mg/kg 1 4.85046928772551 5 50 8

Nickel, Ni mg/kg 0.5 2.45449258525393 2.4 51 3

Zinc, Zn mg/kg 0.5 8.82359745541766 9.2 36 5
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SE102202 R0LABORATORY CONTROL STANDARDS

Laboratory Control Standard (LCS) results are evaluated against an expected result, typically the concentration of analyte spiked into the control during the sample 

preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). 

For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

LCS STD

Result Expected Result Criteria % Recovery %

Control

LORUnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.002

Mercury mg/kg 0.05 0.21 0.2 70 - 130 107

LB006209.027

Mercury mg/kg 0.05 0.21 0.2 70 - 130 103

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB006152.002

Naphthalene mg/kg 0.1 3.4 3.37 60 - 140 101

Acenaphthylene mg/kg 0.1 3.7 3.37 60 - 140 109

Acenaphthene mg/kg 0.1 3.9 3.37 60 - 140 116

Phenanthrene mg/kg 0.1 3.9 3.37 60 - 140 117

Anthracene mg/kg 0.1 4.0 3.37 60 - 140 118

Fluoranthene mg/kg 0.1 3.8 3.37 60 - 140 113

Pyrene mg/kg 0.1 4.0 3.37 60 - 140 118

Benzo(a)pyrene mg/kg 0.1 4.0 3.37 60 - 140 118

Surrogates

d5-nitrobenzene (Surrogate) % - 116 100 60 - 140 116

2-fluorobiphenyl (Surrogate) % - 112 100 60 - 140 112

d14-p-terphenyl (Surrogate) % - 121 100 60 - 140 121

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

LB006209.002

Arsenic, As mg/kg 3 49 50 80 - 120 98

Cadmium, Cd mg/kg 0.3 50 50 80 - 120 99

Chromium, Cr mg/kg 0.3 49 50 80 - 120 99

Copper, Cu mg/kg 0.5 50 50 80 - 120 101

Lead, Pb mg/kg 1 49 50 80 - 120 99

Nickel, Ni mg/kg 0.5 51 50 80 - 120 102

Zinc, Zn mg/kg 0.5 51 50 80 - 120 102

LB006209.026

Arsenic, As mg/kg 3 49 50 80 - 120 98

Cadmium, Cd mg/kg 0.3 49 50 80 - 120 98

Chromium, Cr mg/kg 0.3 49 50 80 - 120 99

Copper, Cu mg/kg 0.5 50 50 80 - 120 99

Lead, Pb mg/kg 1 49 50 80 - 120 98

Nickel, Ni mg/kg 0.5 50 50 80 - 120 100

Zinc, Zn mg/kg 0.5 51 50 80 - 120 101

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB006152.002

TRH C10-C14 mg/kg 20 32 40 60 - 140 80

TRH C15-C28 mg/kg 50 <50 40 60 - 140 80

TRH C29-C36 mg/kg 50 <50 40 60 - 140 73

LB006152.026

TRH C10-C14 mg/kg 20 32 40 60 - 140 80

TRH C15-C28 mg/kg 50 <50 40 60 - 140 80

TRH C29-C36 mg/kg 50 <50 40 60 - 140 73

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.002
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SE102202 R0LABORATORY CONTROL STANDARDS

Laboratory Control Standard (LCS) results are evaluated against an expected result, typically the concentration of analyte spiked into the control during the sample 

preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). 

For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

LCS STD

Result Expected Result Criteria % Recovery %

Control

LORUnitsParameter

Continued... VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.002

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 1.8 2.27 60 - 140 79

Toluene mg/kg 0.1 2.0 2.27 60 - 140 88

Ethylbenzene mg/kg 0.1 1.8 2.27 60 - 140 79

m/p-xylene mg/kg 0.2 3.7 4.54 60 - 140 81

o-xylene mg/kg 0.1 1.9 2.27 60 - 140 84

Surrogates

Dibromofluoromethane (Surrogate) % - 86.0 100 60 - 140 86

d4-1,2-dichloroethane (Surrogate) % - 93.0 100 60 - 140 93

d8-toluene (Surrogate) % - 105.0 100 60 - 140 105

Bromofluorobenzene (Surrogate) % - 97.0 100 60 - 140 97

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.002

TRH C6-C9 mg/kg 20 26 23 60 - 140 113
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SE102202 R0QUALITY CONTROL - MATRIX SPIKES

Matrix spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub-sample during the 

sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the 

percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MS 

Result Original Result Spike Added Recovery %LOR

Control

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.004

Mercury mg/kg 0.05 0.23 0.0450145748987855 0.2 93

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest (SYDNEY)     Method: ME-(AU)-[ENV]AN040/AN320

LB006209.004

Arsenic, As mg/kg 3 50 15.3700865867801 50 70†

Cadmium, Cd mg/kg 0.3 42 0.209401559721686 50 84

Chromium, Cr mg/kg 0.3 50 13.4843737920371 50 73

Copper, Cu mg/kg 0.5 52 14.2243573637418 50 76

Lead, Pb mg/kg 1 49 14.0347816003093 50 70†

Nickel, Ni mg/kg 0.5 47 7.09951971395439 50 80

Zinc, Zn mg/kg 0.5 73 45.4335504445304 50 55†

Recovery failed acceptance criteria due to matrix interference.

Recovery failed acceptance criteria due to matrix interference.

Recovery failed acceptance criteria due to matrix interference.

LB006209.030

Arsenic, As mg/kg 3 34 0.822266060282225 50 66†

Cadmium, Cd mg/kg 0.3 39 0.14146897906395 50 79

Chromium, Cr mg/kg 0.3 51 12.7122859641027 50 77

Copper, Cu mg/kg 0.5 50 9.37039121511672 50 82

Lead, Pb mg/kg 1 43 5.72164312777792 50 75

Nickel, Ni mg/kg 0.5 46 5.9956203701455 50 80

Zinc, Zn mg/kg 0.5 55 14.3096067204236 50 82

Recovery failed acceptance criteria due to matrix interference.

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB006152.028

TRH C10-C14 mg/kg 20 430 330 - NA

TRH C15-C28 mg/kg 50 70 <50 - NA

TRH C29-C36 mg/kg 50 60 <50 - NA

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.004

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 2.1 <0.1 2.27 94

Toluene mg/kg 0.1 2.1 <0.1 2.27 93

Ethylbenzene mg/kg 0.1 2.1 <0.1 2.27 93

m/p-xylene mg/kg 0.2 4.3 <0.2 4.54 94

o-xylene mg/kg 0.1 2.1 <0.1 2.27 93

Surrogates

Dibromofluoromethane (Surrogate) % - 74.0       72.0 100 74

d4-1,2-dichloroethane (Surrogate) % - 96.0       97.0 100 96

d8-toluene (Surrogate) % - 101.0      102.0 100 101

Bromofluorobenzene (Surrogate) % - 101.0       99.0 100 101

Totals

Total Xylenes mg/kg 0.3 6.4 <0.3 - NA

Total BTEX mg/kg - 13  0 - NA

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB006148.004

TRH C6-C9 mg/kg 20 25 <20 23 108

Surrogates

Trifluorotoluene (Surrogate) % - 84        95 - 84
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SE102202 R0 MATRIX SPIKE DUPLICATES

Matrix spike duplicates are calculated as relative percent difference using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The original result is the analyte concentration of the matrix spike. The Duplicate result is the analyte concentration of the matrix spike duplicate.

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MSD

Solid

MS Result MS Duplicate 

Result

Criteria % RPD %LOR

Control

Matrix

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB006209.005

Mercury mg/kg 0.05 0.23 0.22 52 5

This test report shall not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

Insufficient sample for analysis.

Sample listed, but not received.

NATA Accreditation does not cover this analysis.

Performed by outside laboratory.

Limit of Reporting

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.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

Any other 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 and this document does not 

exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible 

at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction 

issues defined therein.

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

QFH

QFL

NA
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