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List of Abbreviations 

A list of the common abbreviations used throughout this report is provided below. 

ACM    Asbestos Containing Material  

AHD    Australian Height Datum 

As    Arsenic 

Cd    Cadmium 

Cr    Chromium 

Cu    Copper 

CSM    Conceptual site model 

BTEX    Benzene, toluene, ethylbenzene and xylenes 

B(a)P    Benzo(a)pyrene 

DEC    NSW Department of Environment and Conservation 

DECCW   NSW Department of Environment, Climate Change and Water 

DQI    Data quality indicator 

DQOs    Data Quality Objectives 

DWE    NSW Department of Water and Energy 

EPA    NSW Environment Protection Authority  

ha    Hectare 

Hg    Mercury 

HIL    Health based investigation level 

JBS&G    JBS&G Australia Pty Ltd 

LOR    Limit of Reporting 

Ni    Nickel 

OCP    Organochlorine Pesticides 

OEH    Office of Environment and Heritage 

PAHs    Polycyclic aromatic hydrocarbons 

Pb    Lead 

PQL    Practical Quantitation Limit 

QA/QC    Quality Assurance/Quality Control 

RPD    Relative Percentage Difference 

SAQP    Sampling, Analysis and Quality Plan 

TPH    Total Petroleum Hydrocarbons 

VOC    Volatile Organic Compound 

Zn    Zinc 
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 Introduction and Background 

1.1 Background 

JBS&G Australia Pty Ltd (JBS&G) was engaged by Maryland Development Company Pty Ltd (the 
client, MDC) to conduct Environmental Site Assessments (ESAs) across previously inaccessible areas 
(paved roads, building and stockpile footprints) of the Central Precinct Development and associated 
Regional Park, located at Ropes Crossing, NSW. The Central Precinct is the third residential 
development area that is located within the former ADI St Marys property (‘the property’) (Figure 1). 

For the purposes of this report and ESAs, ‘the site’ (i.e. auditable areas) refers to the previously 
inaccessible areas (i.e. paved roads, building and stockpile footprints) within the Central Precinct and 
the surrounding Central Precinct Development is referred to as the ‘development site’. The site is 
legally defined as Part Lot 1037 DP 1149525 (Figure 2).  

 Stage 1 and 2 auditable area (comprising paved roads and building footprints) approximately 
5.7 hectares (ha). Stage 1 will also include the Jordon Springs connector road which is 
approximately 1.2 ha. 

 Stage 3 auditable area (comprising paved road) approximately 1000 m2. 

 Stage 4 auditable area (comprising paved road and stockpile footprints) approximately 8 ha. 

 Stage 5 auditable area (comprising paved roads and building footprints) approximately 
5000 m2. 

It is understood the site is to be developed together with the surrounding development site for 
residential land use including substantial vegetable gardens and poultry and associated Regional 
Open Space. It is noted some of the auditable area falls into the regional open space which 
surrounds the Central Precinct. All auditable areas within the Central Precinct will be assessed for 
suitability for a residential landuse use including substantial vegetable gardens and poultry. 

The Central Precinct Development has already been the subject of a number of environmental 
investigations as detailed in Section 4 and is covered by the following Site Audit Statements 
(Appendix A): 

 Site Audit Statement (SAS) CHK001/1 – the surrounding development site signed off as 
suitable for residential including substantial vegetable gardens and poultry (Figure 3a); 

 SAS CHK001/4 – Site 6 – located within the Regional Park (Figure 3b) signed off as suitable 
for residential including substantial vegetable gardens and poultry with some conditions in 
relation to metallic debris; 

 SAS CHK001/5 – Site 23 – located within the Regional Park (Figure 3b) signed off as suitable 
for residential including substantial vegetable gardens and poultry with some conditions in 
relation to metallic debris; 

 SAR CHK001/6 – existing buildings, paved areas and stockpile footprints (Figure 3b) signed 
off as suitable for continued commercial/industrial use; and 

 SAR CHK001/7 – concrete stockpile (Figure 3b). Signed off as suitable for continued use as a 
concrete stockpile only. 

Based on CHK001/1 the current development site (i.e. land surrounding the previously inaccessible 
sealed roads, building and stockpile footprints) is considered suitable for the proposed land use and 
therefore no further investigations are proposed. 

Both Site 6 (CHK001/4) and Site 23 (CHK001/5) (Figure 3a and 3b) are located within the Regional 
Open Space which surrounds the Central Precinct. The respective SASs (Appendix A) have conditions 
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in relation to metallic debris management during and at the completion of any earthworks. Given 
both sites are wholly located within the Regional Open Space and no earthworks are planned, no 
additional metallic debris investigation will be conducted and the SASs CHK001/4 and 5 are 
considered suitable for the continued use as open space. However, prior to Site 6 and 23 being 
handed over to National Parks and Wildlife Service a new ongoing contamination management plan 
will need to be prepared and reviewed by the Site Auditor.  

Both CHK001/6 and CHK001/7 refers to the site and both have conditions which has triggered the 
requirement for the ESAs and remediation/management works. These conditions are discussed in 
Section 4. 

The former validation sectors completed by ADI Limited Pty Limited which currently fall within the 
development site boundary are as follows and displayed on Figure 3a: 

 North Western Sector; 

 Central Sector West; and 

 Southern Sector West. 

As MDC require a Sampling Analysis and Quality Plan for inclusion in the Development Application 
they have requested JBS&G prepare this document.  

Furthermore, the Central Precinct is to be divided into stages as displayed on Figure 2.  Investigation 
works will be completed based on development activities within the development site and will be 
reported under each stage. Figure 4a – 4f displays the auditable site within each development stage. 

The proposed investigation was developed in accordance with guidelines made or approved by the 
NSW Environment Protection Authority (EPA) and relevant Australian Standards. 

1.2 Objectives 

The objective of the investigation is to characterise potential contamination at the site, and to draw 
conclusions regarding the suitability of the site for the proposed use, or make recommendations to 
enable such conclusions.  

1.3 Scope of Work 

The agreed scope of work comprised: 

 Review of previous Environmental Investigation and Site Audit Reports; 

 Review of historical aerial photographs since 1947; 

 Site inspection; and 

 Preparation of a Sampling, Analysis and Quality Plan in general accordance with guidelines 
made or approved by the NSW Environment and Protection Authority (EPA). 
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 Site Condition & Surrounding Environment 

2.1 Site Identification 

The location of the Central Precinct is shown in Figure 1, and the stages and site is shown in Figures 
4a – 4f.  The stage and site details are summarised in Table 2.1. 

Table 2.1 Summary Site Details 
Lot Number  All Stages and sites ‐ Part Lot 1037 DP 1149525 Figure 2. 

Street Address  All Stages and sites ‐ Central Precinct, Ropes Crossing, NSW (See Figure 2). 

Site Area 

The area of the auditable site in each stage is as follows: 
Stage 1 and 2  – 5.7 ha subject to audit 
Stage 3 – 0.1 ha subject to audit 
Stage 4 – 8 ha subject to audit 
Stage 5 – 0.5 ha subject to audit 
 

Local Government Authority  Penrith City Council 

Geographic Coordinates (MGA 56) 
33.7325 E 
150.750 N 

Current Land‐use  Open space with some commercial/industrial buildings 
Proposed Land‐use  Residential with substantial vegetable gardens and poultry 

2.2 Site Description 

2.2.1 Preliminary Site Inspection 

A preliminary site inspection was completed on 11 March 2014 by JBS&G trained and experienced 
field scientists. At the time of the inspection, the buildings/warehouses and associated hard stands, 
road pavements and stockpiles were all still in place as shown on Figure 2.  

Buildings and Warehouses and Associated Concrete Hardstand 

A number of building structures, including 2 large warehouses and a number of smaller guard huts, 
storage sheds, weigh bridges and site offices, were located across the development site. Due to the 
presence of these structures and associated concrete hardstands, these areas of the development 
site have not been previously investigated as shown on Figure 2. 

Paved Roadways 

Roadways across the development site comprised a combination of bitumen paved and unsealed 
gravel as detailed on Figure 2. 

Stockpiles 

A number of stockpiles (SP30, SP31, SP32, SP33, SP34, SP35, SP36, SP37 and SP50) were located in 
the northern portion of the development site. The stockpiles were observed to be quite overgrown 
with grass and weeds. The stockpiled material was observed to comprise a combination of soil and 
asphalt, concrete and brick as shown on Figure 5. 

2.2.2 Detailed Site Inspection 

A detailed site inspection and an interview with the development site caretaker (Kevin Sancroft) was 
undertaken on 9 February 2015 by trained and experienced field scientists.  

At the time of the inspection, the development site area was fenced and the majority of the site was 
unsealed with the exception of the paved roads and the paved areas within the W building series 
compound, which was still in use. All structures of the X series were demolished and the concrete 
slabs had been removed. The former building footprint areas comprised of unpaved surfaces with 
stockpiles of fill/demo waste materials. A photographic log with site observations is provided in 
Appendix B. 
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X Building Series 

At the time of the detailed site inspection, the X series warehouses and associated buildings had 
already been demolished however a number of photographs taken at the time of the hazmat 
inspection are provided as photographs 49‐54 in Appendix B. A full description of the buildings is 
provided in the Hazardous Materials Survey Report (JBS&G 20141). 

Based on information provided by the site caretaker, the X1 warehouse was historically used as a 
bulk store for ammunition. Subsequently it was leased by ACI Glass for storage of glass bottles after 
which it was used as a storage warehouse for Christmas decorations. Prior to its demolition, the 
warehouse was used as a storage space by Lend Lease Engineering (formerly Baulderstone).  

X2 warehouse was similarly constructed as a bulk store for ammunition and subsequently rented by 
ACI Glass for storage of glass bottles after which it was used as plywood storage for some time. Prior 
to its demolition it was also used as storage space by Lend Lease Engineering (formerly 
Baulderstone). 

Prior to their demolition, the rest of the structures in the X series compound were used as the 
following.  

 X2 (north) was used as an office attached to the larger warehouses;  

 X2 (south) was a portable office building for X2 warehouse; 

 X3 and X4 were used as a kitchen and a toilet block respectively; 

 X9 was an empty storage shed; 

 X6 was used as office space and 

 X5 was a gatehouse associated with a weighbridge.  

A concrete drainage structure was also recently identified to the southwest of X1 (Photograph 4, 5 
and 6, Appendix B). 

Stormwater in the area of the X series warehouses is anticipated to infiltrate at a rate reflective of 
the permeability of the surface soils and excess precipitation will migrate laterally across the ground 
surface to the east into the South Creek. 

W Building Series 

The W building series comprised a group of permanent and portable buildings currently used for 
storage and sterilisation of the on‐site kangaroo population. 

W01 (south) was a tall structure with steel frame and platforms on two levels with the first level 
housing a measuring device.  

W01 (north) was a steel frame structure with a large deck on top. 

One small portable storage shed was remaining from the cluster of small W01 buildings. 

W02 (north) was a 3 storey structure once used as a radar room.  

W02 (south) was a 2 storey structure with a deck on top that was also used as a radar room. The 
structure was made of concrete and galvanized steel with the room on lower level being used to 
store hay bales for recovering kangaroos. Steel steps and a ladder provided access to the rooftop 
deck. Suspected small ACM fragments were observed on the ground surface adjacent to the building 
(Photograph 9, Appendix B).  

                                                            
1 Hazardous Materials Survey Report, Ropes Crossing Central Precinct, Ropes Crossing, Maryland Development 
Company Pty Ltd, JBS&G, April 2014 (JBS&G 2014). 
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W04 compound consisted of three portable structures which had been relocated adjacent to W01 
cluster at the time of the inspection. One of these structures was being used as a recovery centre for 
kangaroos after sterilisation.  

W05 area comprised the timber radar loop with steel cables (numbered as W04 on structure). 
Suspected highly weathered ACM fragments were observed on the paved area beside the radar loop 
(Photograph 14, Appendix B).  

At the time of the site inspection, both structures numbered W09 had been demolished and only the 
slabs remained.  

W10 was an empty garage space that was re‐covered to replace ACM cladding.  

The toilet adjacent to W10 was made of ACM cladding that was damaged and suspected ACM 
fragments were observed on ground surface (Photograph 18, Appendix B). 

W11 was a large colour‐bond steel warehouse which was on a slightly elevated surface with 
surrounding land sloping toward the east. The left portion housed Kangaroo Management Offices 
while the middle portion was used as a car storage/park. The right portion was being used as 
storage/workshop space. A 500 Litre diesel storage tank with no bund was identified and some 
staining on the ground surface was observed (Photograph 21, Appendix B).   

A caravan and portable building was located adjacent to the warehouse and another portable 
building was located opposite the warehouse all of which were not identified on plans provided.  

Stormwater in the area of the W series buildings is anticipated to infiltrate at a rate reflective of the 
permeability of the surface soils and excess precipitation will migrate laterally across the ground 
surface to the east into the South Creek. 

Paved Roadways 

The Stage 1 road running along the northern boundary of Stage 1 was bitumen paved with no 
curbing. The road was generally level with surrounding area with some cut undertaken (Photograph 
30, Appendix B). Stage 1 road continues onto the Jordon Springs connector road which was bitumen 
paved and was generally level with the surrounding area (Photograph 31, Appendix B). A temporary 
sewer pump storage station was located at the end of the Jordon Springs connector road 
(Photograph 31, Appendix B).   

A large stockpile of material resulting from sewer pipe installation works along Stage 1 road was 
observed adjacent to X2 area (Photograph 28, Appendix B).   

Bitumen paved road across Stage 3 gave access to the site offices that are part of X series building 
demolition area. The road was generally level with the surrounding area (Photograph 33, Appendix 
A). 

Two paved roads existed in the western portion of Stage 4. The roads were bitumen paved with no 
curbing and were generally level with the surrounding area (Photographs 34‐38, Appendix A). A 
small paved area was observed to the northeast of the first intersection, which contained an 
enclosure for holding kangaroos before sterilisation. 

Stockpiles 

Most of the stockpiles located in the northern portion of site were noted to be overgrown with 
vegetation. The following observations were made. 

 Stockpile 39 consisted of large concrete sections and corroded steel reinforcement 
(Photograph 39, Appendix A); 

 Stockpile 34 consisted of large concrete fragments and steel reinforcement (Photograph 40 
and 41, Appendix A); 
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 Stockpile 36 consisted mostly of brick (Photograph 42, Appendix A); 

 Stockpile 50 consisted of concrete and steel reinforcement(Photograph 43, Appendix A); 

 Stockpile 37 consisted of road base and was overgrown with grass and minor trees 
(Photograph 44, Appendix A); 

 Stockpile 32 and 31 consisted of road base and were overgrown with vegetation 
(Photograph 45 and 46, Appendix A); and 

 Stockpile 30 comprised of soil and was overgrown with grass with characteristic green colour 
(Photograph 47 and 48, Appendix A). 

2.3 Surrounding Land use 

The surrounding landuse described below is summary from Kidd 1999 for the Central Precinct 
development site: 

 North – Regional Parklands. 

 East – The Ropes Crossing housing development. 

 South – Regional Parklands with St Marys residential development area further south. 

 West – The Jordan Springs residential development. 

2.4 Topography and Hydrology 

As reported in ADI (1996a2) the former ADI St Marys property (Figure 1) topographic relief is 
undulating to slightly hilly and ranges from RL 60m in the western and eastern sectors to RL 12m in 
the centre where South Creek and Ropes Creek flow northward. The creeks converge just north of 
Central Precinct and drain into the Hawkesbury River some 13km away. The alluvial floodplain of the 
combined creek system is approximately 1km in width. 

Central Precinct is located on the plains to the east of the Nepean River. It has a flat to undulating 
surface that ranges from 20m to 30m above sea level. The highest points correspond to hills on the 
western side. South and Ropes Creeks are the two main waterways which flow north and have their 
confluence just north of the former ADI St Marys property boundary. Several open drainage 
channels drain the west of the property and flow into one channel which joins South Creek. Similarly 
two drainage channels drain the east of the property and flow into Ropes Creek. A majority of the 
catchment flows to South Creek. Both South Creek and Ropes Creek have sizeable catchments 
outside the Property area. Within the centre of the former ADI St Marys property, South Creek 
possesses a floodplain. The geology of the eastern and western sectors consists of the Bringelly 
Shale Unit, which is usually a sandstone and dark grey shale unit that is part of the Liverpool sub‐
group and the Wianamatta Group of the Triassic epoch. 

This is overlain by weathered shale and the Luddenham soils which are a clayey loam, which in are as 
contains manganese bands and ironstone fragments. The central portion of the site consists of 
fluvial soil types which are termed South Creek and Berkshire Park. 

ADI (ADI 1996b3) reported South Creek and Ropes Creek are the two main waterways that flow 
northwards through the ADI St Marys Property and have their confluence just to the north of the 
former St Marys Property boundary. South Creek drains a very large catchment in western Sydney, 
originating at Narellan, over 30 km to the south. The catchment is a long narrow strip up to 8 km 
wide with an approximate area of 18,000 ha. The catchment includes residential, agricultural and 

                                                            
2 ADI St Marys Property Historical Report, ADI Limited, 1996 (ADI 1996a) 
3 Volume 1 Validation Report for the Central Sector West of the ADI St Marys Facility, ADI Limited, 1996 (ADI 
1996b) 
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industrial areas. The creek flows northwards from the development site through mainly agricultural 
areas before meeting the Hawkesbury River at Windsor, 12 km to the north. 

ADI (ADI 1996b) reported Ropes Creek drains a smaller catchment, originating at Cecil Park, 12 km to 
the south‐west. This catchment is also a long narrow strip up to 4 km wide and with an approximate 
area of 2400 ha. The catchment also includes residential, agricultural and industrial areas. Part of the 
creek has been diverted along a concrete drainage channel for about 2 km through the former St 
Marys Property before flowing into South Creek at its new confluence just to the north of the former 
St Marys Property boundary. 

The St Marys Sewage Treatment Plant (STP) is located south east of the Central Precinct boundary. 
ADI (1996b) reported effluent from the STP receives tertiary treatment before being discharged into 
the old Ropes Creek flow channel. This then flows into South Creek at its old confluence in the 
middle of the former St Marys Property. 

ADI (1996b) reported three surface water sampling locations were located within the former central 
sector west, SW4, SW5 and SW6. Only one location (SW4) is located downgradient of the current 
development site and was located downstream of the confluences with the stormwater channels 
from the industrial and residential areas to the south of the former Central Sector West. 

Results for SW4 as reported by ADI (1996b) indicated water was generally neutral, fresh and under 
oxidising conditions and no organic compounds such as phenols, explosives, BTEX, TPHs, VHCs or 
OCPs were detected in the Ropes Creek inflow. 

2.5 Geology 

Review of the regional geological map (DMR 1997) indicated the Central Precinct lies within Tertiary 
Londonderry Clay. The Londonderry Clay is characterised by clay, patches of ferruginized, 
consolidated sand.  

Review of the regional soil map (DLWC 1972) indicated that Central Precinct lies within the Berkshire 
Park soil landscape group.  

The typical Berkshire landscape is characterised by weakly pedal orange heavy clays and clayey 
sands, often mottled with inclusions of ironstone nodules. Large silcrete boulders (up to 20cm) occur 
in sand/clay matrix. Yellow podzolic soils where drainage conditions are poor, red podzolic soils and 
chocolate soils on flats and in small drainage lines. Kransnozems are present in unstructured plastic 
clays and in drainage lines or a crest.  

Limitations of the Berkshire landscape group are very high wind erosion hazard if cleared. Gully, 
sheet and rill erosion on dissected areas. Waterlogging, impermeable subsoils, low fertility hazard. 

This area is largely Quaternary age alluvium beds that consist of gravelly sand, sand, clayey sand silty 
clay, from 1 to 8m in depth. In the northeast, the soil type is the Berkshire Park soil, while the 
eastern area is the Blacktown soil type – both of these overlie the Bringelly Shale Unit. Noted in the 
western region were a number of paleochannels of unknown origin.  

As reported in ADI (1996a) the former ADI St Marys Property is underlain by shales of Bringelly Shale 
Unit part of the Liverpool Sub‐group and Wianamatta Group of the Triassic epoch. These are overlain 
by alluvium of Quaternary age. The Bringelly Shale unit consisting mainly of grey hard shales within 
intervening siltstone forms the bedrock. The top of the shale, up to 5m thick, is highly weathered 
and very friable in nature. The Quaternary Alluvium comprises predominately buff coloured silt, 
silty/sandy clays which is often lateritic in nature and mottled with yellow/red ochres and iron 
nodules. Quaternary Alluvium was deposited mainly in the central lowlands along the flood plains of 
South Creek and Ropes Creek. Thickness of the alluvium within the development site is likely to 
range in thickness from approximately 6m to 10m as these are the central lowlands. 



 

©JBS&G 433352/57348 – Rev 4    14 

2.6 Hydrogeology 

A review of information obtained from the Natural Resource Atlas database (DECCW 20124) 
indicated there are three registered groundwater monitoring wells located to the south east of the 
Central Precinct with no feature information available for any of the three wells. No registered 
groundwater wells fall within the development site. 

As reported in ADI (1996a) groundwater was observed at the former ADI St Marys property in an 
upper unconfined aquifer and a lower regional semi‐confined aquifer. The quaternary alluvium and 
highly weather shale occurring at depths ranging from 2 to 10m below ground surface forms the 
shallow upper aquifer. The depth to the water table ranges from 2 to 7m below ground surface 
depending upon the surface topography. The watertable occurs in the sandy to silty clay above the 
weathered shale and/or shale bed rock. The groundwater flow pattern on a regional scale follows 
the general topography of the area, however, variation in the flow direction can occur locally based 
on the ground slope. On a broad scale the groundwater flows across the eastern and western 
sectors in towards the central lowlands of the former ADI St Marys Property and then northwards. 

ADI (1996a) reported the lower aquifer is comprised of fractured shales at the depth ranging 5 to 
30m below ground level. The shale bed rock forms a valley type structure across the former ADI St 
Marys property and the groundwater flow pattern is governed by this structure. The hydraulic 
conductivity of the lower aquifer varies greatly depending upon the interception of fracture zones. 

Additionally, ADI (1996a) reported the groundwater in the shallow upper aquifer is fresh to brackish 

as well as saline (electrical conductivity (EC) 300 to 40 000S/cm). The groundwater from lower 

fractured shale aquifer is mainly saline (EC 6000 to 30 000S/cm). The groundwater pH ranges from 
4.5 to 7 indicating slightly acidic conditions for both aquifers however at each sample point the 
shallow groundwater is consistently more acidic than deep groundwater. The dissolved oxygen 
concentrations are variable but generally less than 6mg/L indicating slightly reducing conditions in 
both aquifers. 

Furthermore, ADI (1996a) reported the general groundwater from both aquifers has high total 
dissolved solids (TDS 150 to 20 000mg/L), slightly acidic pH and low dissolved oxygen concentration 
which makes it impractical for any domestic, agricultural or industrial use. 

As detailed in the Stage 2 Decontamination Audit Report (Kidd 19995), groundwater investigations 
were carried out from 1991, by Mackie Martin & Associates, who constructed and monitored 64 
groundwater wells (later expanded to 154 by ADI) over the entire Property. The study identified two 
aquifers ‐ one upper unconfined and one lower semi‐confined. They proposed the lower, regional 
aquifer was in the fractured shale with the groundwater flow patterns reflecting the surface 
topography. The study surmised the upper, unconfined aquifer was composed of Quaternary 
alluvium and highly weathered shale at a depth of 2m to 10 m. Testing indicated the local 
permeability of the fractured shale aquifer is variable depending on the degree of fracturing but the 
average permeability was low (less than 1x10‐6 m/sec). The permeability of the unconfined alluvial 
aquifer was also low due to the high clay and silt content of the alluvium. 

The water table was typically 1.5 to 7m below the ground surface in the alluvium and from 3 to 30 in 
in the shale. On a regional scale, the groundwater flow pattern followed the surface water drainage 
patterns ‐ the general flow was from the east and west towards the central lowlands and then 
northwards. The groundwater movement was slow to very slow due to the low permeability and the 
gentle hydraulic gradients.  

                                                            
4NSW National Resource Atlas, http://nratlas.nsw.gov.au/wmc/custom/homepage/index.html, Department of 
Environment and Climate Change, accessed 6 April 2014 (DECCW 2014) 
5 Stage 2 Decontamination Audit of ADI St Marys, Munitions Factory, Department of Urban Affairs and Planning, 
Christopher H Kidd, HLA‐Envirosciences Pty Ltd, June 1999 (Kidd 1999)  



 

©JBS&G 433352/57348 – Rev 4    15 

During the validation works undertaken by ADI (1996b) within the Central Sector West it was 
reported six monitoring wells (SM30, SM76, SM77, SM78, SM79, SM109 and SM110) were installed 
within the portion which currently forms part of the development site.  

ADI (1996b) reported wells SM30, SM76 and SM110 are all shallow wells. The depth to water table 
measured in March 1996 ranged from 2.13m bgl (SM76) to 3.48m bgl (SM110). The water table 
elevation ranged from 15.05m AHD (SM110) to 15.41m AHD (SM76).  Additionally, ADI (1996b) 
reported the depth to piezometric surface at well SM77 in March 1996 was 2.02m bgl, 
corresponding to 15.63m AHD. The groundwater in the lower fractured shale aquifer thus has higher 
head than the shallow aquifer and there is an overall upward movement of groundwater from the 
deeper aquifer to the shallow aquifer. Periodic water level monitoring at these wells did not show 
any significant changes in the water levels except for minor seasonal fluctuations (Appendix C). 

Furthermore, ADI (1996b) reported the hydraulic conductivity of the upper aquifer was very low, 
ranging from 0.008 to 0.015 m/day. The hydraulic gradient in the upper shallow aquifer was also 
very low. Low hydraulic conductivity and low gradient combined with low effective porosity suggest 
extremely slow groundwater movement in both the horizontal and vertical directions. 

ADI (1996b) reported sampling and analysing samples from these wells over a number of rounds. 
Samples were analysed for a range of inorganics and organics and demonstrated the groundwater 
had not been impacted by previous site activities. 

During the validation works undertaken by ADI (Kidd 1999) within the Southern Sector West a total 
of 33 shallow and 10 deep groundwater monitoring bores were installed within the Sector. These 
bores were positioned based on topography and drainage, and were generally placed downgradient 
of areas where past activities impacted the soil (ie. where soil remediation was undertaken) 
(Appendix C).  

2.7 Acid Sulphate Soils 

Review of the Natural Resource Atlas (DNR website6) indicated that there no known occurrence of 
acid sulfate soils in the vicinity of the site. 

                                                            
6 Department of Natural Resources Atlas, www.nratlas.nsw.go.au accessed 7 April 2014 
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 Site History 

3.1 Summary Site History 

The following is a summary of the former ADI St Marys property history as detailed in Kidd 1999. 

Prior to WW2, the land consisted of farmland and natural bushland. The property was acquired by 
the Commonwealth Government in 1941, and in 1942 established an explosives factory for ordnance 
and ammunition filling, testing and related procedures. The entire property was known as the St 
Marys Munitions Filling Factory (MFF). In 1989, ownership was transferred to ADI Limited, and 
production officially ceased manufacturing on March 17th 1994, as part of a rationalisation process. 

The ADI Munitions facility which covered an area of 1535 ha was established in 1942 and was part of 
a larger parcel of farmland resumed in 1941 by the Commonwealth for establishment of 
ammunitions factory to support the war effort (World War II). From 1955‐57, a new munitions 
factory was constructed and a substantial part of the original factory was leased to private industry 
and became the present Dunheved Industrial Estate.  

The St Marys Munitions factory was primarily a filling, or load and pack type, operation where 
explosives and propellant manufactured elsewhere, were loaded into shells, bomb and rocket 
casings and stored in magazines awaiting deployment. Small amounts of some initiator explosives 
for detonators and fuses were manufactured on the property because they were too sensitive to 
travel. Some test firing of detonators, fuses and smaller occurred at designated areas as part of the 
manufacturing quality assurance program. All larger munitions were test fired at Army ranges 
elsewhere.  

The manufacturing, storage and handling of explosives and munitions at St Marys were carried out 
under strict safety and stock control procedures, and the area was a high security workplace. Off‐
specification or unserviceable munitions were destroyed by boiling out the explosive and propellant, 
recycling the scrap metal and burning the explosive and propellant in designated burning grounds. 
The residue ash was buried in on‐site landfills along with general waste from the facility. It is 
understood a considerable surplus or unserviceable ordnance was brought to the site for disposal 
and demilitarisation after World War II (1946‐1955).  

The property had its own landfills for disposal of solid waste. Effluent from the various 
manufacturing operations was passed through settling ponds, referred to as labyrinths, to collect 
any residual explosives that might be present, before discharge to the sewer. Where necessary the 
wastewater was neutralised prior to discharge. The labyrinths were cleaned out periodically and the 
explosive material was taken to a burning ground for destruction. 

In one location in the north eastern part of the property the wastewater was sprayed into earth 
lined evaporation ponds. In its review of the site history, ADI reports that several labyrinths 
occasionally overflowed into local watercourses, which led to complaints of "red water" (TNT 
residues). In 1980, an article in the media prompted an Inquiry into environmental and health issues 
including water quality issues in Ropes Creek. This led to various improvements in dust and effluent 
control. The reports detail the varying uses of the different regions of the sectors during the period 
of armaments production. Facilities and associated activities included hundreds of buildings for the 
assembly, production and storage of bombs (5001b, 10001b and 20001b), Quality Evaluation 
Laboratory (QEL), sampling laboratories, offices, ballistics testing tunnel, open‐air pistol and rifle 
shooting range, workshops and boiler house, detonator and explosives testing, chemical storage, 
waste burning areas, waste trenches and tips, explosives trials areas, settling ponds for waste water, 
water evaporation ponds, underground fuel tanks, a water tower, amenities buildings, CSIRO yards 
for sheep dipping and storage of agricultural chemicals, borrow pits, farmlands, are as of natural 
bush land, and floodplains around the two creeks. 
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ADI conducted site contamination investigations, which incorporated metallic debris and ordnance 
searches and remediation, in the early 1990's and developed and conducted remediation 
programmes to allow future development of the site for residential and other development such as 
public open space. The various sectors were subject to contamination investigation, remediation and 
validation over the period from September 1990 to October 1996. 

The former sectors which currently fall within the development site boundary are displayed on 
Figure 3a: 

 North Western Sector; 

 Central Sector West; and 

 Southern Sector West. 

3.1.1 North Western Sector 

Only a small portion of the former North Western Sector falls within the Central Precinct. The 
portion which falls within the Central Precinct would have previously contained a small section of 
the former Site 5 (ADI 19957) (Figure 3a). 

As reported by ADI (1995) Site 5 was located in the southern portion of the Sector, with an area of 
121 ha (Appendix C). Previously known as Bomb Filling. This site consisted of a production area 
which was commissioned in 1957 and used intermittently until early 1991. Site 5 contained 39 single 
or double storey buildings and connecting bitumen roads. Open grass areas and extensive bushlands 
surrounded these buildings. Of the 39 buildings, 10 were used as production areas and 29 for 
general storage. Some of the production buildings were surrounded by earth mounds to roof height. 
The mounds were built to dissipate any shock from accidental detonation of the contents housed 
within the building. Some production buildings also housed special settling tanks to collect 
contaminated process waste water. 

The Proof Test Range (B56 and B57) were part of the Bomb Filling section constructed in 1978‐1980 
it comprised a storage building, control building and a 250 m long above ground tunnel to testing 
cannon ammunition (Appendix C). 

Former Site 5 was reported as suitable for residential with substantial vegetable garden and poultry 
under site audit statement CHK001/1. 

Since the completion of the ADI report (ADI 1995), the National Environment Protection (Assessment 
of Site Contamination) Measure has been updated (NEPC 2013). A comparison of historical data 
against the updated NEPC 2013 has therefore been undertaken to determine if there are any 
additional exceedances of the site criteria (Appendix C). 

It is noted that the criteria for nickel, benzene, Aldrin+dieldrin, heptachlor, phenols and TPH C6‐C9 
and C10 –C40 have all been decreased (NEPC 2013). Based on a preliminary review of historical data, 
there were no additional exceedances of the newly adopted NEPC 2013 soil criteria identified. 

For TPH C6‐C9 and C10‐C40, it is noted that the concentrations previously reported are only used for 
screening purposes as the F1 and F2 chain lengths detailed in NEPC 2013 are not directly 
comparable. It is noted that neither Site 5 nor the current site area are known to have contained 
above or below ground storage tanks (ASTs or ASTs) and therefore the potential presence of TPH 
contamination is considered to be low. 

On review of the historical groundwater data from North Western Sector (ADI 1995), concentrations 
of COPC were all either within the adopted site criteria or below the laboratory limit of reporting 
(LOR). The LORs achieved in the 1995 report for OCPs were however higher than the current 

                                                            
7 Volume 1 Validation Report for the North Western Sector of the ADI St Marys Facility, ADI Limited, 1995 (ADI 
1995) 
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groundwater criteria. Based on the site history review however, it is known that OCPs were not 
manufactured at the Central Precinct development site. There still exists the potential that OCPs 
may have been sprayed under buildings prior to construction, however it is considered that this will 
be identified during the current site investigation works and the potential for groundwater impact 
from this type of activity is low.  

3.1.2 Central Sector West 

Approximately 50% of the former Central Sector West (western portion) falls within the Central 
Precinct boundary. The portion which falls within the development site would have previously 
contained the former Site 9, 24A, 24B and Building B45 (ADI 1996b) (Figure 3a). 

As reported by ADI (1996b) Site 9 was approximately 1.552 ha, and was located west of South Creek. 
Site 9 was known as the Loud Proof Range, was used for the detonation of explosive devices such as 
grenades and smoke canisters. The explosive devices were detonated on the ground surface, and 
were usually surrounded by a square wood lined shield. This shield was used to collect information 
on the pattern of metal debris from the exploded devices. The detonation activities were conducted 
to test batches of explosive devices which were under development. Detonation activities ceased at 
Site 9 in 1991 (Appendix C). 

As reported by ADI (1996b) Site 24A was located to the east of Building B45. It was a low lying area 
that collected rain water run‐off from the former Site 5 (Section 3.1.1) (Appendix C).  

As reported by ADI (1996b) Site 24B was 0.939 ha and comprised the CSIRO yards and shearing shed 
which were used for the storage of agricultural chemicals, and maintenance of sheep (Appendix C). 

As reported by ADI (1996b) Building B45 was identified in the initial investigation as part of Site 5 
into the North Western Sector (Section 3.1.1). It was subsequently excised from Site 5 for inclusion 
in this Sector as the treatment plant was still in operation during the other remediation activities of 
the property. Building B45 was a structure which housed steam generation equipment to boil out 
explosive compounds from obsolete high energy projectiles. Building B45 was surrounded by a roof 
height earth wall mound. It also had a concrete labyrinth which was in use prior to 1986. The 
labyrinth collected the waste water steam (Appendix C). 

Site 24K, tipsites 23‐ 25 and former farmland (Figure 3a) (Appendix C) located within the Central 
Sector West not within the development site but adjacent the eastern boundary were used for the 
following: 

 Site 24K – used for the disposal of sheep and kangaroo carcasses. General rubbish was also 
tipped. 

 Tipsites 23‐25 – approximate dimensions were 6 m x 6 m x 0.2 m waste comprised glass, 
scrap metal and plastic. 

 Former farmland – used for farming and sheep grazing activities. The area was investigated 
prior to the stockpiling of Stockpile 30 (biosolids). 

Former Site 9, Site 24A, Site 24B and Building B45 were reported as suitable for residential with 
substantial vegetable garden and poultry under site audit statement CHK001/1. Along with the 
adjacent Sites 24K, tipsites 23‐25 and former farmland (Appendix C). 

Since the completion of the ADI report (ADI 1996b), the National Environment Protection 
(Assessment of Site Contamination) Measure has been updated (NEPC 2013). A comparison of 
historical data against the updated NEPC 2013 has therefore been undertaken to determine if there 
are any additional exceedances of the site criteria (Appendix C). 

As previously noted,  the criteria for nickel, benzene, Aldrin+dieldrin, heptachlor, phenols and TPH 
C6‐C9 and C10 –C40 have all been decreased (NEPC 2013). Based on a preliminary review of historical 
data, there were no additional exceedances of the newly adopted NEPC 2013 soil criteria identified. 
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For TPH C6‐C9 and C10‐C40, it is noted that the concentrations previously reported are only used for 
screening purposes as the F1 and F2 chain lengths detailed in NEPC 2013 are not directly 
comparable. It is noted that neither the Central Sector West nor the current site area are known to 
have contained above or below ground storage tanks (ASTs or ASTs) and therefore the potential 
presence of TPH contamination is considered to be low. 

On review of the historical groundwater data from Central Sector West (ADI 1996b), concentrations 
of COPC were all either within the adopted site criteria or below the laboratory limit of reporting 
(LOR). The LORs achieved in the 1996 report for OCPs and PAHs were however higher than the 
current groundwater criteria. Based on the site history review however, it is known that OCPs were 
not manufactured at the Central Precinct development site. There still exists the potential that OCPs 
may have been sprayed under buildings prior to construction, however it is considered that this will 
be identified during the current site investigation works, together with and potential PAH impact not 
previously identified,  and the potential for groundwater impact from these types of contaminants is 
low.  

3.1.3 Southern Sector West 

Approximately 50% of the central portion of the former Southern Sector West is located within the 
Central Precinct. At the time of reporting the ADI Validation Report was not available for review. The 
following information was obtained from the site audit report prepared by Kidd (1999) and ADI 
(1996a). 

Kidd (1999) reported historically, the sector had a variety of uses including ammunition testing, 
landfills and covered waste trenches, CSIRO yards used for sheepdipping and storage of agricultural 
chemicals, buildings used for the storage of chemicals, and an area formerly containing 4 
underground fuel storage tanks. ADI nominated 15 sites that were targeted for site investigation 
purposes. The portion of the former southern sector west which falls within or proximal to the 
Central Precinct would have previously contained Site 3 and 4A‐D (Figure 3a) (Appendix C). 

As reported by ADI (1996a) Site 3, located adjacent the current Jordon Springs Connector Road, was 
approximately 2 ha and contained 10 single storey igloo type Nissen huts of galvanised iron with 
concrete floors. It was a fenced, cleared area, with patchy grass cover, divided by a small gravel 
internal road. The site was surrounded by light natural bush and small trees. There was no 
documented or visual evidence of any buried waste or fill. The processes conducted in this area 
included delivery and temporary storage of chemicals in sealed containers. Chemicals were then 
despatched to process areas as required. A range of chemicals cleaning agents, sulphuric acids, lead 
acetate, sodium sulphate, nitric acid, hydrochloric acid, potassium hydroxide, potassium chlorate 
and accelerator. 

As reported by ADI (1996a) Site 4 was approximately 28 ha and was sub‐divided into four separate 
sub‐sites ‐ 4A, 4B, 4C and 4D. The site was divided by an access road and cleared fire track with 4A 
and 4B on the south east side and 4C and 4D on the north‐west side. There were several 
documented or known disposal locations within the site. There were no underground storage tanks 
on the site. Discharges to land included solid waste buried in a series of trenches and air emissions 
from burning activities. 

Site 4A was a small fenced area containing nine, filled and covered waste trenches. The dimensions 
varied, but they were generally 10m x 2m x 1m. The trenches were used for disposal of solid waste. 
The waste included empty drums, asbestos lagging, pipes, wooden pallets, building rubble, fibro 
cement, paint scrapings, paint thinner, tins sealed drums containing paint scrapings and ammunition 
boxes (ADI 1996a) (Appendix C). 

Site 4B was originally a soil borrow area which was subsequently used for open air burning of 
explosives. A drainage channel was cut down the middle of the area to permit run‐off. The area was 
used for open air trial and burning of explosives and for the shallow burial of empty ammunition 
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boxes after its initial use as a barren site for clean fill. The majority of the activities were conducted 
in the 1960's. Activities included the testing of 3.5 inch rockets and burning of shields in explosions. 
In the 1970's CIG performed tests on gas bottles in fires (Appendix C). 

Site 4C was approximately 0.2 ha and consisted of two waste water settling ponds used for waste 
water disposal from explosive processing. Waste water which collected in labyrinths was periodically 
collected and placed in the ponds. This practise ceased in the late 1980's but the ponds still 
contained some water which was mainly rain water and run‐off from the surrounding areas 
(Appendix C).  

Site 4D was largely open forest with a slope of 3%. Under the tree canopy, the ground cover is 
scattered leaf litter and tussock grass. Site 4D was a test site for the open air detonation of grenades 
(Appendix C). 

Site 11 is located to the east of the W series buildings and was formerly a soil and gravel quarry area 
and a tip site for rubble and general factory waste (Appendix C). 

Former Site 3, 4A, 4B, 4C and 4D and Site 11 were reported as suitable for residential with 
substantial vegetable garden and poultry under site audit statement CHK001/1 and the approximate 
location of each is shown on Figure 3A. 

Soil validation and groundwater results summary is pending as still attempting to locate report. This 
information can be provided in a letter or revised SAQP. 

3.2 Aerial Photographs 

Aerial photographs have been reviewed from 1947, 1955, 1965, 1975, 1982, 1991, 2002, 2005, 2006, 
2007, 2009, 2011, 2012, 2013 and 2014 from the Department of Lands and the Nearmap database 
(NearMap 20158). Copies of the aerial photographs are included in Appendix D. 

Relevant information from the aerial photograph review is summarised below.  

 1947: The development site is mostly vacant farmland with just a road running through the 
centre of the site where the current Jordan Springs connector road is located. There are 
some trees however the majority of the site is grassed. The eastern portion of the 
development site contains a grid of small tracks. The adjacent site areas, currently known as 
Ropes Crossing to the east and Jordan Springs to the west, both contain a network of 
roadways with a number of buildings also visible at the Ropes Crossing area. The current 
location of stockpiles appears to be in the vicinity of a former farmhouse and farming 
activities. 

 1955: Construction of the X Series warehouses appears to be underway. Large cleared areas 
have appeared to the east of the development site encroaching onto the precinct, this is 
inferred to be the road and radar range construction (W series buildings). The remaining 
development site area and surrounds appears similar to the previous aerial photograph. 

 1965: The two large X series warehouses and associated smaller buildings are all visible in 
the southern portion of the development site. A number of additional internal roads are also 
visible across the development site. A number of buildings have been constructed to the 
west of the development site (currently Jordan springs) with a small number in the north 
western portion of the development site, inferred to be the Bomb Filling section (Site 5). A 
large cleared area is visible in the south western portion of the development site (Site 4a‐d) 
with associated internal tracks. Clearing has occurred in the area of the current W series 
buildings. The large cleared area visible to the east of the site in the previous aerial 
photograph is no longer visible with just the current internal road traversing this area.  What 
appears to be a drainage line traversing the development site is evident from the X series 

                                                            
8 Near Map Database, http://www.nearmap.com/, accessed 7 January 2015 (NearMap 2015). 
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buildings to South Creek. Additionally Site 3 is evident south of the Jordon Springs connector 
road. Furthermore three runoff areas seem visible from the Site 4 area which appears to be 
under construction. There also appears to be some clearing and tracks evident in Site 23. 

 1975: farming activities appear evident in the northern portion of the development site. Site 
5 appears complete along with the X series buildings and Site 4A‐D. A number of small tracks 
are visible in the area of the current W series buildings. Some tracks/clearing is visible to the 
south and south east of the development site in the current St Marys and Dunheved estate 
development. The remaining areas of the development site appear similar to the previous 
aerial photograph. 

 1982: The majority of the development site appears similar to the previous aerial 
photograph with the addition of a small number of W series buildings and some excavations 
in the Site 4 area. The St Marys housing development is also visible to the south of the 
development site as a number of small building structures are now present. Additionally, it 
appears a grass fire may have occurred around the X series buildings which is evident from 
the blackened ground. 

 1991: The majority of the development site and surrounding area appears similar to the 
previous aerial photograph with the exception of B56/B57 present within the northern 
portion of the development site. Additionally, a few small buildings appear to have been 
removed from the vicinity of the now Stockpile 34. Quarrying appears to have been 
undertaken within the former Site 11 adjacent the W series buildings and the W series 
warehouse (W11) appears to have been built. Within the former Site 4 area remediation 
works appear to have commenced. 

 2002: the stockpiles (30‐32, 34‐37 and 50) are visible within the northern portion of the site. 
The W series buildings are visible within the eastern portion of the site as are the X series of 
buildings within the southern portion. Additionally the development site predominately 
contains grassed and groves of vegetated areas with a number of roadways similar to those 
remaining at the end of the previous site audit. A large patch of disturbed ground is evident 
within the south western corner of the development site (Site 4)  which is similar to what 
remained at the end of the previous site audit (Kidd 1999). An established golf course, 
residential and commercial areas are visible to the southern boundary of the development 
site. 

 2005: the development site appears similar to the 2002 aerial photograph with few major 
changes. More park vehicles are evident between the X Series buildings. 

 April 2006: The site appeared largely unchanged compared to the 2005 aerial photograph. 
However some reddish/brownish patches (potentially flowers) to the east of stockpile 30 
within the cleared and grassed area was noted. Additionally development to the east of the 
development site within Ropes Crossing appears to have commenced. 

 March 2007: The site appeared largely unchanged compared to the April 2006 aerial 
photograph. However the reddish/brownish patches noted to the east of stockpile 30 
appear diminished.  The Ropes Crossing development to the east of the development site 
appears to have progressed. 

 June 2009: The site appeared largely unchanged from the March 2007 aerial photograph. 
The reddish/brownish patches noted to the east of stockpile 30 are no longer evident. Some 
additional vegetation appears to be visible on adjacent stockpile 36. The Ropes Crossing 
development to the east of the development site appears to have progressed. 

 November 2011: The site appeared largely unchanged from the 2009 aerial photograph with 
the exception of what appears to be construction between the large X series buildings. 
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Additionally there appears to be some equipment to the south of building X2. The Ropes 
Crossing development to the east of the development site appears to have progressed. 

 December 2012: The site appeared largely unchanged from the 2011 aerial photograph. 
With the exception of the observed construction between the large X series buildings now 
not visible. The Ropes Crossing development to the east of the development site appears to 
have progressed.  

 September 2013: The site appeared largely unchanged from the 2012 aerial photograph. 
With the exception of a small building between the large X series buildings now visible. The 
Ropes Crossing development to the east of the development site appears to have 
progressed.  

 February 2014: The site appeared largely unchanged from the 2013 aerial photograph. With 
the exception of some visible ground disturbance to the west of building X2 and the 
presence of Stockpile 50 to the north of Stockpile 37. 

3.3 Recent Site History of Remaining Buildings 

3.3.1 X‐Series Buildings 

At the completion the site audit in 1999 a number of buildings located in the southern portion of the 
current development site remained. Currently referred to as the X‐Series buildings. 

Historically these buildings comprised the bulk stores section and was constructed in 1955‐57. The 
section was a self‐contained one, and was used to store non‐explosive components, such as bomb 
casings, which were manufactured elsewhere. The section consists of two large store buildings, X 1 
and X2 and several small structures including a combined guard house and administration office at 
the entrance to the section. Each of the store buildings has dimensions of 155.4 m x 76.2 m and was 
divided into three bays, a wide central nave‐like section and two lower aisle‐like bays each side with 
a width of 16.7 m. Overhead travelling cranes and hoists were installed. The sheds were served by a 
railway branch spur as well as by road. The sheds were steel framed, with lattice columns supporting 
lightweight tubular trusses. The lower part of the external walls is clad with precast concrete panels. 
Above the panels, there is aluminium‐framed glazed curtain walling. The low pitched roof originally 
was covered with bituminous felt. There are large double doors in the end and side elevations; the 
centre doors at the ends are double height. The guard house is of brick and timber construction. The 
other small buildings in the section, including a garage, are of brick and concrete panel construction 
(AL&A 19949). 

Since the completion of the site audit in 1999 these buildings have been used for commercial 
storage and manufacture (Section 2.2.2). All X‐series buildings were demolished in the second part 
of 2014. 

3.3.2 W‐Series Buildings 

At the completion the site audit in 1999 a number of buildings located in the south eastern portion 
of the current development site remained. Currently referred to as the W‐Series buildings.  

They were used as a test antenna range for a few years after the site audit statements were issued, 
and in more recent times for internal site management processes and maintenance which are 
discussed in Section 2.2.2. 

Currently all structures still remain onsite. 

 

                                                            
9 ADI St Marys Facility Conservation Analysis, Allom Lovell & Associates Pty Ltd, June 1994 (AL&A 1994). 
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3.3.3 Stockpiles 

Stockpile 30 

This stockpile is located in the north east of the development site (Figure 5) and is reported to 
comprise approximately 74,780 m3 of biosolids originating from the St Marys Sewage Treatment 
Plant (STP) in the 1980s. A letter from the NSW EPA (ADI 199610 and EPA 199611, discussed below) 
indicates the material within the stockpile can be investigated as if it were contaminated soil.  

Site 24F reported in ADI (1996c12) was a treated sewage sludge settling area. In the mid‐1980s the St 
Marys Sewage Treatment Plant received approval from the St Marys Munitions Filling Factory to 
pump treated sludge from its plant onto ADI land. In the initial investigation Site 24F was identified 
as a disused sewage effluent dumping area boarded by 0.5‐1 m high earth mounds. The estimated 
area was 5 hectares with five distinct ponds separated by 0.5 m high earthen mounds. 

ADI (1996c) reported 148 samples were collected to characterise and delineate the dried sludge. 
Samples were analysed for a range of heavy metals, pH, OCPs, PCBs, TKN, NH4, NO3, NO2, total P and 
PAH. Impacts above the then site criteria were reported for Cr, Cu, Zn, OCPs, PCBs and PAHs.  

Areas of OCP, PCB and PAH impacts reported in the sludge materials were excavated and disposed 
to landfill with validation samples collected from these excavations ADI (1996c) (Appendix E Table 
4).  

ADI (1996c) reported the dried sludge material was excavated and stockpiled within the St Marys 
Property the total volume was estimated at 75 000 m3. Historical analytical results for the sludge 
moved are provided in Appendix E Table 2.  

Compared to current site criteria (NEPM 2013) the data provided for the biosolids stockpile 
(Appendix E Table 2) in general meets todays residential human health investigation levels. There 
were several exceedances for total PAHs above the BaP TEQ (3 mg/kg). Analytical results could not 
be located and reviewed to calculate the BaP TEQ, therefore PAHs and BaP remain a contaminant of 
concern for the biosolids. 

The biosolids have been in the stockpile since the mid‐late 1990s (>15 years) which would suggest 
the survival of any bacteria, viruses or helminth ova is unlikely.  

While EPA (200013) requests analysis of these parameters for biosolids of unknown processes the 
following is known about Stockpile 30: 

 The biosolids originated from the St Marys STP and were reported to have been left to dry in 
0.5 m thick beds on the former St Marys ADI Property (ADI 1996). Exposure of biosolids to 
sunlight (ultra‐violet light) and dewatering is reported to reduce bacterica, viruses and 
pathogen survival time significantly (Epstein 200314). ADI (1996c) reported only one sample 
with a detection of Faecal Coliforms and E.Coli at 4 MPN per gram. 

 Bacteria and viruses are unlikely to survive any greater than 100 days and Helminth Ova 
have at worst been shown to survive up to 7 years in soil but in general they can only survive 
up to 2 years (SAFIR 200915). 

                                                            
10 Sewage Sludge on ADI Property, ADI Limited, April 1996 (ADI 1996) 
11 Re: Sludge Stored in Southern Sector, EPA, May 1996 (EPA 1996) 
12 Volume 1 Validation report for the Southern Sector East of the ADI St Marys Property, ADI limited, July 1996 (ADI 1996c). 
13 Environmental Guidelines Use and Disposal of Biosolids Products, NSW EPA, 1997 Reprinted 2000 (EPA 2000). 
14 Land Application of Sewage Sludge and Biosolids, Eliot Epstein, CRC Press LLC, 2003 (Eptein 2003). 
https://books.google.com.au/books?id=JKia8ntQ8zoC&pg=PA137&dq=Helminth+Ova+survival+sunlight&hl=en&sa=X&ei=S
_K‐VO6xNIHemAXs44GwDw&ved=0CCIQ6AEwAQ#v=onepage&q=Helminth%20Ova%20survival%20sunlight&f=false 
accessed 21 January 2015 
15 Survival and transport of helminth eggs and faecal coliforms in soil and agricultural produce, June 2009, 
http://www.safir4eu.org/Lib/SAFIR/Deliverable/D5_4.pdf accessed 21 January 2015 (SAFIR 2009). 
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Consequently, based on the above information, it is considered analysis of the biosolids for bacteria, 
viruses and helminth ova is no longer required. As they are all likely to be inactive and therefore 
non‐infective.  

Stockpile 31, 32 and 37 

These stockpiles are located in the north of the development site (Figure 5) and are reported to 
comprise soil and asphalt and are approximately, 45,060 m3, 8750 m3 and 174,170m3, respectively. 
Materials are reported to have originated from demolition activities in the 1990s. 

Stockpile 32 was sampled in accordance with the Protection of the Environment Operations (Waste) 
Regulation 2005‐ General Exemption Under Part 6, Clause 51 and 51A, "The recovered aggregate 
exemption 2010", and was classified as recovered aggregate suitable for reuse as fill under roadways 
(Geotech 201316). 

Stockpile 33, 34, 35 and 50 

These stockpiles are located in the north of the development site (Figure 5) and are reported to 
comprise concrete and are approximately, 1000 m3, 136,760 m3, 1800 m3 and unknown, 
respectively. Materials are reported to have originated from demolition activities in the 1990s. 

Stockpile 36 

This stockpile is located in the north of the development site (Figure 5) and is reported to comprise 
brick and is approximately, 19,310 m3. Materials are reported to have originated from demolition 
activities in the 1990s. 

3.4 Integrity Assessment 

The information obtained from the historical sources reviewed has been found to be in general 
agreement.  

                                                            
16 Jordan Springs Development Project, Central Precinct, Jordan Springs, Assessment of Asphaltic Concrete Stockpile for 
Potential Re‐Use, Maryland Development Company Pty Ltd, Geotech Testing Pty Ltd, June 2013 (Geotech 2013). 
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 Previous Investigations 

The following environmental report has been prepared for the site however was not available for 
review: 

 Validation Report for the Southern Sector West of the ADI St Marys Property, Report No. 
498810, ADI Limited 1996. 

A number of Site Audit Statements and additional environmental advice were available for review 
and have been summarised below. 

4.1 Validation Report for North Western Sector (ADI 1995) 

ADI (1995) reported the North Western Sector of the ADI St Marys Facility was investigated, 
remediated and validated over the period of September 1990 to August 1995. The procedures used 
in the assessment and remediation of this land were those contained in the recommended approach 
in the Australian and New Zealand Guidelines for the Assessment and Management of Contaminated 
Sites, ANZECC and NH&MRC, January 1992. 

Within the 191 ha Sector ordnance and ammunition filling, testing and related procedures were 
intermittently conducted between 1942 and 1991 at identified sites. A detailed historical survey was 
conducted which identified raw materials, products, manufacturing locations, site usage, waste 
disposal and factory procedures which may have impacted on certain areas within the Sector (ADI 
1995). 

ADI (1995) reported to assess, remediate and validate the North Western Sector, Safe Environmental 
Acceptance Criteria were drawn from accredited sources and subsequently approved by the EPA 
NSW as the criteria governing the assessment and validation for the North Western Sector. 

Additionally ADI (1995) reported a total of 671 soil samples, collected within the Sector boundaries 
from Sites 5, 6, 7 and 8, form the validation data. These samples were analysed for the full range of 
chemicals, and include the results of systematic grid sampling and judgemental sampling arising 
from specific areas which were considered to be potentially contaminated. Any identified 
contamination was duly remediated or removed and disposed of off‐site. To confirm the complete 
removal of contamination, validation sampling was performed, the results of which, combined with 
background grid sampling, provided statistical probabilities. Results show that statistical analysis of 
the validation data met the statistical criteria and the probability of other random samples 
exceeding criteria is low. 

Furthermore, ADI (1995) reported the entire North Western Sector was also subjected to intensive 
sub surface investigation technologies to locate metallic buried waste or debris. The application of 
advanced sub surface investigation technologies was based on the historical information available to 
ADI. The metallic items detected, including ordnance related, were duly removed and safely and 
responsibly disposed. The sub surface investigations also contribute to the overall validation results. 

Additionally, ADI (1995) reported there was no contamination in the underlying groundwater 
system. 

Resulting from the extensive, thorough and systematic assessment, remediation and validation 
undertaken, ADI was confident the validation results will allow future development within the North 
Western Sector which is not hindered by any past onsite, or adjacent production activities. 

Additionally information is provided in Section 3.1.1. 

4.2 Sewage Sludge on ADI Property (ADI 1996) 

A letter was prepared by Mr David Aynsley in April 1996 detailing the proposed use of a sludge 
stockpile to the EPA. The sludge stockpile was located in the southern sector of the ADI property and 



 

©JBS&G 433352/57348 – Rev 4    26 

it was proposed to use the material as compost in accordance with the Guidelines for the use and 
Disposal of Biosolids Products EPA NSW Oct 1995.   

4.3 Re: Sludge Stored in Southern Sector (EPA 1996) 

Helen Davies of the EPA replied to the above mentioned letter in May 1996. The letter detailed that 
the EPA agreed with the ADI proposal to move the above mentioned material from the present 
location with the following comments: 

 The material is not regarded as bio‐solids but should instead be treated as soil which is 
possibly contaminated; 

 The area under the current stockpile in the southern sector east should be validated 
following removal of the soil; 

 A sampling programme should be developed for the material before the material is re‐used 
for any beneficial use; and 

 The EPA should be notified in writing of your revised proposal. 

4.4 Historical Report ADI St Marys Property (ADI 1996a) 

This report was compiled by ADI to document the general history of each of the sites the 
remediation and investigation works were to target during the late 1990s. The sites relevant to the 
current development site have been discussed in Section 3. 

4.5 Validation Report for the Central Sector West of the ADI St Marys Property (ADI 1996b) 

 ADI (1996b) reported the Central Sector West of the ADI St Marys Property has been investigated, 
remediated and validated over the period of September 1990 to October 1996. The procedures used 
in the assessment and remediation of this land were those recommended in the Australian and New 
Zealand Guidelines for the Assessment and Management of Contaminated Sites, ANZECC and 
NH&MRC, January 1992. 

ADI (1996b) reported activities conducted within the 102.1 ha Central Sector West included tipping 
of non‐explosive waste and burning of explosive related materials. Boil out of ammunition, 
ammunition testing and related procedures were also conducted intermittently. These activities 
were conducted between 1957 and 1996. Portions of the Sector were also used for farming 
activities. A detailed historical survey was conducted which identified materials, site usage, waste 
disposal and factory procedures which may have impacted on certain areas within the Sector. 

ADI (1996b) reported to assess, remediate and validate the Central Sector West, Safe Environmental 
Acceptance Criteria were drawn from accredited sources and approved by the Environment 
Protection Authority of NSW (EPA NSW) as the criteria governing the assessment and validation for 
the Central Sector West. 

Additionally, ADI (1996b) reported a total of 525 soil samples, collected within the Sector 
boundaries, form the validation data. These samples were analysed for a range of chemicals, and 
include the results of systematic grid sampling and judgemental sampling arising from specific areas 
which were considered to be potentially contaminated. Any identified contamination was duly 
remediated or removed and disposed of off‐site. 

ADI (1996b) reported to confirm the complete removal of contamination, validation sampling was 
performed. The results of this validation sampling, combined with background grid sampling, were 
evaluated statistically. Results show that the mean and 95% upper confidence limit of the data were 
found to be comfortably within the Safe Environmental Acceptance Criteria. Additionally there is a 
low probability that other random samples will exceed the Safe Environmental Acceptance Criteria. 

Furthermore, (ADI 1996b) reported the entire Central Sector West was also subjected to intensive 
sub surface investigation technologies to locate metallic buried waste or other debris. The 
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application of advanced sub surface investigation technologies was based on the historical 
information available to ADI. The metallic items detected, including ordnance related materials, 
were duly removed and safely and responsibly disposed. The sub surface investigations also 
contribute to the overall validation of the Sector. 

ADI (1996b) reported no analyte was found in the groundwater at concentrations outside the Safe 
Environmental Acceptance Criteria with the exception of a very low sporadic concentration of RDX at 
one well located within Site 23. However, this was expected to decrease naturally with time due to 
dispersion, adsorption and degradation, and fall within the Safe Environmental Acceptance Criteria. 
Additionally there was no migration of contaminants outside the Sector through the groundwater. 

Surface water investigations in South Creek and Ropes Creek identified elevated concentrations of 
zinc, nitrate and phosphate. These were attributed to discharge from the St Marys Sewage 
Treatment Plant, and not onsite activities. The impacts which were outside the Safe Environmental 
Acceptance Criteria for surface water were due to nutrients, bacteria and temperature caused by 
sources outside the St Marys Property (ADI 1996b). 

Resulting from the extensive, thorough and systematic assessment, remediation and validation 
undertaken, ADI was confident the validation results will allow future development within the 
Central Sector West which is not hindered by any past on‐site, or adjacent production or associated 
activities. 

Additional information is provided in Section 3.1.2. 

4.6 Site Audit Report – Stage 2 Decontamination Audit Report for ADI Site, St Marys, 
CHK001/01 (Kidd 1999a17) 

A Site Audit Statement (SAS) was completed in 1999 by Christopher Kidd of HLA‐Envirosciences of 
the ADI St. Marys Property – Excluding Eastern Sector, QEL, Site 6 and Site 23, buildings and 
Concrete Stockpile. As part of the Site Audit Statement the following reports were reviewed: 

 Historical Reports – St Marys Property, ADI Limited, 1996; 

 Validation Report for the western Sector, ADI St Marys Facility, ADI Limited November 1994; 

 Validation Report for the North Western Sector of the ADI St Marys Facility, Report No. 
498800, ADI Limited 1995; 

 Validation Report for the Southern Sector West of the ADI St Marys Property, Report No. 
498810, ADI Limited 1996; 

 Validation Report for the Southern Sector East of the ADI St Marys Property, Report No. 
498810, ADI Limited 1996; 

 Validation Report for the Northern Sector West of the ADI St Marys Property, Report No. 
498820, ADI Limited 1996; 

 Validation Report for the Central Sector East of the ADI St Marys Property, Report No. 
498840, ADI Limited 1997; 

 Validation Report for the Central Sector West of the ADI St Marys Property, Report No. 
498840, ADI Limited 1996; 

 Validation Report for the North Eastern Sector of the ADI St Marys Property, Report No. 
498850, ADI Limited 1996; and 

                                                            
17 Site Audit Statement, ADI St. Marys Property – Excluding Eastern Sector, QEL, Site 6 and Site 23, buildings and Concrete 
Stockpile, Christopher H Kidd, HLA‐Envirosciences Pty Ltd, 1999 (Kidd 1999a) 
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 QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI Limited. 
1999. 

On review of the above mentioned reports, the auditor concluded the site was suitable for 
residential, including substantial vegetable gardens and poultry subject to the following conditions: 

 Excludes Eastern Sector, QEL, Site 6 and Site 23 which are covered by separate site audit 
statements, namely CHK001/2, CHK001/4 and CHK001/5. 

 Excludes areas not yet investigated including the footprint of original buildings, car parks and 
roads, mainly around former Administration Centre Buildings (CHK001/6) and the concrete 
stockpile in the Central Sector West. (Stockpile CHK001/7). 

 An appropriate management plan, including procedures for the safe handling and disposal of 
any items of ordinance that may be found during earthworks, should be lodged prior to the 
commencement of development earthworks. This plan should be similar to the “Remnant 
Contamination Management Plan” submitted by ADI. 

 It is noted that a CMP (URS 200818) was consequently prepared for the site in 2008. This 
report is now in the process of being updated by JBS&G. 

4.7 Site Audit Report – Stage 2 Decontamination Audit Report for ADI Site, St Marys, 
CHK001/06 (Kidd 1999b19) 

A Site Audit Statement (SAS) was completed in 1999 by Christopher Kidd of HLA‐Envirosciences of 
existing buildings and paved areas scattered about the site. As part of the Site Audit Statement the 
following reports were reviewed: 

 Historical Reports – St Marys Property, ADI Limited, 1996; 

 Validation Report for the Western Sector, ADI St Marys Facility, ADI Limited November 1994; 

 Validation Report for the North Western Sector of the ADI St Marys Facility, Report No. 
498800, ADI Limited 1995; 

 Validation Report for the Southern Sector West of the ADI St Marys Property, Report No. 
498810, ADI Limited 1996; 

 Validation Report for the Southern Sector East of the ADI St Marys Property, Report No. 
498810, ADI Limited 1996; 

 Validation Report for the Northern Sector West of the ADI St Marys Property, Report No. 
498820, ADI Limited 1996; 

 Validation Report for the Central Sector East of the ADI St Marys Property, Report No. 
498840, ADI Limited 1997; 

 Validation Report for the Central Sector West of the ADI St Marys Property, Report No. 
498840, ADI Limited 1996; 

 Validation Report for the North Eastern Sector of the ADI St Marys Property, Report No. 
498850, ADI Limited 1996; and 

 QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI Limited. 
1999. 

                                                            
18 Contaminant Management Plan, Central Precinct, Development Phase, Maryland Development Company, URS Australia 
Pty Ltd, July 2008 (URS 2008). 
19 Site Audit Statement, ADI St. Marys Property – Existing buildings and paved areas scattered about the site, Christopher H 
Kidd, HLA‐Envirosciences Pty Ltd, 1999 (Kidd 1999b) 
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The Site Audit concluded the site was suitable for commercial/industrial use and may continue to be 
used for existing commercial use and carparks, but underlying soils need to be tested for chemical 
and ordnance contamination after demolition. The following conditions were also listed: 

 Soils under existing buildings, car parks, roads and the concrete stockpile shall be tested for 
ordnance and/or chemical contamination when these facilities are removed, site audit 
statements for these areas will be required. 

 An appropriate management plan, including procedures for the safe handling and disposal of 
any items of ordinance that may be found during earthworks, should be lodged prior to the 
commencement of development earthworks. This plan should be similar to the “Remnant 
Contamination Management Plan” submitted by ADI. 

4.8 Site Audit Report – Stage 2 Decontamination Audit Report for ADI Site, St Marys, 
CHK001/07 (Kidd 1999c20) 

A Site Audit Statement (SAS) was completed in 1999 by Christopher Kidd of HLA‐Envirosciences of 
the Concrete Stockpile at the ADI St Marys Property. As part of the Site Audit Statement the 
following reports were reviewed: 

 Historical Reports – St Marys Property, ADI Limited, 1996; 

 Validation Report for the Central Sector East of the ADI St Marys Property, Report No. 
498840, ADI Limited 1997; and 

 QA/Verification Survey Results, ADI St Marys Property, Report No. PG980323da ADI Limited. 
1999. 

The Site Audit concluded the site was suitable for continued use as a stockpile for crushed concrete, 
but underlying soils need to be tested for chemical and ordnance contamination after stockpile 
removal. The following conditions were also listed: 

 On removal of all or part of the stockpile the underlying ground should be tested for both 
chemical and ordnance contamination. The testing should follow similar methods and levels 
of quality assurance as other parts of the ADI St. Marys site. Appropriate remediation and 
validation should be performed (if necessary) the work reviewed by a site auditor.  

 Appropriate management plan, including procedures for the safe handling and disposal of 
any items of explosive ordinance, shall be in place before development earthworks 
commences and shall remain in place to cover any excavation on the site during its ongoing 
use.  This plan should be similar to the “Remnant Contamination Management Plan” 
submitted by ADI. 

 The final surface of any earthworks in areas which are to be used for active recreational land 
uses, e.g. sports grounds, school grounds and picnic areas, or low density residential use, 
should, on completion of the earthworks, be surveyed with a metal detector by 
appropriately qualified and experienced personnel and the work reviewed by an 
independent site auditor. 

4.9 Contamination Management Plan (CMP) (URS 2008) 

This CMP was prepared to support the lodgement of the Central Precinct Plan and takes into account 
the then current site knowledge including EPA guidance relating to the reliance on specialist 
consultants for use in the development phase prior to sub‐division. 

                                                            
20 Site Audit Statement, Concrete Stockpile at the ADI St Marys Property, Christopher H Kidd, HLA‐Envirosciences Pty Ltd, 
1999 (Kidd 1999c). 
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Additionally, this CMP satisfies one of the SAS conditions (reiterated on all the SAS’s),  Appropriate 
management plan, including procedures for the safe handling and disposal of any items of explosive 
ordinance, shall be in place before development earthworks commences and shall remain in place to 
cover any excavation on the site during its ongoing use.  This plan should be similar to the “Remnant 
Contamination Management Plan” submitted by ADI. 

The objective of the CMP is to provide a framework for identifying and addressing any discovery of 
chemical contamination or potentially explosive ordnance to ensure a safe working environment for 
workers during development and to avoid unacceptable impact on the natural environment. 

The CMP provides a plan site workers can be inducted into and a flow chart illustrating lines of 
action and responsibility should any unexpected finds occur. 

The approaches in the CMP are intended for use only during the site preparation phase of 
development, during which structures may be demolished and disposed of, land levels may be 
altered and redundant infrastructure is removed and new infrastructure is installed. 

4.10 Barangaroo Prototype Site, Central Precinct, Ropes Crossing (P&RC 201321) 

A letter was prepared by Pickford and Rhyder Consulting in February 2013. The letter detailed a site 
visit to the Barangaroo prototype site at the Central Precinct, Ropes Crossing. Gary Rhyder was 
shown the locations where fibre cement fragments were found. The fragments were found on the 
western and eastern ends of the site. A sample of the material was taken from each location. No 
asbestos was found in the samples and the fragments of fibre cement did not contain asbestos and 
therefore did not pose a risk to health. 

4.11 Assessment of Asphaltic Concrete Stockpile for Potential Re‐Use (Geotech 2013) 

An assessment of Stockpile 32 was conducted by Geotech in June 2013. The stockpile was generated 
during striping of roads at the Jordan Springs residential subdivision and was proposed for possible 
re‐use. Stockpile 32 comprised mostly asphaltic concrete fragments and sandy gravel and was 
approximately 60 m by 30 m and 5 m in height. The volume of the stockpile was estimated to be 
approximately 9000 m3 and 18000 tonnes based on the assumption that the density of the material 
was approximately 2 tonnes / m3.  

It was concluded that the material contained within stockpile 32 complied with the recovered 
aggregate exemption and could therefore be applied to land for road building purposes subject to 
geotechnical requirements for re‐use. 

4.12 Contamination Management Plan (CMP) (JBS&G 2015b) 

This Contamination Management Plan (CMP) is a revision and update of previous CMP (URS 2008). 
This CMP now supersedes URS 2008. 

The CMP is a condition of all site audit statements (SASs_ requiring an appropriate management 
plan including procedures for the safe handling and disposal of any items of explosive ordnance, 
shall be in place before development earthworks commences and shall remain in place to cover any 
excavation on within Central Precinct during its ongoing use. 

The objectives of this CMP is to provide an Unexpected Finds Protocol (UFP) with an appropriate 
framework for identifying and addressing any discovery of chemical contamination, potentially 
explosive ordnance or any other form of hazard during development prior to subdivision so as to 
ensure a safe working environment for workers and to avoid unacceptable impact on the natural 
environment.  

                                                            
21 Barangaroo Prototype Site, Central Precinct, Ropes Crossing, Lend Lease, Pickford & Rhyder Consulting Pty Ltd, February 
2013 (P&RC 2013). 
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Unexpected finds may occur in areas which, although searched extensively, contain remnant 
materials which were obscured by the local topography, the type of surface cover (e.g. building) or 
at a depth preventing detection.  The Site Auditor22 considered that, while explosive ordnance may 
be uncovered during earthworks, it is unlikely that these will present an unacceptable risk provided 
appropriate procedures for the safe handling and disposal of such material are adopted. 

Furthermore the CMP provides an appropriate framework for an Asbestos Management Plan (AMP) 
including procedures required for handling and disposing of any identified asbestos containing 
materials and asbestos impacted soils during the development of the Central Precinct.  

The successful implementation of the CMP requires the appropriate briefing and Specific OHS 
Induction of site workers who may uncover potential chemical contamination (including potential 
asbestos containing materials) and/or explosive ordnance.  It is proposed this briefing will include 
the review of the CMP and the associated flow chart.   

This CMP describes reporting procedures and lines of responsibility, including the contact numbers 
for relevant experts at the commencement of the development works.   

The Property has been remediated, audited and declared suitable for its intended land uses, and 
remnant contamination, if present, is most likely to be discovered during the development 
earthworks which occur prior to subdivision. The approaches included in the CMP are intended for 
use only during the Central Precinct preparation phase of development, during which structures are 
demolished and disposed of, land levels are altered and redundant infrastructure is removed and 
new infrastructure is installed. Post‐subdivision management plans, if required, would be 
administered through the relevant local government authority. 

4.13 Preliminary Material Classification of Stockpile 30  (JBS&G 2015c) 

A Preliminary Material Classification of Stockpile 30 has been undertaken and is provided in 
Appendix F (JBS&G 201523). The objective of the investigation was to provide a preliminary 
assessment of the potential ‘end use’ of the stockpile. 

It was found, based on the preliminary data, that a number of carcinogenic B(a)P TPE concentrations 
were 250% greater than the residential HILs (defined as a hotspot). These hotspots would need to be 
further delineated and removed from the stockpile prior to onsite reuse of the bulk of SP30. These 
hotspots concentrations were below the commercial/industrial HILs and could be placed underneath 
a permanently sealed surface (e.g. roadway).  

Overall, based on the number of exceedances of the ESL for BaP it was concluded the majority of the 
materials in SP30 would be unsuitable to remain at the surface of a residential or open 
space/recreational property pending additional assessment. However, the material would be 
suitable to be placed at 2 m below the final development ground surface of a residential or open 
space/recreational property. Additionally, if geotechically required, this material may be able to be 
mixed with another suitable material and then placed at 2 m below the final development ground 
surface. 

4.14 Reliability of Previous Data 

The data provided in the previous reports has been reported as reliable by the previous consultants 
and was reviewed as being of an acceptable quality in the issue of previous site audit advices and 
statements.   

 

                                                            
22 Stage 2 Decontamination Audit of ADI St Marys Munitions Factory (HLA, 1999) 
23 Preliminary Material Classification – Stockpile 30 located within Central Precinct, Llandilo, NSW, 26, JBS&G, 
August 2015 (JBS&G 2015c). 
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 Conceptual Site Model 

5.1 Potential Areas and Substances of Environmental Concern 

Based on the history review, previous investigations and field observations from the site, general 
areas of environmental concern have been categorised and are presented in (Table 5.1). 

Table 5.1 Areas of Environmental Concern and Associated Contaminants of Potential Concern 
Area of Environmental Concern (AEC)  Contaminants of Potential Concern (COPC) 

Stockpiled Material (Stockpiles 30, 31 and 37)  Heavy metals*, Ba, PAHs, TPH, OCPs, PCBs, asbestos and 
explosives**. Additionally, Selenium and Phenols for 
Stockpile 30. 
Metallic Debris – may contain explosive ordnance waste 

Stockpile Footprints (all stockpiles)  Heavy metals*, Ba, PAHs, TPH/BTEX, OCPs, OPPs, PCBs, 
asbestos and explosives** 
Metallic Debris – may contain explosive ordnance waste 

Building/Warehouse Footprints and Associated 
Hardstand 

Heavy metals*, Ba, PAHs, TPH/BTEX, OCPs, OPPs, PCBs, 
asbestos and explosives** 
Metallic Debris – may contain explosive ordnance waste 

Paved Roads  Heavy metals*, Ba, PAHs, TPH/BTEX, OCPs, OPPs, PCBs, 
asbestos and explosives** 
Metallic Debris – may contain explosive ordnance waste 

* Heavy metals include As (Asenic), Cu (Copper), Cr (Chromium), Cd (Cadmimum), Ni (Nickel), Pb (Lead), Zn (Zinc) and Hg 

(Mercury). 
** Explosives will include, but not limited to, RDX (research department explosive), TNT (trinitrotoluene), 2,4‐DNT 
(2,4‐Dinitrotoluene) and 2,6‐DNT (2,6‐dinitrotoluene). 

Stockpile 32 has been previously investigated and is considered suitable to use underneath 
roadways (Geotech 2013). 

Concrete stockpiles 33, 34, 35 and 50 and brick stockpile 36 cannot be sampled due the volume of 
the stockpiles and the size of the materials. Instead they will be managed under the remedial 
strategy for the development site. Processing will incorporate a checking step prior to placement to 
ensure the materials do not contain asbestos or any other potentially hazardous material. 

5.1.1 Potentially Contaminated Media 

Potentially contaminated media present at the site include:  

 Fill material (including stockpiles); and 

 Natural soils underlying impacted fill materials; and 

 Groundwater. 

The source of the fill material across building and road footprints is unknown. Fill material across the 
site must therefore be considered a potentially contaminated medium. 

Based on the known former site use for munitions testing and the unknown source of fill materials, 
vertical migration of contamination from the fill and surface soils into the underlying natural soils 
may have occurred. Consequently, natural soils underlying impacted fill materials have a moderate 
potential to be a contaminated media. 

Groundwater has been previously investigated and signed off as part of the historical remediation 
and validation works conducted across the former ADI St Marys Property therefore significant 
groundwater impacts are not anticipated. Based on the depth to groundwater (1.5 to 7 m bgs) it is 
considered possible that groundwater is a contaminated media. Therefore, additional groundwater 
investigations are to be conducted within the auditable areas of the development site.  

Given the site areas which remain to be audited have not historically been located in munitions 
manufacturing or filling areas and the historical validation data for the development site surrounding 
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the auditable areas does not indicate exceedances of volatile components it is considered unlikely 
that soil vapour is a contaminated media. However should any volatile contaminants be detected in 
soil or groundwater this will be reassessed. 

5.1.2 Potential Exposure Pathways 

Contaminants generally migrate from site via a combination of windblown dusts, rainwater 
infiltration, groundwater migration and surface water runoff. The potential for contaminants to 
migrate is a combination of: 

 The nature of the contaminants (solid/liquid and mobility characteristics); 

 The extent of the contaminants (isolated or widespread); 

 The location of the contaminants (surface soils or at depth); and 

 The site topography, geology, hydrology and hydrogeology. 

The potential contaminants identified as part of the site history review and review of previous 
investigations are generally in a solid form (e.g. heavy metals, asbestos, explosives, ordnance etc).  
As the site is currently paved or vegetated, there is a low potential for contaminates to have 
migrated via either windblown dust or surface water.  

The potential for contaminants to migrate via groundwater is moderate to low, given the absence of 
any significant sources of contamination at the site. However, given the previous historical uses and 
the time lapsed since the previous groundwater monitoring events, groundwater will be assessed 
around each of the auditable areas (X series, W series and Stockpiles), excluding the paved 
roadways. 

Based on the contaminants of concern identified in various media as discussed above and proposed 
site development activities, the exposure pathways considered to be potentially complete for the 
site during and following development works include: 

 Potential dermal and oral contact to impacted soils as present at shallow depths and/or 
accessible by earthworks contractors and future residential site occupiers across the extent 
of the site; and/or 

 Potential oral and dermal contact to shallow groundwater as accessible by earthworks 
contractors and future residential site occupiers across the extent of the site. 

At this stage, it is not anticipated that any groundwater extraction will occur over the area of the site 
in the future as prior to housing construction the Central Precinct will be predominately filled to 
raise the ground levels (i.e. no large excavations are anticipated). 

5.1.3 Receptors 

Potential receptors of environmental impact present within the site which will require to be 
addressed with the site remediation / management include: 

 Future residential / recreational users of the open space areas of the site restricted to non‐
paved areas who may potentially be exposed to COPCs through direct contact with impacted 
soils and/or ingestion and/or inhalation of dusts / fibres associated with impacted soils; 
and/or 

 Excavation / construction / maintenance workers conducting activities at or in the vicinity of 
the site, who may potentially be exposed to COPCs through direct contact with impacted 
soils present within excavations and/or inhalation of dusts / fibres associated with impacted 
soils. 
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5.1.4 Preferential Pathways 

For the purpose of this assessment, preferential pathways have been identified as natural and/or 
man‐made pathways that result in the preferential migration of COPCs as either liquids or gasses. 

Man‐made preferential pathways may be present at the site, generally associated with fill materials 
at near surface depths.  Fill materials are anticipated to have a higher permeability than the 
underlying natural soil and/or bedrock. 
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 Metallic Debris – Investigation and Management 

6.1 State the Problem 

Fill materials across the site is believed to potentially contain metallic debris and / or explosive 
ordnance waste (EOW). The metallic debris needs to be investigated and, if present, removed for the 
area to be considered suitable for a low‐density residential land use. 

6.2 Objectives (Decision) 

The principal objectives based on the issues and uncertainties stated in Section 6.1 are: 

 Locate, remove and validate the metallic debris potentially present within fill materials at 
the site. 

 Confirm/validate the removal of the metallic debris via review and reporting of clearance 
documentation. 

 Confirm there are no items the size of a complete 20 mm projectile within 150 mm of the 
finished surface within the site. 

6.3 Identify Inputs to the Decision 

Inputs identified to determine the location of metallic debris within the site include progress records 
including dig sheets, images, shallow search logs and clearance certificates covering the site 
including former building footprints, stockpile footprints and previously paved roads. 

6.4 Define the Study Boundaries 

The study boundaries are limited to paved roadways, former building footprints and associated 
hardstands, some stockpiled materials and stockpile footprints as shown on Figure 3b 

6.5 Methodology  

Prior to any soil sampling activities being undertaken within paved roadways, stockpile footprints or 
building and associated hardstand footprints, the following munitions clearance and remediation 
works must be undertaken. 

6.5.1 Shallow Search 

The search area will be marked out with rope into two one metre lanes between 20 – 40 m in length. 

The area will then be searched with a MineLab F3 UXO Metal Detector with a black cap to locate all 
metallic objects in the top 150 mm of the ground surface. A GPS will be attached to the operator to 
track the walked lanes. 

All metallic items of the size of a 20 mm projectile or greater will be identified, recorded and 
removed from the site. 

6.5.2 Deep Search and Imaging 

An imaging survey (deep search) utilising an EM61 Deep Metal Detector (MK1 unit) on a 0.75 to 1.0 
m line spacing and a Differential Global Positioning System (DGPS) for the positioning of the digital 
data will be undertaken. 

Data will be processed and imaged using suitable UXO data processing package. 

The criteria for target investigation will be based on a clearance to a depth of one (1) metre for 
ordnance items such as 20 pound (lb.) projectile and greater. 

The threshold for interpretation is set at 3.5 mV with lower amplitude anomalies picked at the 
discretion of the Processing Geophysicist. 
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Location Pegging 

Anomalies will be pegged and investigated using an EM61 Deep Digital Metal Detector in relocation 
mode. 

Item Removal 

On removal of a metallic item from a search area, the location will be searched again to ensure a 
deeper item is not being masked by the original find. This process will be repeated until the location 
gives no more responses. 

The initial search is a 0.5 m radius around the peg. If nothing is found the search will be extended to 
1.5 m radius around each peg. If after the extended search nothing is found the site supervisor (or 
senior operator if site supervisor is original searcher) will search the peg to 1.5 m radius. If nothing is 
found the find will be recorded as an unable to locate (UTL). 

6.6 Quality Control 

The site will be divided into 1 ha blocks for all quality control measures. 

6.6.1 Daily calibration  

F3 Minelab (Shallow Search) 

The F3 MineLab is calibrated firstly by using the set procedures in the F3 Manual using the ‘Test 
Piece’ supplied by the manufacturer with the detector.  This confirms that the detector is working to 
correct specifications to confirm the sensitivity of the unit.   

Before proceeding into the field the unit is also operated over the field test site where a 20mm 
projectile is buried at 150 mm depth.  Provided a signal is obtained over this target the unit is ready 
for field operations.  

This information will be noted on the Daily Diary. 

EM61 (Deep Search) 

Prior to Geophysical data collection each day, the EM61 will be run over a test pit to confirm the 
successful operation of the unit as detailed below:  

 A backfilled test pit will be set‐up on site containing various items (equal or greater than a 20 
lb) anticipated to be buried on the site. 

 The items will be buried, horizontally, at varying depths of up to 1 m (from top of target) to 
confirm the correct operation of the EM61 Deep Metal detector and its ability to meet the 
specifications for the deep search. 

 The EM61 will be allowed to warm up until the readings stabilises (usually 10‐15 minutes).  

 The EM61 will then be moved to an area determined as a ‘clean’ area and the instrument 
will be nulled.   

 Once this has been completed data will be collected over the backfilled test pit.  

 The ability of the equipment to detect the seeded target will be assessed by the Geophysicist 
in the field.  

 The test data will also be stored with all other data to show evidence of the systems 
functionality.  

This calibration method will be used to establish a cut‐off for detection of the EM61 Deep Search 
detector.  
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6.6.2 Limit of Reporting 

A trial of the response of the EM61 must give a 3.5 mV response over a 20 lb projectile, buried at a 
depth of 1 m prior to use on site.  

All data anomalies are to be selected for investigation at a level of 3.5 mV and above. However, a 
small number of targets with slightly lower amplitude will also be picked at the discretion of the 
Processing Geophysicist.  

At the completion of anomaly investigation, a 10% of area shallow search will be carried out with an 
appropriate Electromagnetic Detector.  If during QC a metallic item is located of a size equivalent to 
or greater than a 20 mm projectile, the search grid will be subject to a 100% shallow search again 
followed by a QC search.  

The survey is carried out using Digital Global Positioning System (DGPS) for positioning then the 
operator is to ensure at the end of each line that positional accuracy is better than 0.3 m.  

At the end of the day, data will be downloaded to a processing computer and checked for 
inconsistencies. 

Checks include rejecting noisy lines.  Lines will be redone if problems are encountered. 

Data will be processed and interpreted by a Geophysicist.  At the completion of processing a Senior 
Processing Geophysicist will complete a QC review of each grid. 

To assure procedures are effective, at the completion of the clearance operation a 10% of area QC 
check will be performed. During any of the QC checks, location of a fail‐size item within the soil will 
trigger a 100% repeat search of that grid. 
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 Chemical ‐ Sampling and Analysis Plan 

7.1 Data Quality Objectives 

Data quality objectives (DQOs) are statements that define the confidence required in conclusions 
drawn for data produced for a project, and which must be set to realistically define and measure the 
quality of data needed. 

DQOs were developed for the investigations, as discussed in the following sections. 

Data quality objectives (DQOs) were developed for the investigation, as discussed in the following 
sections. 

7.1.1 State the Problem 

Due to access restrictions, areas of the development site (such as paved roads, building footprints 
and stockpile footprint) have previously not been investigated. Prior to development of the area, an 
Environmental Site Assessment and Site Audit Statement of these areas is required.  

7.1.2 Identify the Decision 

Based on the decision making process for assessing urban redevelopment sites detailed in DEC 
(2006), modified to meet the specific project objectives, the following decisions must be made: 

 Are there any unacceptable risks to likely future onsite receptors from impacted soils during 
development? 

 Are there any issues relating to local area background soil concentrations that exceed the 
appropriate soil criteria? 

 Are there any impacts of chemical mixtures? 

 Are there any aesthetic concerns in fill soils present at the site? 

 Is there any evidence of, or potential for, migration of contaminants off‐site? 

 Is a site specific risk assessment required? 

 Is a site management strategy required? 

7.1.3 Identify Inputs to the Decision 

Inputs to the decisions are: 

 Historical site aerials showing detail to any activities occurring on site;  

 Environmental data as collected by sampling and analysis and site observations made during 
this investigation; 

 Assessment criteria to be achieved on the site as based on the intended landuse and project 
objectives, as defined by assessment criteria nominated in Section 8;  

 Final site surface survey; and 

 Confirmation that data generated by sampling and analysis are of an acceptable quality to 
allow reliable comparison to assessment criteria as undertaken by assessment of quality 
assurance / quality control (QA/QC) as per the data quality indicators (DQIs) established in 
Section 7.1.6. 

7.1.4 Define the Study Boundaries 

The study boundaries are limited to paved roadways, former building footprints and associated 
hardstands, some stockpiled materials and stockpile footprints as shown on Figures 4A to 4E.  
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The vertical extent of the investigation will be 0.3 m into natural soils.  

A final site surface survey will be conducted upon completion of the assessment works. 

Due to the project objectives, seasonality will not be assessed as part of this investigation. Data will 
therefore be representative of the timing and duration of the current investigation.  

7.1.5 Develop a Decision Rule 

Laboratory analytical data will be assessed against EPA endorsed criteria as identified in Section 8. 

The decision rules adopted to answer the decisions identified in Section 7.1.2 are summarised in 
Table 7.1. 

Table 7.1 Summary of Decision Rules 
Decision Required to be made  Decision Rule 

1.  Are there any unacceptable 
risks to likely future onsite 
receptors from impacted soils 
during development? 

The nature and extent of soil impacts will be assessed, and soil analytical data will be 
compared against EPA endorsed criteria. 
Statistical analyses of the data in accordance with relevant guidance documents will 
be undertaken, if appropriate, to facilitate the decisions. The following statistical 
criteria will be adopted with respect to soils: 
Either: the reported concentrations are all below the site criteria; 
Or: the average site concentration for each analyte must be below the adopted site 
criterion; no single analyte concentration exceeds 250% of the adopted site criterion; 
and the standard deviation of the results must be less than 50% of the site criteria. 
And: the 95% upper confidence limit (UCL24)   of the average concentration for each 
analyte must be below the adopted site criterion. 
If the statistical criteria stated above are satisfied, and an assessment of risk indicates 
no unacceptable risks, the decision is No. 
Otherwise, the decision is Yes. 

2. Are there any issues relating 
to the local area background 
soil concentrations that exceed 
appropriate soil criteria? 

If the 95% UCL of surface soils exceeded published background concentrations (NEPC 
1999), the decision is Yes. 
Otherwise the decision is No. 

3. Are there any chemical 
mixtures 

Are there more than one group of contaminants present which increase the risk of 
harm? 
If there is, the decision is Yes. 
Otherwise, the decision is No. 

4. Are there any aesthetics 
issues in fill soils at the site? 

If there are any unacceptable odours, anthropogenic materials or staining the answer 
to the decision is Yes.  
Otherwise, the answer to the decision is No. 

5. Is there any evidence of, or 
potential for, migration of 
contaminants off‐site? 

Are contaminants present within natural soils at concentrations exceeding 
EPA endorsed criteria? If yes, the answer to the decision is Yes. 
Otherwise, the answer to the decision is No. 
And 
If groundwater analytical results exceed the NEPC 2013 criteria and the downgradient 
groundwater impacted, the decision is yes. 
Otherwise, the decision is No. 

6. Is a site specific Risk 
Assessment required? 

A Qualitative Risk Assessment has been undertaken for the development site 
however, if concentrations of TPH/BTEX, PAH, OCPs and explosives are detected 
above the LOR, a Quantitative Site Specific Risk Assessment will be required. 

7. Is a site management 
strategy required? 

Is the answer to any of the above decisions Yes? 
If yes, a site management strategy will be required to be developed. 
If no, a site management strategy is not required. 

Statistical analyses of the data will be undertaken, if required, in accordance with relevant guidance 
documents. The following statistical criteria shall be adopted: 

 The upper 95% confidence limit on the average concentration for each analyte (calculated 
for samples collected from consistent soil horizons, stratigraphy or material types) must be 
below the adopted criterion; 

                                                            
24 Sampling Design Guidelines (NSW EPA, 1995). 
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 No single analyte concentration shall exceed 250% of the adopted criterion; and 

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

7.1.6 Specify Limits of Decision Error 

This step is to establish the decision maker’s tolerable limits on decision errors, which are used to 
establish performance goals for limiting uncertainty in the data.  Data generated during this project 
must be appropriate to allow decisions to be made with confidence.  

Specific limits for this project have been adopted in accordance with the appropriate guidance from 
the NSW EPA, NEPC (2013), appropriate indicators of data quality (DQIs used to assess QA/QC) and 
standard JBS&G’s procedures for field sampling and handling. 

To assess the usability of the data prior to making decisions, the data will be assessed against pre‐
determined Data Quality Indicators (DQIs) for completeness, comparability, representativeness, 
precision and accuracy. The acceptable limit on decision error is 95% compliance with DQIs. 

The pre‐determined Data Quality Indicators (DQIs) established for the project are discussed below in 
relation to precision, accuracy, representativeness, comparability and completeness (PARCC 
parameters), and are shown in Table 7.2. 

 Precision ‐ measures the reproducibility of measurements under a given set of conditions. 
The precision of the laboratory data and sampling techniques is assessed by calculating the 
Relative Percent Difference (RPD) of duplicate samples.   

 Accuracy ‐ measures the bias in a measurement system.  The accuracy of the laboratory data 
that are generated during this study is a measure of the closeness of the analytical results 
obtained by a method to the ‘true’ value.  Accuracy is assessed by reference to the analytical 
results of laboratory control samples, laboratory spikes and analyses against reference 
standards.   

 Representativeness –expresses the degree which sample data accurately and precisely 
represent a characteristic of a population or an environmental condition.  
Representativeness is achieved by collecting samples on a representative basis across the 
site, and by using an adequate number of sample locations to characterise the site to the 
required accuracy.    

 Comparability ‐ expresses the confidence with which one data set can be compared with 
another.  This is achieved through maintaining a level of consistency in techniques used to 
collect samples; ensuring analysing laboratories use consistent analysis techniques and 
reporting methods. 

 Completeness – is defined as the percentage of measurements made which are judged to be 
valid measurements.  The completeness goal is set at there being sufficient valid data 
generated during the study. 

If any of the DQIs are not met, further assessment will be necessary to determine whether the non‐
conformance will significantly affect the usefulness of the data. Corrective actions may include 
requesting further information from samplers and/or analytical laboratories, downgrading of the 
quality of the data or alternatively, re‐collection of the data. 
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Table 7.2 Summary of Quality Assurance / Quality Control Program 
Data Quality Objective  Frequency    Data Quality Indicator 

Precision     
Blind duplicates (intra laboratory)  1 / 20 samples  <50% RPD1 
Blind duplicates (inter laboratory)  1 / 20 samples  <50% RPD1 
Accuracy     
Surrogate spikes  All organic samples  70‐130% 
Laboratory control samples  1 per lab batch  70‐130% 
Matrix spikes  1 per lab batch  70‐130%  
Representativeness     
Sampling appropriate for media and analytes    ‐ 
Samples extracted and analysed within holding times.  ‐  organics (14 days), 

inorganics (6 months) 
Trip spike (for volatiles)  1 per sampling 

event when 
sampling for volatile 
or semi‐volatile 
COPC 

70‐130% recovery 

Trip blank  1 per sampling 
event for ambient 
air sampling 

<LOR 

Rinsate  1 per sampling 
event where 
reusable sampling 
equipment used 

<LOR 

Comparability     

Standard operating procedures for sample collection & handling  All Samples  All samples 
Standard analytical methods used for all analyses  All Samples  All samples 
Consistent field conditions, sampling staff and laboratory analysis  All Samples  All samples 
Limits of reporting appropriate and consistent  All Samples  All samples 
Completeness     
Sample description and COCs completed and appropriate  All Samples  All samples 
Appropriate documentation  All Samples  All samples 
Satisfactory frequency and result for QC samples  All QA/QC samples  ‐ 
Data from critical samples is considered valid  ‐  Critical samples valid 

1. Relative per cent difference 

7.1.7 Optimise the Design for Obtaining Data 

Various strategies for developing a statistically based sampling plan are identified in EPA (199525), 
including judgemental, random, systematic and stratified sampling patterns. Random sampling is not 
appropriate based on the areas of environmental concern identified in previous investigation and 
the site inspection. Based on the history of the site a systematic sampling program is considered the 
most appropriate for the current investigation. Testpit locations will initially be placed systematically 
across the site, with the option for additional sampling locations to be placed in areas of observed 
contamination to better delineate any impacted areas. 

7.2 Soil Sampling Methodology 

7.2.1 Paved Roads 

Boreholes (150 mm diameter) will be undertaken by JBS&G, with the use of a drill rig, along the 
existing road alignment (as shown on Figures 4a to 4f) at 10 m intervals. Boreholes will be extended 
through the fill material to a maximum depth of 0.3 m into natural, whichever is the shallower.  

                                                            
25 Sampling Design Guidelines. NSW EPA. September 1995. (EPA 1995) 
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Soil samples will be collected at 0‐0.15 m, 0.3 m, 0.5 m and every 0.5 m interval to a maximum depth 
of 0.3 m into natural materials (or prior refusal). Should physical evidence of gross contamination be 
identified during the works, sampling locations may be extended to vertically delineate 
contamination. During the collection of soil samples, features such as seepage, discolouration, 
staining, odours and other indicators of contamination will be noted. All borehole locations will be 
recorded with a hand held trimble GPS.  

Collected samples will be immediately transferred to laboratory supplied sample jars. The sample 
jars will then be transferred to a chilled ice box for sample preservation prior to and during shipment 
to the testing laboratory. A chain‐of‐custody form will be completed and forwarded with the 
samples to the testing laboratory.  

Samples will be collected as discussed above however not all samples will be analysed. Samples will 
be analysed in accordance with Table 7.3 below, i.e. at a minimum sampling density of 1.25 samples 
per location. Where the upper sample/s are impacted (above the adopted site criteria) additional 
samples will be requested for analysis. 

In addition, a 10 L sample will be collected from each 1 m interval for asbestos quantification as 
detailed in Section 7.2.5 below. 

7.2.2 Former Building Footprints and Associated Hardstand 

X series, W series and Stage 3 building footprints and associated hardstand (as shown on Figure 4) 
will be sampled by JBS&G with the aid of an excavator or backhoe, on a 10 m grid or a minimum 2 
samples per building footprint if smaller than 100 m2.  

Soil samples will be collected at 0‐0.15 m, 0.3 m, 0.5 m and every 0.5 m interval to 0.3 m into natural 
materials (or prior refusal). Should physical evidence of gross contamination be identified during the 
works, sampling locations may be extended to vertically delineate contamination. During the 
collection of soil samples, features such as seepage, discolouration, staining, odours and other 
indicators of contamination will be noted. All testpit locations will be recorded with a hand held 
trimble GPS.  

Collected samples will be immediately transferred to laboratory supplied sample jars. The sample 
jars will then be transferred to a chilled ice box for sample preservation prior to and during shipment 
to the testing laboratory. A chain‐of‐custody form will be completed and forwarded with the 
samples to the testing laboratory.  

Samples will be collected as discussed above however not all samples will be analysed. Samples will 
be analysed in accordance with Table 7.3 below, i.e.at a minimum sampling density of 1.25 samples 
per location. Where the upper sample/s are impacted (above the adopted site criteria) additional 
samples will be requested for analysis. 

In addition, a 10 L sample will be collected from each 1 m interval for asbestos quantification as 
detailed in Section 7.2.5 below. 

7.2.3 Stockpiles 

Soil samples will be collected from stockpiles 30, 31, and 37 (as shown on Figure 4e) via test pits 
through the stockpile using either a backhoe or excavator to be located on top of the stockpile. 
Samples will be collected from a minimum of 400 mm below the surface of the stockpile. The test pit 
will then be extended into the stockpile until the extent of the underlying in‐situ fill with 
representative samples collected within each 1 m depth interval. 

As detailed in Section 4, a Preliminary Material Classification of Stockpile 30 has already been 
undertaken and is provided in Appendix F. To add to the Preliminary Material Characterisation of 
Stockpile 30, additional samples will be collected to achieve a sampling frequency of 1/400 m3 

overall. The remaining sampling requirements for Stockpile 30 are detailed in Table 7.3. 
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Stockpile 31 and 37 will be sampled at a frequency of 1/1000 m3 and analysed for Heavy Metals, 
TPH, PAHs, OCP/PCBs.  

Should physical evidence of gross contamination be identified during the works, additional samples 
may be collected to better characterise the stockpiled material. During the collection of soil samples, 
features such as seepage, discolouration, staining, odours and other indicators of contamination will 
be noted. All testpit locations will be recorded with a hand held trimble GPS.  

During a preliminary inspection of the material, ACM was observed at two locations. As such, based 
on WA DoH (2009)26 guidelines, asbestos quantification sampling for asbestos will be undertaken. 
Due to the volume of material (45,000 m3 and 175,000 m3) and the consistency of the material 
types, a reduced sampling density of 1/260 m3 is considered appropriate (i.e. 173 AQ and 673 AQ 
samples, respectively from each stockpile). Based on NEPC 2013 guidance however, which states a 
sampling frequency of approximately 1/70 m3, samples will initially be collected at this higher 
frequency and the data assessed to determine if the reduces frequency is appropriate. The data and 
any reduced sampling densities will be discussed with the site Auditor prior to implementation. A 10 
L sample will be collected from each 260 m3 interval for asbestos quantification as detailed in 
Section 7.2.5 below. 

Material from Stockpiles 31 and 37, are proposed to be reused across the development site in areas 
such as underneath roadways and/or at depth up to and greater than3 m below final ground 
surface.  Further, due to the presence of potential ACM within this material, the material will be 
tracked and a survey of its final placement location will be undertaken.  Additionally, concrete 
stockpiles 33, 34, 35, 50 and brick stockpile 36 is proposed to be processed onsite for reuse across 
the development site. A stockpile management procedure including appropriate processing methods 
and health and safety requirements relating to the processing of stockpiles will be developed.  

In addition, asbestos quantification will be undertaken during stockpile sampling (Stockpiles 31 and 
37) as follows: 

 Should any asbestos containing materials (ACM) be identified during stockpile sampling 
(Stockpiles 30, 31 and 37) the following asbestos quantification methodology will be applied: 

 Testpitting will be conducted by a field team comprising a backhoe (and operator) and a 
JBS&G scientist trained and experienced in the identification of ACM (asbestos containing 
material); 

 Testpitting in stockpiled material will  be conducted at 1/70 m3, with AQ samples (10 L) 
collected and raked through from each metre of material forming the height of the stockpile 
(as per guidance provided in NEPM 201327); 

 Testpitting locations will be flagged and noted on a field form/mud map; 

 ACM in stockpiled fill material will be quantified by the methods advised in NEPM 2013 and 
WA DoH 2009 (i.e. a 10 L bucket was filled with material at each 1 m interval and the 
material spread onto contrasting material and raked through); and 

 One 500 mL soil sample will collected from within the 10 L AQ sample and submitted for 
laboratory analysis to assess for the presence of free asbestos fibres and friable asbestos. 

                                                            
26 Guidelines for the Assessment , Remediation and Management of Asbestos‐Contaminated Sites in Western 
Australia, Western Australia (WA) Department of Health (DoH), May 2009. 
28 Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995 
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7.2.4 Stockpile Footprints 

The footprints of stockpiles 30, 31, 32, 33, 34, 35, 36, 37 and 50 (comprising of 8 ha) will be sampled 
by JBS&G with the aid of an excavator or backhoe, with 88 systematic testpits to be completed in 
accordance with EPA (1995)28.  

Subsequent to removal of stockpile material, a metallic debris clearance will be undertaken in the 
footprint extent as outlined in Section 6, following which a detailed site inspection will be conducted 
by JBS&G personnel giving consideration to concern regarding historical burial pits (metallic and/or 
ordnance waste) in the area. Testpit locations will either be moved or added to target any anomalies 
identified during the metallic debris clearance and site inspection.    

Soil samples will be collected at 0‐0.15 m, 0.3 m, 0.5 m and every 0.5 m interval to a maximum depth 
of 0.3 m into natural materials (or prior refusal). Should physical evidence of gross contamination be 
identified during the works, sampling locations may be extended to vertically delineate 
contamination. During the collection of soil samples, features such as seepage, discolouration, 
staining, odours and other indicators of contamination will be noted. All testpit locations will be 
recorded with a hand held trimble GPS.  

Collected samples will be immediately transferred to laboratory supplied sample jars. The sample 
jars will then be transferred to a chilled ice box for sample preservation prior to and during shipment 
to the testing laboratory. A chain‐of‐custody form will be completed and forwarded with the 
samples to the testing laboratory.  

In addition, a 10 L sample will be collected from each 1 m interval for asbestos quantification as 
detailed in Section 7.2.5 below. 

Samples will be collected as discussed above however not all samples will be analysed. Samples will 
be analysed in accordance with Table 7.3 below, i.e.at a minimum sampling density of 1.25 samples 
per location. Where the upper sample/s are impacted (above the adopted site criteria) additional 
samples will be requested for analysis. 

7.2.5 Asbestos Quantification  

Asbestos quantification of all fill material across roads and building footprints will be undertaken as 
detailed below: 

 Testpitting conducted by field teams comprising a backhoe (and operator), a JBS&G scientist 
trained and experienced in the identification of ACM; 

 If ACM is identified within stockpiled material, the AQ sample will be collected at a rate of 
1/70 m3 (as per guidance provided in NEPM 201329) or 1 /260 m3 within SP31 and SP37 if 
applicable as discussed in Section 7.2.3 above; 

 If ACM is identified within in‐situ fill material (e.g. roadways or building footprints), the AQ 
samples will be collected on a 10 m grid across the area; 

 Testpit locations will be flagged and surveyed by a Trimble GPS with an accuracy of sub‐1 m. 
GPS data will be used to plot the testpit locations on a site plan, as well as being presented 
in a tabular format to enable investigations locations to be located (if required) for 
subsequent remedial works; 

 ACM in stockpiled fill material will be quantified by the methods advised in NEPM 2013 and 
WA DoH 2009. At each sample location, recovered fill material (10 L) will be spread and 

                                                            
28 Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995 
29 National Environment Projection (Assessment of Site Contamination) Amendment Measure 2013 (No 1)  
(NEPM 2013) 
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raked. All ACM will be recovered and bagged. The volume of fill material within the testpit 
will be calculated and logged; 

 Soil samples will be collected in the proximity of selected ACM fragments and submitted for 
laboratory analysis (Table 7.3) to assess for the presence of free asbestos fibres/ friable 
asbestos; 

 ACM collected and bagged from each testpit will be weighed in‐house using an externally 
calibrated scale with an accuracy of 1 g; and 

 Should any fibrous or friable asbestos be observed during field works, these stockpiles will 
be noted for later excavation for off‐site disposal and validation. No allowance is made for 
management of such material during the assessment works. 

7.2.6 Photo Ionisation Detector 

All soil samples will be screened on site during works using a photo‐ionisation detector (PID) to 
assess the presence of volatile organic compounds (VOCs) including petroleum hydrocarbons. Based 
upon field observations and the PID screening results, samples will be analysed in accordance with 
the laboratory schedule as detailed in Table 7.3 below.  

7.2.7 Field Descriptions and Photographic Record 

During the collection of soil samples, features such as seepage, discolouration, staining, odours and 
other indications of contamination (e.g. ACM, staining, odours) will be noted. Photographs of site 
layout and features will be taken. 

7.2.8 Decontamination 

Prior to the commencement of sampling activities, any non‐disposable sampling equipment, 
including sampling trowel/knife will be cleaned with a water/detergent spray, rinsed with water and 
then air dried.  The equipment will then be inspected to ensure that no soil, oil, debris or other 
contaminants were apparent on the equipment prior to the commencement of works.  Sampling 
equipment will be subsequently decontaminated using the above process between each sampling 
location. 

7.2.9 Duplicate and Triplicate Sample Preparation 

Field soil duplicate and triplicate samples will be obtained during the field works. The collected 
samples will be divided laterally into three samples with minimal disturbance to reduce the potential 
for loss of volatiles and placed in three clean glass jars and sample bags as appropriate. Each sample 
will then labelled with a primary, duplicate or triplicate sample identification before being placed in 
the same chilled esky for laboratory transport. 

7.2.10 Groundwater Monitoring Well Installation 

Twelve Groundwater monitoring wells will be installed across the sites to a maximum depth of 12 
mbgs at locations shown on Figures 4A, 4E and 4F. Five monitoring wells will be installed within the 
X series footprint site, three monitoring wells will be installed within the W series footprint site and 
four monitoring wells will be installed within stockpiles footprint area. 

Wells will be installed by a drill rig using a solid flight augers and air hammer, if required. Soil 
samples during well installation will be conducted using push tubes (where appropriate). Boreholes 
will be advanced to 2 m below groundwater as encountered during drilling, to a maximum depth of 
12 m bgs, or prior drilling refusal whichever is shallower. In the case where groundwater is not 
encountered within 12 m or before refusal, the requirement for groundwater assessment will be 
revisited given the additional site specific geological and hydrogeological information available. 

Monitoring wells will be constructed out of Class 18 UPVC (50mm) screen and casing, with 
appropriate gravel packs, bentonite seals, well caps, stick ups and lockable galvanised monuments.  
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At a minimum, a 3 m screen will be installed from 1 m above the identified saturated material based 
on discussions of soil/groundwater details with the project manager and/or director.  

Wells will be developed after construction using a stainless steel bailer to remove turbidity created 
by the drilling and construction process. A minimum of 3 well volumes will be removed from the well 
during development. A decontaminated submersible pump will be available if additional volumes of 
water are required to be removed. The monitoring wells will be allowed to stabilise for a minimum 
of 5 days after development prior to sampling. 

If evidence of contamination is observed during drilling works (i.e. odours or staining) drilling will 
stop and a diamond core rig will be employed to complete the monitoring well. 

7.2.11 Groundwater Sampling 

After stabilisation, each new monitoring well will be gauged using an electric interface probe.  
Gauging shall include assessment for presence of light non aqueous phase liquids, as well as DNAPLs 
by extending to the depth of the sump.  Prior to sampling, the wells will be purged to remove 
standing water. Field parameters of pH, conductivity, redox and temperature will be taken and 
samples obtained once the parameters stabilise to within approximately 10%. Groundwater samples 
will be obtained through the use of a low flow peristaltic pump and flow cell. Groundwater samples 
will be transferred directly to laboratory supplied sample bottles. Sample bottles will be clearly 
marked with sample identification details, sealed and then transferred to a chilled esky with ice. 
Samples will be analysed in accordance with the analytical schedule (Table 7.3). 

7.2.12 Duplicate and Triplicate Sample Preparation 

Field soil duplicate and triplicate samples will be obtained using the above sampling methods. The 
collected samples will be placed into three sets of clean water bottles as appropriate. Each sample 
set will then be labelled with a primary, duplicate or triplicate sample identification before being 
placed in the same chilled esky for laboratory transport. 

7.2.13 Survey of New Wells 

All new monitoring wells shall be gauged and surveyed.  Corrected depth to waters to m AHD shall 
be determined for each well.  A groundwater contour plot shall be prepared on the basis of the 
surveyed levels to estimate groundwater direction. 

7.3 Laboratory Analysis 

JBS&G will contract Eurofins │ MGT (Eurofins) as the primary laboratory for all the required analyses. 
The secondary laboratory for these analytes will be Envirolab. All laboratories are NATA registered 
for the required analyses.  

In addition, the laboratories will be required to meet JBS&G’s internal QA/QC requirements.  
Laboratory analysis of samples will be conducted as summarised in Table 7.3.  

Laboratory analysis will be undertaken at a rate of 1.25/location in the paved roads, former building 
footprints and associated hardstands and stockpile footprints. Surface samples are will initially be 
analysed and where any exceedances to the adopted site criteria are reported, further analysis will 
be undertaken on samples at depth.  

Table 7.3 Proposed Sampling and Analytical Program 
Investigation Area 
and Sample Type 

Approximate Area/ 
Volume 

No. of Sampling 
Locations 

Analytes (exc. QA/QC) 

Paved Roads 
Stage 1 and 2 

(Soil) 
730 m long 73 testpits Heavy Metals1 - 92 

TPH/BTEX - 92 
PAHs - 92 
OCP/PCBs - 92 
Explosives2 - 92 
Asbestos3 – 92 (500 ML Soil Samples) 
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Investigation Area 
and Sample Type 

Approximate Area/ 
Volume 

No. of Sampling 
Locations 

Analytes (exc. QA/QC) 

Stage 3 Road and 
Building 
(Soil) 

230 m long, and 1 
building (<100 m2) 

25 testpits Heavy Metals1 – 32 
TPH/BTEX - 32  
PAHs - 32  
OCP/PCBs - 32   
Explosives2 - 32  
Asbestos3 - 32 (500 ML Soil Samples) 

Stage 4 
(Soil) 

780 m long 78 testpits Heavy Metals1 – 98 
TPH/BTEX – 98 
PAHs – 98 
OCP/PCBs – 98  
Explosives2 – 98 
Asbestos3 – 98 (500 ML Soil Samples) 

Stage 5 
(Soil) 

140 m long  14 testpits Heavy Metals1 – 18 
TPH/BTEX – 18 
PAHs – 18 
OCP/PCBs – 18 
Explosives2 – 18 
Asbestos3 – 18 (500 ML Soil Samples) 

Jordon Springs 
Connector Rd 

(Soil) 

1000 m long 100 testpits Heavy Metals1 – 125 
TPH/BTEX – 125  
PAHs – 125  
OCP/PCBs - 125  
Explosives2 - 125 
Asbestos3 – 125 (500 ML Soil Samples) 

Former Building Footprints and Associated Hardstand 
X Series Buildings 

(Soil) 
51230 m2 512 Heavy Metals1 - 1024 

TPH/BTEX - 1024 
PAHs - 1024 
OCP/PCBs - 1024 
Explosives3 - 1024 
Asbestos - 1024 

X Series Buildings 
(Groundwater) 

 5 Groundwater Monitoring 
Wells 

Heavy Metals1 – 5 
TPH/BTEX – 5 
PAHs – 5 
OCP/PCBs - 5  
VOCs - 5 
Explosives3 - 5 

W Series Buildings 
(Soil) 

4000 m2 40 testpits Heavy Metals1 – 50 
TPH/BTEX – 50 
PAHs – 50 
OCP/PCBs - 50  
Explosives2 - 50 
Asbestos3 – 50 (500 ML Soil Samples) 

W Series Buildings 
(Groundwater) 

 3 Monitoring Wells Heavy Metals1 – 3 
TPH/BTEX – 3 
PAHs – 3 
OCP/PCBs - 3  
VOCs - 3 
Explosives3 - 3 

Stockpiles 
Stockpile 30 
(Biosolids) 

75 000 m3 188 

 
Heavy Metals1 – 164 (24 already undertaken) 
TPH – 180 (8 already undertaken) 
PAHs – 164 (24 already undertaken)  
OCP/PCBs – 180 (8 already undertaken)  
Selenium – 164 (24 already undertaken)  
Phenols – 180 (8 already undertaken) 

Stockpiles 31 and 37 
(Soil / asphalt) 

SP31 - 45 000 m3 

SP37 – 175 000 m3 
SP31 – 45 
SP37 - 175 

Heavy Metals1 – 220 
PAHs – 220 
TPH – 220 
VOCs – 220 
OCP/PCBs – 220 
ASLP Heavy Metals – 55 (1 in 4) 
ASLP PAHs – 55 (1 in 4) 
Asbestos (500 ML soil samples) – frequency 
pending (SP31 and SP37) initially 1/70 m3 
however may be decreased to 1/260m3  pending 
Auditor approval 

Stockpile 32 (Soil / 
asphalt) 

8750 m3 NA NA- already tested in 2013  under the Recovered 
Aggregate Exemption 
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Investigation Area 
and Sample Type 

Approximate Area/ 
Volume 

No. of Sampling 
Locations 

Analytes (exc. QA/QC) 

Stockpile 33 
(Concrete) 

1000 m3 NA NA - To be discussed under Stockpile 
Management Procedure 

Stockpile 34 
(Concrete) 

136 760 m3 NA NA - To be discussed under Stockpile 
Management Procedure 

Stockpile 35 
(Concrete) 

1800 m3 NA NA - To be discussed under Stockpile 
Management Procedure 

Stockpile 36 (Brick) 19 310 m3 NA NA - To be discussed under Stockpile 
Management Procedure 

Stockpile 50 Concrete 
+ 50 mm) 

unknown NA NA - To be discussed under Stockpile 
Management Procedure 

Stockpile Footprints 
Stockpiles 30, 31, 32, 
33, 34, 35, 36, 37 and 

50 
(Soil) 

8 ha 88 testpits Heavy Metals1 – 110 
TPH/BTEX – 110 
PAHs – 110 
OCP/PCBs - 110  
Explosives2 - 110 
Asbestos3 – 110 (500 ML Soil Samples) 
Stockpile 30 additional analyses 
Selenium – 14 
Phenols - 14 

Stockpiles 30, 31, 32, 
33, 34, 35, 36, 37 and 

50 
(Groundwater) 

8 ha 4 Groundwater Monitoring 
Wells 

Heavy Metals1 – 4 
TPH/BTEX – 4 
PAHs – 4 
OCP/PCBs - 4  
VOCs - 4 
Explosives3 - 4 

1 Heavy metals analysis includes As, Ba, Cd, Cr, Cu, Pb, Ni, Hg, Zn. 
2 Explosives analysis will include but not limited to RDX, TNT, 2,4‐DNT and 2,6‐DNT. 
3 If asbestos is observed, additional asbestos analysis may be required and this will constitute a variation. 

In addition to the above analyses, for QA/QC purposes field duplicates and triplicates will be 
analysed at a rate of 1/20 primary samples. Rinsate samples will be obtained from all reusable 
sampling equipment per sampling event, and trip spike and trip blank samples will accompany the 
soil samples for each batch of samples submitted to the laboratory.  

It is noted that auditor concurrence with this method is required prior to implementation across the 
current site area. 
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 Assessment Criteria 

8.1 Regulatory Technical Guidelines 

The investigation will be undertaken with consideration to aspects of the following guidelines and 
technical documents, as relevant: 

 Contaminated Sites: Guidelines for Assessing Service Station Sites, NSW EPA, 1994 (EPA 
1994); 

 Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995 (EPA 1995) 

 Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites, NSW OEH, 
2011 (OEH 2011); 

 Contaminated Sites: Guidelines for the NSW Site Auditor Scheme, 2nd Edition, NSW 
Department of Environment and Conservation, 2006 (DEC 2006); 

 National Environment Protection (Assessment of Site Contamination) Amendment Measure 
2013 (No. 1), National Environment Protection Council, 2013 (NEPC 2013); 

 Environmental Guidelines use and Disposal of Biosolid Products, NSW EPA, 2000 (EPA 2000); 
and 

 Waste Classification Guidelines, NSW EPA, November 2014 (EPA 2014). 

8.2 Soil Criteria 

Based on the proposed mixed land use of the site as Standard Residential and Recreational, 
concentrations of contaminants in the soil will be compared against published levels as presented in 
Tables 8.1 and 8.2, sourced from the following: 

 Health based Investigation Levels (HILs) for Residential– NEPC 2013, HIL‐A; 

 Generic ecological investigation levels (EILs) based on NEPC (2013); and 

 Ecological Screening Levels (ESLs) for TPH fractions, BTEX and benzo(a)pyrene in fine grained 
soil for either urban residential and public open space land use or areas of ecological 
significance within the Regional Open Space areas (NEPC 2013). 

Additionally, a site specific Human Health and Ecological Risk Assessment (HHERA) will be completed 
for the Central Precinct on receipt of site analytical data. This will be updated during the staged 
development works as additional analytical data is collected. Should the HHERA specify site specific 
criteria these will be incorporated into the SRAPs. 

Works have been completed in accordance with the decision process for assessment of urban 
redevelopment sites (DEC 2006). 

Additionally, data from Stockpile 30 will be compared to the contaminant acceptance concentration 
thresholds for biosolids in EPA 2000. 

Where required, results will be statistically assessed in accordance with the method summarised in 
Table 7.1. 

The results of asbestos observations and analysis will be assessed in general accordance with NEPC 
(2013) and WA DOH (2009) guidance. 

No HILs are available for various explosives compounds. In assessing the concentrations of 
explosives, the “US Army Medical Bioengineering Research and Development Laboratory for the 
Corn Husker Army Ammunition Plan, Rosenblah, 1986” acceptable levels for urban development 
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were adopted, as these levels have been adopted in previous environmental assessments on the 
former ADI property as detailed in Table 8.1 below. 

Table 8.1 Health Based Soil Investigation Criteria (all units in mg/kg) 
 

Limit of 
Reporting 

Laboratory Method 

Health Investigation/ Screening Levels 

Residential A 

METALS         
Arsenic  2.0  ICP‐AES (USEPA 200.7)  100 

Boron  10.0  ICP‐AES (USEPA 200.7)  4500 

Cadmium  0.4  ICP‐AES (USEPA 200.7)  20 

Chromium   5.0  ICP‐AES (USEPA 200.7)  1001 

Chromium (VI)  1.0 
Alkali leach colorimetric (APHA3500‐

Cr/USEAP3060A) 
100 

Copper  5  ICP‐AES (USEPA 200.7)  6,000 

Nickel  5.0  ICP‐AES (USEPA 200.7)  400 

Lead  5.0  ICP‐AES (USEPA 200.7)  300 

Zinc  5.0  ICP‐AES (USEPA 200.7)  7,400 

Mercury (inorganic)  0.05  Cold Vapour ASS (USEPA 7471A)   402 

POLYCYCLIC AROMATIC 
HYDROCARBONS 

     

Carcinogenic PAHs  
(as B(a)P TPE)3 

0.028  GCMS (USEPA8270)  3 

Naphthalene  0.1  GCMS (USEPA8270)  56 

Total PAHs4  0.4  GCMS (USEPA8270)  300 

BTEX       

Benzene  1.0  Purge Trap‐GCMS (USEPA8260)  0.76 

Toluene  1.0  Purge Trap‐GCMS (USEPA8260)  4806 

Ethylbenzene  1.0  Purge Trap‐GCMS (USEPA8260)  NL6 

Total Xylenes  3.0  Purge Trap‐GCMS (USEPA8260)  1106 

TOTAL RECOVERABLE 
HYDROCARBONS 

     

F1 C6‐C10  10  TPH Purge Trap‐GCMS (USEPA8260)  506, 

F2 >C10‐C16  50  TPH Purge Trap‐GCMS (USEPA8260)  2806 

F3 >C16‐C34  100  Purge Trap‐GCFID (USEPA8000)  ‐ 

F4 >C34‐C40  100  Purge Trap‐GCFID (USEPA8000)  ‐ 

ORGANOCHLORINE PESTICIDES       

DDT + DDD + DDE  0.3  GCECD (USEPA8140,8080)  240 

Aldrin + Dieldrin  0.2  GCECD (USEPA8140,8080)  6 

Chlordane  0.1  GCECD (USEPA8140,8080)  50 

Endosulfan  0.3  GCECD (USEPA8140,8080)  270 

Endrin  0.1  GCECD (USEPA8140,8080)  10 

Heptachlor  0.1  GCECD (USEPA8140,8080)  6 

HCB  0.1  GCECD (USEPA8140,8080)  10 

Methoxychlor  0.1  GCECD (USEPA8140,8080)  300 

PHENOLS       

Phenol  5  Distillation‐Colorimetric (APHA 5530) 3000 

PCBs       

Total PCBs  0.7  GCECD (USEPA8140,8080)  1 

Asbestos       

Asbestos 
(<0.1 m bgs) 

0.1 g/kg  PLM / Dispersion Staining 

No asbestos capable of being detected via 

the investigation, which comprises both 

visual identification and sample analysis by a 

NATA accredited laboratory 
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Limit of 
Reporting 

Laboratory Method 

Health Investigation/ Screening Levels 

Residential A 

Asbestos FA/AF  
(>0.1 m bgs) 

0.1 g/kg  PLM / Dispersion Staining 

0.001% 

Bonded ACM 
(>0.1 m) 

0.1 g/kg  PLM / Dispersion Staining 

0.01% 

Asbestos Fibres  0.1 g/kg  PLM / Dispersion Staining 

No respirable asbestos fibres of being 

detected via sample analysis by a NATA 

accredited laboratory 

Explosives       

RDX  0.5  HPLC (USEPA 8332)  107 

TNT  0.5  HPLC (USEPA 8332)  157 

2,4 – DNT and 2,6 ‐ DNT  0.5  HPLC (USEPA 8332)  1.57 

Notes: 
1. Guideline values presented are for Chromium (VI) in absence of total Chromium values. Where total Chromium results 
are elevated, samples will be analysed for Chromium (VI).   
2. Guideline values are for inorganic mercury. Where elevated mercury concentrations are encountered and/or site 
information suggests the potential presence of elemental mercury and/or methyl mercury, consideration of applicability 
would be needed. 
3. Carcinogenic PAHs calculated as per Benzo(a)pyrene Toxicity Equivalent Factor requirements presented in NEPC 2013 
4. Total PAHs calculated as per requirements presented in NEPC 2013. 
6. Soil Health Screening Levels for Vapour Intrusion: Clay Soils. Values presented are those for 0 to <1 m bgs for residential 
landuse. Reference should be made to results tables for further detail of levels at greater depths.  
7. US Army Medical Bioengineering Research and Development Laboratory for the Corn Husker Army Ammunition Plan, 
Rosenblah, 1986. 
NL: Non‐limiting.  
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Table 8.2 Ecological Screening Levels and Soil Quality Guideline Values (all units in mg/kg) 
 

Limit of 
Reporting 

Laboratory Method

ESLs 

Urban 
Residential and 
public open 

space  

ESLs 

Areas of 
Ecological 
Significance 

SQGs (Aged)3 

Urban Residential 
and public open 

space  

 

SQGs (Aged)3 

Areas of 
Ecological 
Significance  

METALS   

Arsenic  4.0 
ICP‐AES (USEPA 

200.7) 
‐  ‐  100  40 

Cadmium  0.4 
ICP‐AES (USEPA 

200.7) 
‐  ‐  ‐  ‐ 

Chromium   1.0 
ICP‐AES (USEPA 

200.7) 
‐  ‐  410  140 

Chromium (VI)  1.0 

Alkali leach 
colorimetric 
(APHA3500‐

Cr/USEAP3060A) 

‐  ‐  ‐  ‐ 

Copper  1.0 
ICP‐AES (USEPA 

200.7) 
‐  ‐  230  85 

Nickel  1.0 
ICP‐AES (USEPA 

200.7) 
‐  ‐  270  50 

Lead  1.0 
ICP‐AES (USEPA 

200.7) 
‐  ‐  1100  470 

Zinc  1.0 
ICP‐AES (USEPA 

200.7) 
‐  ‐  770  230 

Mercury (inorganic)  0.1 
Cold Vapour ASS 
(USEPA 7471A)  

‐  ‐  ‐  ‐ 

POLYCYCLIC AROMATIC HYDROCARBONS 

Benzo(a)pyrene  0.5  GCMS (USEPA8270) 0.7  0.7  ‐  ‐ 

Naphthalene  0.1  GCMS (USEPA8270) ‐    170  10 

BTEX 

Benzene  1.0 
Purge Trap‐GCMS 
(USEPA8260) 

50  10  ‐  ‐ 

Toluene  1.0 
Purge Trap‐GCMS 
(USEPA8260) 

85  10  ‐  ‐ 

Ethylbenzene  1.0 
Purge Trap‐GCMS 
(USEPA8260) 

70  1.5  ‐  ‐ 

Total Xylenes  3.0 
Purge Trap‐GCMS 
(USEPA8260) 

105  10  ‐  ‐ 

TOTAL RECOVERABLE HYDROCARBONS 

F1 C6‐C10  10 
TPH Purge Trap‐

GCMS (USEPA8260)
1801  1251  ‐  ‐ 

F2 >C10‐C16  50 
TPH Purge Trap‐

GCMS (USEPA8260)
1202  252  ‐  ‐ 

F3 >C16‐C34  100 
Purge Trap‐GCFID 
(USEPA8000) 

300 
Insufficient data 
to derive value 

‐  ‐ 

F4 >C34‐C40  100 
Purge Trap‐GCFID 
(USEPA8000) 

2800 
Insufficient data 
to derive value 

‐  ‐ 

ORGANOCHLORINE 
PESTICIDES 

     
 

 
 

DDT  0.1 
GCECD 

(USEPA8140,8080) 
‐  ‐  180  3 
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Notes: 
1. Values for F1 C6‐C9 are obtained by subtracting BTEX (Sum) from laboratory result for C6‐C9 TRH. 
2. Values for F2 >C10‐C16 are obtained by subtracting naphthalene from laboratory result for >C10‐C16 TRH. 
3. SQG derived using assumed data using NEPC 2013 methodology, using the EIL calculator. Estimated CEC at 20 cmol/kg, pH at 7 and 

percentage clay content >10%. 

 

8.3 Groundwater Criteria 

The groundwater criteria presented in Table 8.3 shall be considered when assessing groundwater 
data collected during assessment activities.   Fresh water ecosystem values have been adopted 
based on the proximity of the site to the Nepean River. 

Table 8.3 Groundwater Assessment Criteria (units in µg/L unless noted) 

 
Fresh Water Ecosystems1  Recreation3  Visual 

Amenity4
Drinking Water9  Irrigation  LOR7

TOTAL PETROLEUM HYDROCARBONS 

TPH (C6 – C36)  72  ‐ 
No sheen 
or odour 

9010  ‐  2507 

MONOCYCLIC AROMATIC HYDROCARBONS 

Benzene  950  10  ‐  1  ‐  0.2 

Toluene  1802  ‐  ‐  800  ‐  0.2 

Ethylbenzene  802  ‐  ‐  300  ‐  0.2 

Xylene (m+o+p)  752  ‐  ‐  600  ‐  0.2 

HEAVY METALS 

Aluminium  55  2000  ‐  2008 5,000  ‐ 

Arsenic (III/V)  24 / 135  70  ‐  7  100  ‐ 

Barium  ‐  7000  ‐  700  ‐  ‐ 

Boron  370  40 000  ‐  4000  500  ‐ 

Cadmium  0.21  20  ‐  2  10  ‐ 

Chromium (III)  ‐ 
500 

‐  ‐ ‐  ‐ 

Chromium (VI)  1.0  ‐  50  100  ‐ 

Copper  1.4  4000  ‐  2000  200  ‐ 

Lead  3.4  100  ‐  10  2000  ‐ 

Manganese  1900  5000  ‐  500  200  ‐ 

Mercury  0.061  10  ‐  1  2  ‐ 

Nickel  11  200  ‐  20  200  ‐ 

Zinc  8  30 000  ‐  30008 2000  ‐ 

POLYCYCLIC AROMATIC HYDROCARBONS 

Naphthalene  16  62  ‐  6.26 ‐   

2‐methylnaphthalene  ‐  ‐  ‐  ‐  ‐  10 

Acenaphthylene  ‐  ‐  ‐  ‐  ‐  0.1 

Acenapthene  ‐  3700  ‐  3706  ‐  ‐ 

Fluorene  ‐  2400  ‐  2406  ‐  ‐ 

Phenanthrene  0.62  ‐  ‐  ‐  ‐  0.1 

Anthracene  0.012  18 000  ‐  18006 ‐  ‐ 

Fluoranthene  12  15 000  ‐  15006 ‐  ‐ 

Pyrene  ‐  1800  ‐  1806 ‐  ‐ 

Benzo(a)anthracene  ‐  0.92  ‐  0.0926 ‐  ‐ 

Chrysene  ‐  92  ‐  9.26 ‐  ‐ 

Benzo(b&k)fluoranthe
ne 

‐  0.92  ‐  0.0926 ‐  ‐ 

Indeno(1,2,3‐
cd)perylene 

‐  0.92  ‐  0.0926 ‐  ‐ 

Benzo(g,h,i)perylene  ‐  ‐  ‐  ‐  ‐  0.1 

Dibenz(a,h)anthracene  ‐  ‐  ‐  ‐  ‐  0.1 

Benzo(a)pyrene  0.12  0.1  ‐  0.01  ‐  0.1 

EXPLOSIVES 

TNT 2, 4, 6  0.141  ‐  ‐  ‐  ‐  0.05 

DNT 2, 4  0.0161*  ‐  ‐  ‐  ‐  0.001 

DNT 2, 6  0.00031*  ‐  ‐  ‐  ‐  0.001 
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Fresh Water Ecosystems1  Recreation3  Visual 

Amenity4
Drinking Water9  Irrigation  LOR7

CHLORINATED ALKENES 

Dichloromethane  ‐  ‐  ‐  0.004  ‐  ‐ 

Trichloromethane   ‐  ‐  ‐  0.003  ‐  ‐ 

Trihalomethane  ‐  ‐  ‐  0.25  ‐  ‐ 

Tetrachloromethane  ‐  ‐  ‐  0.003  ‐  ‐ 

1,2‐Dichloroethane  ‐  ‐  ‐  0.003  ‐  ‐ 

1,1,2‐Trichloroethane  6500  ‐  ‐  ‐  ‐  ‐ 

Phenols 

Phenol  320  2  ‐  11,0006  ‐  0.5 

2‐Chlorophenol  320  ‐  ‐  ‐  ‐  0.5 

4‐Chlorophenol  ‐  ‐  ‐  ‐  ‐  0.5 

2,4‐Dichlorophenol  ‐  ‐  ‐  ‐  ‐  0.5 

2,4,6‐Trichlorophenol  ‐  ‐  ‐  ‐  ‐  0.5 

2,3,4,6‐
Tetrachlorophenol 

‐  ‐  ‐ 
‐  ‐ 

0.5 

Pentachlorophenol  ‐  ‐  ‐  ‐  ‐  1.0 

ORGANOCHLORINE PESTICIDES 

DDT   0.006  ‐  ‐  0.009  ‐  ‐ 

Aldrin + Dieldrin  ‐  ‐  ‐  0.0003  ‐  ‐ 

Chlordane  0.3  ‐  ‐  0.002  ‐  ‐ 

Endosulfan  0.03  ‐  ‐  0.02  ‐  ‐ 

Endrin  0.01  ‐  ‐  ‐  ‐  ‐ 

Heptachlor  0.01  ‐  ‐  ‐  ‐  ‐ 

Notes 
1. 95% protection levels (fresh water ecosystems) have been used.  When these levels fail to protect key test 

species, the 99% protection levels were used ‐ ANZECC/ARMCANZ (2000). 
2. Insufficient data to derive a reliable trigger value.  In these instances, reference has been made to low reliability 

trigger levels contained in ANZECC/ARMCANZ (2000). The lowest TV for m‐xylene has been adopted as a 
screening value.  

3. Recreational purposes – NHMRC (2008) – 10 times Drinking Water 
4. Recreational water quality and aesthetics – s.5.2.3.3 ANZECC/ARMCANZ (2000) 
5. Criteria for As (V) selected 
6. US EPA (2010) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, tap water criteria 

Laboratory limit of reading provided for substances with insufficient published ecological / health investigation 
guidelines, or where published guidelines fall below laboratory limit of detection. 

7. Based on aesthetic considerations. No Health based guideline published. 
8. NHMRC (2011) ‘Australian Drinking Water Guidelines 6’ 

*Please note that the limit of detection is higher than the ANZECC 200 trigger level for these contaminants. If a detection 
above the LOR is reported, additional investigation will be undertaken. 
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 Reporting 

The ESA report will be prepared in general accordance with OEH (2011), documenting the works as 
completed.  
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 Limitations 

This report has been prepared for use by the client who commissioned the works in accordance with 
the project brief only and has been based in part on information obtained from other parties.  The 
advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose.   

JBS&G accepts no liability for use or interpretation by any person or body other than the client.  This 
report should not be reproduced without prior approval by the client, or amended in any way 
without prior approval by JBS&G, and should not be relied upon by other parties, who should make 
their own enquires. 

Sampling and chemical analysis of environmental media is based on appropriate guidance 
documents made and approved by the relevant regulatory authorities.  Conclusions arising from the 
review and assessment of environmental data are based on the sampling and analysis considered 
appropriate based on the regulatory requirements and site history, not on sampling and analysis of 
all media at all locations for all potential contaminants. 

Limited sampling and laboratory analyses were undertaken as part of the investigations, as 
described herein.  Ground conditions between sampling locations may vary, and this should be 
considered when extrapolating between sampling points.  Chemical analytes are based on the 
information detailed in the site history.  Further chemicals or categories of chemicals may exist at 
the sites, which were not identified in the site history and which may not be expected at the site.   

Changes to the subsurface conditions may occur subsequent to the investigations described herein, 
through natural processes or through the intentional or accidental addition of contaminants.  The 
conclusions and recommendations reached in this report are based on the information obtained at 
the time of the investigations.   

This report does not provide a complete assessment of the environmental status of the site, and it is 
limited to the scope defined herein.  Should information become available regarding conditions at 
the site including previously unknown sources of contamination, JBS&G reserves the right to review 
the report in the context of the additional information. 
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Appendix A – Site Audit Statements    
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Appendix B ‐ Site Photographs    
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Appendix C – Historical Figures and Results for former ADI Validation Sectors 
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Appendix D – Aerial Photographs  
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Appendix E – Historical Analytical Samples, Results and Figures for Dried 
Sludge (Site 24F)     
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Appendix F – Preliminary Material Classification ‐ Stockpile 30 
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Attachment 3 – Analytical Summary Table    
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EQL 2.00 0.40 1.00 1.00 1.00 0.05 1.00 2.00 1.00 20.00 20.00 50.00 50.00 50.00 20.00 50.00 100.00 100.00 20.00 0.10 0.10 0.10 0.10 0.05 0.50 0.50 0.50 0.50 0.10 0.50 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.50 0.05

NEPM 2013 ESL Urban Residential and Public Open Space, Fine Soil 180 120 1300 5600 180 0.7

NEPM 2013 Soil HIL A 100 20 100 6000 300 40 400 200 7400 3 300 10

NEPM 2013 Soil HIL C 300 90 300 17000 600 80 1200 700 30000 3 300 10

NEPM 2013 Soil HIL D 3000 900 3600 240000 1500 730 6000 10000 400000 40 4000 80

NEPM 2013 Soil HSL A ‐ Sensitive Setting 45 3

NEPM 2013 Soil HSL A & HSL B for Vapour Intrusion ‐ Clay 0 to <1m 50 5

NEPM 2013 Soil HSL A & HSL B for Vapour Intrusion ‐ Clay 1 to <2m 90 999999

NEPM 2013 Soil HSL C ‐ Sensitive Setting 999999 999999

NEPM 2013 Soil HSL C for Vapour Intrusion ‐ Clay 0 to <1m 999999 999999

NEPM 2013 Soil HSL C for Vapour Intrusion ‐ Clay 1 to <2m 999999 999999

NEPM 2013 Soil HSL D ‐ Sensitive Setting 250 999999

NEPM 2013 Soil HSL D for Vapour Intrusion ‐ Clay 0 to <1m 310 999999

NEPM 2013 Soil HSL D for Vapour Intrusion ‐ Clay 1 to <2m 480 999999

Field_ID Depth Date

QC01 14‐Aug‐15 6.5 0.4 42 56 30 0.18 13 <2 81 <20 <20 87 70 160 <20 <50 160 <100 <20 <0.5 <0.5 1.1 3.1 3.3 5.9 5.9 5.9 2.7  ‐  2.5 2.3 3.1 1.5 8.7 <0.5 2.8 <0.5 5 7.1 5.946 43  ‐  <0.05

QC01A 14‐Aug‐15 6 <0.4 33 33 24 0.1 10 <2 39 <25 <50 <100 <100  ‐  <25 <50 100 <100  ‐  0.1 <0.1 0.3 0.7 0.7  ‐   ‐   ‐   ‐  1 0.5  ‐  0.7 <0.1 2 <0.1 0.5 <0.1 0.9 1.8  ‐   ‐  9.5 <0.1

QC05 14‐Aug‐15 4.1 0.5 32 77 26 0.23 11 <2 86 <20 <20 <50 <50 <50 <20 <50 <100 <100 <20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐  <0.05

QC05A 14‐Aug‐15 7 0.8 56 120 44 0.4 16 <2 110 <25 <50 <100 <100  ‐  <25 <50 <100 <100  ‐  <0.1 <0.1 <0.1 <0.1 <0.05  ‐   ‐   ‐   ‐  <0.2 <0.1  ‐  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  ‐   ‐  0 <0.1

TP01 1.7‐1.9 1.7‐1.9 14‐Aug‐15 6.5 <0.4 37 42 26 0.22 14 <2 80 <20 <20 91 90 180 <20 <50 180 <100 <20 <0.5 <0.5 0.6 1.6 2 2.7 2.9 3.2 1.5  ‐  1.7 1.7 2.1 <0.5 4.7 <0.5 1.8 <0.5 3.4 3.5 2.948 25  ‐  <0.05

TP01 3.1‐3.3 3.1‐3.3 14‐Aug‐15 5.2 0.5 36 56 27 0.19 12 <2 84 <20 <20 54 83 140 <20 <50 130 <100 <20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 0.6 <1.21 1.4  ‐  <0.05

TP01 5.3‐5.5 5.3‐5.5 14‐Aug‐15 5.7 0.9 40 91 32 0.3 26 3.2 180  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 1.5 <0.5 <0.5 <0.5 0.9 1.4 <1.21 3.8  ‐   ‐ 

TP02 0.15‐0.3 0.15‐0.3 14‐Aug‐15 6.1 1.2 61 150 55 0.58 16 3 160  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP02 1.2‐1.4 1.2‐1.4 14‐Aug‐15 7.4 1 73 150 60 0.54 20 3 160  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  12 <0.5 18 20 21 29 29 29 13  ‐  22 17 24 <0.5 85 6.7 21 <0.5 77 68 28.81 400  ‐   ‐ 

TP02 4.7‐4.9 4.7‐4.9 14‐Aug‐15 5 0.7 43 98 38 0.35 16 2 130 <20 <20 <50 61 61 <20 <50 <100 <100 <20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐  <0.05

TP03 0.3‐0.5 0.3‐0.5 14‐Aug‐15 5.5 0.5 37 75 41 0.31 19 <2 95  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 1.4 <0.5 <0.5 <0.5 1.1 1.3 <1.21 3.8  ‐   ‐ 

TP03 3.6‐3.8 3.6‐3.8 14‐Aug‐15 7.1 0.5 34 61 28 0.17 12 <2 100  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP03 5.2‐5.4 5.2‐5.4 14‐Aug‐15 14 0.7 59 63 57 0.17 14 3.4 150 <20 <20 <50 <50 <50 <20 <50 <100 <100 <20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐  <0.05

TP04 0.3‐0.5 0.3‐0.5 14‐Aug‐15 6.2 0.6 57 100 49 0.37 15 2.2 89  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP04 2.6‐2.8 2.6‐2.8 14‐Aug‐15 6.5 0.5 41 82 37 0.26 15 2.8 96  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP04 5.7‐5.9 5.7‐5.9 14‐Aug‐15 4.6 0.6 39 76 31 0.26 15 <2 110 <20 <20 270 140 410 <20 <50 420 <100 <20 2.5 <0.5 4.8 6.9 5.1 8.6 8.6 8.6 5  ‐  3.3 3.8 6.6 1.5 26 1.7 3.4 <0.5 19 19 8.609 110  ‐  <0.05

TP05 3.4‐3.6 3.4‐3.6 14‐Aug‐15 7.1 1.6 110 190 71 0.84 28 2.2 220  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 0.6 1.9 2.1 2.9 3.1 3.4 1.4  ‐  1.9 1.8 2.3 <0.5 6.5 <0.5 2 <0.5 3.3 5.4 3.102 29  ‐   ‐ 

TP05 5.3‐5.5 5.3‐5.5 14‐Aug‐15 9 1 66 150 54 0.49 18 2.5 140 <20 <20 150 130 280 <20 <50 280 <100 <20 1.1 <0.5 2 4 3.9 5.3 5.6 5.8 3.5  ‐  2.9 3.4 4.1 <0.5 14 0.6 2.7 <0.5 10 11 5.58 63  ‐  <0.05

TP06 0.5‐0.7 0.5‐0.7 14‐Aug‐15 6.2 <0.4 29 60 28 0.18 11 <2 66  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP06 3.1‐3.3 3.1‐3.3 14‐Aug‐15 4.9 <0.4 29 26 19 0.07 20 <2 42  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP06 4.6‐4.8 4.6‐4.8 14‐Aug‐15 5.6 <0.4 36 42 29 0.11 28 <2 92 <20 <20 <50 <50 <50 <20 <50 <100 <100 <20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐  <0.05

TP07 1.5‐1.7 1.5‐1.7 14‐Aug‐15 5.8 0.8 47 110 37 0.41 20 3.1 160  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 1.3 1 1.5 1.8 2 0.8  ‐  1.4 1.1 1.3 <0.5 3.9 <0.5 1.6 <0.5 1.8 3.5 1.757 18  ‐   ‐ 

TP07 2.3‐2.5 2.3‐2.5 14‐Aug‐15 5.8 <0.4 27 50 29 0.18 13 2.2 77  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 0.8 0.8 1.2 1.4 1.7 0.8  ‐  1 0.7 1 <0.5 2 <0.5 1.3 <0.5 1.3 1.6 1.43 11  ‐   ‐ 

TP07 3.8‐4 3.8‐4 14‐Aug‐15 6.3 1.6 56 170 64 0.61 35 <2 260  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP08  2.2‐2.4 2.2‐2.4 14‐Aug‐15 5.6 0.5 26 46 24 0.13 12 2.9 86  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 0.7 1 1.4 1.7 1.9 1  ‐  1.2 0.7 1 <0.5 2.2 <0.5 1.4 <0.5 0.7 2.1 1.652 12  ‐   ‐ 

TP08  3.1‐3.3 3.1‐3.3 14‐Aug‐15 4.9 1.2 64 150 54 0.6 20 2.4 180  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.21 <0.5  ‐   ‐ 

TP08  3.7‐3.9 3.7‐3.9 14‐Aug‐15 6.1 0.4 24 36 26 0.12 9.7 2.2 67 <20 <20 <50 <50 <50 <20 <50 <100 <100 <20 <0.5 <0.5 <0.5 0.9 0.9 1.3 1.5 1.8 0.7  ‐  1.1 0.8 0.8 <0.5 2.8 <0.5 1.4 <0.5 1.9 2.7 1.549 14  ‐  <0.05

Metals	&	Metalloids TPHs	(NEPC	1999) TRHs	(NEPC	2013) Polycyclic	Aromatic	Hydrocarbons



INSERT TABLE NAME
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EQL

NEPM 2013 ESL Urban Residential and Public Open Space, Fine Soil

NEPM 2013 Soil HIL A

NEPM 2013 Soil HIL C

NEPM 2013 Soil HIL D

NEPM 2013 Soil HSL A ‐ Sensitive Setting

NEPM 2013 Soil HSL A & HSL B for Vapour Intrusion ‐ Clay 0 to <1m

NEPM 2013 Soil HSL A & HSL B for Vapour Intrusion ‐ Clay 1 to <2m

NEPM 2013 Soil HSL C ‐ Sensitive Setting

NEPM 2013 Soil HSL C for Vapour Intrusion ‐ Clay 0 to <1m

NEPM 2013 Soil HSL C for Vapour Intrusion ‐ Clay 1 to <2m

NEPM 2013 Soil HSL D ‐ Sensitive Setting

NEPM 2013 Soil HSL D for Vapour Intrusion ‐ Clay 0 to <1m

NEPM 2013 Soil HSL D for Vapour Intrusion ‐ Clay 1 to <2m

Field_ID Depth Date

QC01 14‐Aug‐15

QC01A 14‐Aug‐15

QC05 14‐Aug‐15

QC05A 14‐Aug‐15

TP01 1.7‐1.9 1.7‐1.9 14‐Aug‐15

TP01 3.1‐3.3 3.1‐3.3 14‐Aug‐15

TP01 5.3‐5.5 5.3‐5.5 14‐Aug‐15

TP02 0.15‐0.3 0.15‐0.3 14‐Aug‐15

TP02 1.2‐1.4 1.2‐1.4 14‐Aug‐15

TP02 4.7‐4.9 4.7‐4.9 14‐Aug‐15

TP03 0.3‐0.5 0.3‐0.5 14‐Aug‐15

TP03 3.6‐3.8 3.6‐3.8 14‐Aug‐15

TP03 5.2‐5.4 5.2‐5.4 14‐Aug‐15

TP04 0.3‐0.5 0.3‐0.5 14‐Aug‐15

TP04 2.6‐2.8 2.6‐2.8 14‐Aug‐15

TP04 5.7‐5.9 5.7‐5.9 14‐Aug‐15

TP05 3.4‐3.6 3.4‐3.6 14‐Aug‐15

TP05 5.3‐5.5 5.3‐5.5 14‐Aug‐15

TP06 0.5‐0.7 0.5‐0.7 14‐Aug‐15

TP06 3.1‐3.3 3.1‐3.3 14‐Aug‐15

TP06 4.6‐4.8 4.6‐4.8 14‐Aug‐15

TP07 1.5‐1.7 1.5‐1.7 14‐Aug‐15

TP07 2.3‐2.5 2.3‐2.5 14‐Aug‐15

TP07 3.8‐4 3.8‐4 14‐Aug‐15

TP08  2.2‐2.4 2.2‐2.4 14‐Aug‐15

TP08  3.1‐3.3 3.1‐3.3 14‐Aug‐15

TP08  3.7‐3.9 3.7‐3.9 14‐Aug‐15
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % MG/KG

0.10 0.10 0.10 0.10 0.10 0.10 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 1.00 0.50 0.50 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.10 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.10 1.00 1.00 0.10 50.00

1 3000 6 240 50 10 6 300 100 20

1 40000 10 400 70 20 10 400 120 30

7 240000 45 3600 530 100 50 2500 660 160

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 19 <50

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <5 <0.1 <0.1  ‐  <0.1 <0.1 <0.1  ‐  <0.1 <0.1 <0.1  ‐  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  ‐  <0.1 <0.1 <0.1 <0.1  ‐   ‐   ‐   ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 0.06 0.085 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 11 <50

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <5 <0.1 <0.1  ‐  <0.1 <0.1 <0.1  ‐  <0.1 <0.1 <0.1  ‐  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  ‐  <0.1 <0.1 <0.1 <0.1  ‐   ‐   ‐   ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 18 <50

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 15 <50

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  21  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  20  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  19  ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 0.1 0.125 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 21 <50

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  19  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  20  ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 25 <50

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  19  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  22  ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 18 <50

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  16  ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 14 <50

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  15  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  14  ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2  ‐  <1 16 <50

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  21  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  16  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  24  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  19  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  16  ‐ 

<0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5  ‐  <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.15 <0.05 <0.05 <0.05 <0.1  ‐   ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1 <1 16 <50

Organochlorine	PesticidesPolychlorinated	Biphenyls		 Phenols	
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JBS & G Australia (NSW & WA) P/L

Level 1, 50 Margaret St

Sydney

NSW 2000

Attention: Katie Linz

Report 468774-S

Project name SP30

Project ID 51056

Received Date Aug 14, 2015

Client Sample ID TP01 1.7-1.9 TP01 3.1-3.3 TP01 5.3-5.5 TP02 0.15-0.3

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11569 S15-Au11572 S15-Au11576 S15-Au11579

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20 < 20 - -

TRH C10-C14 20 mg/kg < 20 < 20 - -

TRH C15-C28 50 mg/kg 91 54 - -

TRH C29-C36 50 mg/kg 90 83 - -

TRH C10-36 (Total) 50 mg/kg 180 140 - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 - -

TRH C6-C10 20 mg/kg < 20 < 20 - -

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 - -

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 - -

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg 2.7 < 0.5 < 0.5 < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 2.9 0.6 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 3.2 1.2 1.2 1.2

Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Anthracene 0.5 mg/kg 0.6 < 0.5 < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg 1.6 < 0.5 < 0.5 < 0.5

Benzo(a)pyrene 0.5 mg/kg 2.0 < 0.5 < 0.5 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg 1.5 < 0.5 < 0.5 < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg 1.7 < 0.5 < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg 1.7 < 0.5 < 0.5 < 0.5

Chrysene 0.5 mg/kg 2.1 < 0.5 < 0.5 < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Fluoranthene 0.5 mg/kg 4.7 0.8 1.5 < 0.5

Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg 1.8 < 0.5 < 0.5 < 0.5

Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 mg/kg 3.4 < 0.5 0.9 < 0.5

Pyrene 0.5 mg/kg 3.5 0.6 1.4 < 0.5

Total PAH* 0.5 mg/kg 25 1.4 3.8 < 0.5

2-Fluorobiphenyl (surr.) 1 % 93 117 117 113

p-Terphenyl-d14 (surr.) 1 % 92 118 111 125

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID TP01 1.7-1.9 TP01 3.1-3.3 TP01 5.3-5.5 TP02 0.15-0.3

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11569 S15-Au11572 S15-Au11576 S15-Au11579

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 - -

4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 - -

4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 - -

4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 - -

a-BHC 0.05 mg/kg < 0.05 < 0.05 - -

Aldrin 0.05 mg/kg < 0.05 < 0.05 - -

b-BHC 0.05 mg/kg < 0.05 < 0.05 - -

d-BHC 0.05 mg/kg < 0.05 < 0.05 - -

Dieldrin 0.05 mg/kg < 0.05 < 0.05 - -

Endosulfan I 0.05 mg/kg < 0.05 < 0.05 - -

Endosulfan II 0.05 mg/kg < 0.05 < 0.05 - -

Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 - -

Endrin 0.05 mg/kg < 0.05 < 0.05 - -

Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 - -

Endrin ketone 0.05 mg/kg < 0.05 < 0.05 - -

g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 - -

Heptachlor 0.05 mg/kg < 0.05 < 0.05 - -

Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 - -

Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 - -

Methoxychlor 0.2 mg/kg < 0.2 < 0.2 - -

Toxaphene 1 mg/kg < 1 < 1 - -

Dibutylchlorendate (surr.) 1 % 111 106 - -

Tetrachloro-m-xylene (surr.) 1 % 118 100 - -

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg < 0.5 < 0.5 - -

Aroclor-1232 0.5 mg/kg < 0.5 < 0.5 - -

Aroclor-1242 0.5 mg/kg < 0.5 < 0.5 - -

Aroclor-1248 0.5 mg/kg < 0.5 < 0.5 - -

Aroclor-1254 0.5 mg/kg < 0.5 < 0.5 - -

Aroclor-1260 0.5 mg/kg < 0.5 < 0.5 - -

Total PCB* 0.5 mg/kg < 0.5 < 0.5 - -

Dibutylchlorendate (surr.) 1 % 111 106 - -

Speciated Phenols

2.4-Dichlorophenol 0.5 mg/kg < 0.5 < 0.5 - -

2.4-Dimethylphenol 0.5 mg/kg < 0.5 < 0.5 - -

2.4.5-Trichlorophenol 0.5 mg/kg < 0.5 < 0.5 - -

2.4.6-Trichlorophenol 0.5 mg/kg < 0.5 < 0.5 - -

Phenol 0.5 mg/kg < 0.5 < 0.5 - -

2-Methylphenol (o-Cresol) 0.5 mg/kg < 0.5 < 0.5 - -

3&4-Methylphenol (m&p-Cresol) 1 mg/kg < 1 < 1 - -

2-Chlorophenol 0.5 mg/kg < 0.5 < 0.5 - -

2-Nitrophenol 0.5 mg/kg < 0.5 < 0.5 - -

4-Chloro-3-methylphenol 0.5 mg/kg < 0.5 < 0.5 - -

Pentachlorophenol 1 mg/kg < 1 < 1 - -

Phenol-d5 (surr.) 1 % 86 97 - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

TRH >C16-C34 100 mg/kg 180 130 - -

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

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Report Number: 468774-S



Client Sample ID TP01 1.7-1.9 TP01 3.1-3.3 TP01 5.3-5.5 TP02 0.15-0.3

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11569 S15-Au11572 S15-Au11576 S15-Au11579

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Heavy Metals

Arsenic 2 mg/kg 6.5 5.2 5.7 6.1

Cadmium 0.4 mg/kg < 0.4 0.5 0.9 1.2

Chromium 5 mg/kg 37 36 40 61

Copper 5 mg/kg 42 56 91 150

Lead 5 mg/kg 26 27 32 55

Mercury 0.05 mg/kg 0.22 0.19 0.30 0.58

Nickel 5 mg/kg 14 12 26 16

Selenium 2 mg/kg < 2 < 2 3.2 3.0

Zinc 5 mg/kg 80 84 180 160

% Moisture 0.1 % 18 15 21 20

Client Sample ID TP02 1.2-1.4 TP02 4.7-4.9 TP03 0.3-0.5 TP03 3.6-3.8

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11582 S15-Au11589 S15-Au11594 S15-Au11601

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg - < 20 - -

TRH C10-C14 20 mg/kg - < 20 - -

TRH C15-C28 50 mg/kg - < 50 - -

TRH C29-C36 50 mg/kg - 61 - -

TRH C10-36 (Total) 50 mg/kg - 61 - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg - < 0.5 - -

TRH C6-C10 20 mg/kg - < 20 - -

TRH C6-C10 less BTEX (F1)N04 20 mg/kg - < 20 - -

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg - < 50 - -

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg 29 < 0.5 < 0.5 < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 29 0.6 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 29 1.2 1.2 1.2

Acenaphthene 0.5 mg/kg 12 < 0.5 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Anthracene 0.5 mg/kg 18 < 0.5 < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg 20 < 0.5 < 0.5 < 0.5

Benzo(a)pyrene 0.5 mg/kg 21 < 0.5 < 0.5 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg 13 < 0.5 < 0.5 < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg 22 < 0.5 < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg 17 < 0.5 < 0.5 < 0.5

Chrysene 0.5 mg/kg 24 < 0.5 < 0.5 < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Fluoranthene 0.5 mg/kg 85 < 0.5 1.4 < 0.5

Fluorene 0.5 mg/kg 6.7 < 0.5 < 0.5 < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg 21 < 0.5 < 0.5 < 0.5

Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 mg/kg 77 < 0.5 1.1 < 0.5

Pyrene 0.5 mg/kg 68 < 0.5 1.3 < 0.5

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Client Sample ID TP02 1.2-1.4 TP02 4.7-4.9 TP03 0.3-0.5 TP03 3.6-3.8

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11582 S15-Au11589 S15-Au11594 S15-Au11601

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Total PAH* 0.5 mg/kg 400 < 0.5 3.8 < 0.5

2-Fluorobiphenyl (surr.) 1 % 89 100 105 107

p-Terphenyl-d14 (surr.) 1 % 122 93 113 108

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg - < 0.1 - -

4.4'-DDD 0.05 mg/kg - < 0.05 - -

4.4'-DDE 0.05 mg/kg - < 0.05 - -

4.4'-DDT 0.05 mg/kg - < 0.05 - -

a-BHC 0.05 mg/kg - < 0.05 - -

Aldrin 0.05 mg/kg - < 0.05 - -

b-BHC 0.05 mg/kg - < 0.05 - -

d-BHC 0.05 mg/kg - < 0.05 - -

Dieldrin 0.05 mg/kg - 0.10 - -

Endosulfan I 0.05 mg/kg - < 0.05 - -

Endosulfan II 0.05 mg/kg - < 0.05 - -

Endosulfan sulphate 0.05 mg/kg - < 0.05 - -

Endrin 0.05 mg/kg - < 0.05 - -

Endrin aldehyde 0.05 mg/kg - < 0.05 - -

Endrin ketone 0.05 mg/kg - < 0.05 - -

g-BHC (Lindane) 0.05 mg/kg - < 0.05 - -

Heptachlor 0.05 mg/kg - < 0.05 - -

Heptachlor epoxide 0.05 mg/kg - < 0.05 - -

Hexachlorobenzene 0.05 mg/kg - < 0.05 - -

Methoxychlor 0.2 mg/kg - < 0.2 - -

Toxaphene 1 mg/kg - < 1 - -

Dibutylchlorendate (surr.) 1 % - 101 - -

Tetrachloro-m-xylene (surr.) 1 % - 97 - -

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg - < 0.5 - -

Aroclor-1232 0.5 mg/kg - < 0.5 - -

Aroclor-1242 0.5 mg/kg - < 0.5 - -

Aroclor-1248 0.5 mg/kg - < 0.5 - -

Aroclor-1254 0.5 mg/kg - < 0.5 - -

Aroclor-1260 0.5 mg/kg - < 0.5 - -

Total PCB* 0.5 mg/kg - < 0.5 - -

Dibutylchlorendate (surr.) 1 % - 101 - -

Speciated Phenols

2.4-Dichlorophenol 0.5 mg/kg - < 0.5 - -

2.4-Dimethylphenol 0.5 mg/kg - < 0.5 - -

2.4.5-Trichlorophenol 0.5 mg/kg - < 0.5 - -

2.4.6-Trichlorophenol 0.5 mg/kg - < 0.5 - -

Phenol 0.5 mg/kg - < 0.5 - -

2-Methylphenol (o-Cresol) 0.5 mg/kg - < 0.5 - -

3&4-Methylphenol (m&p-Cresol) 1 mg/kg - < 1 - -

2-Chlorophenol 0.5 mg/kg - < 0.5 - -

2-Nitrophenol 0.5 mg/kg - < 0.5 - -

4-Chloro-3-methylphenol 0.5 mg/kg - < 0.5 - -

Pentachlorophenol 1 mg/kg - < 1 - -

Phenol-d5 (surr.) 1 % - 84 - -

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Client Sample ID TP02 1.2-1.4 TP02 4.7-4.9 TP03 0.3-0.5 TP03 3.6-3.8

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11582 S15-Au11589 S15-Au11594 S15-Au11601

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

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

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

Heavy Metals

Arsenic 2 mg/kg 7.4 5.0 5.5 7.1

Cadmium 0.4 mg/kg 1.0 0.7 0.5 0.5

Chromium 5 mg/kg 73 43 37 34

Copper 5 mg/kg 150 98 75 61

Lead 5 mg/kg 60 38 41 28

Mercury 0.05 mg/kg 0.54 0.35 0.31 0.17

Nickel 5 mg/kg 20 16 19 12

Selenium 2 mg/kg 3.0 2.0 < 2 < 2

Zinc 5 mg/kg 160 130 95 100

% Moisture 0.1 % 19 21 19 20

Client Sample ID TP03 5.2-5.4 TP04 0.3-0.5 TP04 2.6-2.8 TP04 5.7-5.9

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11604 S15-Au11608 S15-Au11614 S15-Au11620

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20 - - < 20

TRH C10-C14 20 mg/kg < 20 - - < 20

TRH C15-C28 50 mg/kg < 50 - - 270

TRH C29-C36 50 mg/kg < 50 - - 140

TRH C10-36 (Total) 50 mg/kg < 50 - - 410

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5 - - < 0.5

TRH C6-C10 20 mg/kg < 20 - - < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 - - < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 - - < 50

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 8.6

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 8.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 8.6

Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 2.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 4.8

Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 6.9

Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 5.1

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 5.0

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 3.3

Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 3.8

Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 6.6

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 1.5

Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 26

Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 1.7

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Client Sample ID TP03 5.2-5.4 TP04 0.3-0.5 TP04 2.6-2.8 TP04 5.7-5.9

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11604 S15-Au11608 S15-Au11614 S15-Au11620

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 3.4

Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 19

Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 19

Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 110

2-Fluorobiphenyl (surr.) 1 % 102 124 95 108

p-Terphenyl-d14 (surr.) 1 % 102 98 117 100

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg < 0.1 - - < 0.1

4.4'-DDD 0.05 mg/kg < 0.05 - - < 0.05

4.4'-DDE 0.05 mg/kg < 0.05 - - < 0.05

4.4'-DDT 0.05 mg/kg < 0.05 - - < 0.05

a-BHC 0.05 mg/kg < 0.05 - - < 0.05

Aldrin 0.05 mg/kg < 0.05 - - < 0.05

b-BHC 0.05 mg/kg < 0.05 - - < 0.05

d-BHC 0.05 mg/kg < 0.05 - - < 0.05

Dieldrin 0.05 mg/kg < 0.05 - - < 0.05

Endosulfan I 0.05 mg/kg < 0.05 - - < 0.05

Endosulfan II 0.05 mg/kg < 0.05 - - < 0.05

Endosulfan sulphate 0.05 mg/kg < 0.05 - - < 0.05

Endrin 0.05 mg/kg < 0.05 - - < 0.05

Endrin aldehyde 0.05 mg/kg < 0.05 - - < 0.05

Endrin ketone 0.05 mg/kg < 0.05 - - < 0.05

g-BHC (Lindane) 0.05 mg/kg < 0.05 - - < 0.05

Heptachlor 0.05 mg/kg < 0.05 - - < 0.05

Heptachlor epoxide 0.05 mg/kg < 0.05 - - < 0.05

Hexachlorobenzene 0.05 mg/kg < 0.05 - - < 0.05

Methoxychlor 0.2 mg/kg < 0.2 - - < 0.2

Toxaphene 1 mg/kg < 1 - - < 1

Dibutylchlorendate (surr.) 1 % 111 - - 106

Tetrachloro-m-xylene (surr.) 1 % 112 - - 102

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg < 0.5 - - < 0.5

Aroclor-1232 0.5 mg/kg < 0.5 - - < 0.5

Aroclor-1242 0.5 mg/kg < 0.5 - - < 0.5

Aroclor-1248 0.5 mg/kg < 0.5 - - < 0.5

Aroclor-1254 0.5 mg/kg < 0.5 - - < 0.5

Aroclor-1260 0.5 mg/kg < 0.5 - - < 0.5

Total PCB* 0.5 mg/kg < 0.5 - - < 0.5

Dibutylchlorendate (surr.) 1 % 111 - - 106

Speciated Phenols

2.4-Dichlorophenol 0.5 mg/kg < 0.5 - - < 0.5

2.4-Dimethylphenol 0.5 mg/kg < 0.5 - - < 0.5

2.4.5-Trichlorophenol 0.5 mg/kg < 0.5 - - < 0.5

2.4.6-Trichlorophenol 0.5 mg/kg < 0.5 - - < 0.5

Phenol 0.5 mg/kg < 0.5 - - < 0.5

2-Methylphenol (o-Cresol) 0.5 mg/kg < 0.5 - - < 0.5

3&4-Methylphenol (m&p-Cresol) 1 mg/kg < 1 - - < 1

2-Chlorophenol 0.5 mg/kg < 0.5 - - < 0.5

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Client Sample ID TP03 5.2-5.4 TP04 0.3-0.5 TP04 2.6-2.8 TP04 5.7-5.9

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11604 S15-Au11608 S15-Au11614 S15-Au11620

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Speciated Phenols

2-Nitrophenol 0.5 mg/kg < 0.5 - - < 0.5

4-Chloro-3-methylphenol 0.5 mg/kg < 0.5 - - < 0.5

Pentachlorophenol 1 mg/kg < 1 - - < 1

Phenol-d5 (surr.) 1 % 90 - - 82

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

TRH >C16-C34 100 mg/kg < 100 - - 420

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

Heavy Metals

Arsenic 2 mg/kg 14 6.2 6.5 4.6

Cadmium 0.4 mg/kg 0.7 0.6 0.5 0.6

Chromium 5 mg/kg 59 57 41 39

Copper 5 mg/kg 63 100 82 76

Lead 5 mg/kg 57 49 37 31

Mercury 0.05 mg/kg 0.17 0.37 0.26 0.26

Nickel 5 mg/kg 14 15 15 15

Selenium 2 mg/kg 3.4 2.2 2.8 < 2

Zinc 5 mg/kg 150 89 96 110

% Moisture 0.1 % 25 19 22 18

Client Sample ID TP05 3.4-3.6 TP05 5.3-5.5 TP06 0.5-0.7 TP06 3.1-3.3

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11626 S15-Au11628 S15-Au11630 S15-Au11633

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg - < 20 - -

TRH C10-C14 20 mg/kg - < 20 - -

TRH C15-C28 50 mg/kg - 150 - -

TRH C29-C36 50 mg/kg - 130 - -

TRH C10-36 (Total) 50 mg/kg - 280 - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg - < 0.5 - -

TRH C6-C10 20 mg/kg - < 20 - -

TRH C6-C10 less BTEX (F1)N04 20 mg/kg - < 20 - -

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg - < 50 - -

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg 2.9 5.3 < 0.5 < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 3.1 5.6 0.6 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 3.4 5.8 1.2 1.2

Acenaphthene 0.5 mg/kg < 0.5 1.1 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Anthracene 0.5 mg/kg 0.6 2.0 < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg 1.9 4.0 < 0.5 < 0.5

Benzo(a)pyrene 0.5 mg/kg 2.1 3.9 < 0.5 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg 1.4 3.5 < 0.5 < 0.5

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Client Sample ID TP05 3.4-3.6 TP05 5.3-5.5 TP06 0.5-0.7 TP06 3.1-3.3

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11626 S15-Au11628 S15-Au11630 S15-Au11633

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(g.h.i)perylene 0.5 mg/kg 1.9 2.9 < 0.5 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg 1.8 3.4 < 0.5 < 0.5

Chrysene 0.5 mg/kg 2.3 4.1 < 0.5 < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Fluoranthene 0.5 mg/kg 6.5 14 < 0.5 < 0.5

Fluorene 0.5 mg/kg < 0.5 0.6 < 0.5 < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg 2.0 2.7 < 0.5 < 0.5

Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 mg/kg 3.3 10 < 0.5 < 0.5

Pyrene 0.5 mg/kg 5.4 11 < 0.5 < 0.5

Total PAH* 0.5 mg/kg 29 63 < 0.5 < 0.5

2-Fluorobiphenyl (surr.) 1 % 100 102 121 109

p-Terphenyl-d14 (surr.) 1 % 128 103 107 105

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg - < 0.1 - -

4.4'-DDD 0.05 mg/kg - < 0.05 - -

4.4'-DDE 0.05 mg/kg - < 0.05 - -

4.4'-DDT 0.05 mg/kg - < 0.05 - -

a-BHC 0.05 mg/kg - < 0.05 - -

Aldrin 0.05 mg/kg - < 0.05 - -

b-BHC 0.05 mg/kg - < 0.05 - -

d-BHC 0.05 mg/kg - < 0.05 - -

Dieldrin 0.05 mg/kg - < 0.05 - -

Endosulfan I 0.05 mg/kg - < 0.05 - -

Endosulfan II 0.05 mg/kg - < 0.05 - -

Endosulfan sulphate 0.05 mg/kg - < 0.05 - -

Endrin 0.05 mg/kg - < 0.05 - -

Endrin aldehyde 0.05 mg/kg - < 0.05 - -

Endrin ketone 0.05 mg/kg - < 0.05 - -

g-BHC (Lindane) 0.05 mg/kg - < 0.05 - -

Heptachlor 0.05 mg/kg - < 0.05 - -

Heptachlor epoxide 0.05 mg/kg - < 0.05 - -

Hexachlorobenzene 0.05 mg/kg - < 0.05 - -

Methoxychlor 0.2 mg/kg - < 0.2 - -

Toxaphene 1 mg/kg - < 1 - -

Dibutylchlorendate (surr.) 1 % - 105 - -

Tetrachloro-m-xylene (surr.) 1 % - 97 - -

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg - < 0.5 - -

Aroclor-1232 0.5 mg/kg - < 0.5 - -

Aroclor-1242 0.5 mg/kg - < 0.5 - -

Aroclor-1248 0.5 mg/kg - < 0.5 - -

Aroclor-1254 0.5 mg/kg - < 0.5 - -

Aroclor-1260 0.5 mg/kg - < 0.5 - -

Total PCB* 0.5 mg/kg - < 0.5 - -

Dibutylchlorendate (surr.) 1 % - 105 - -

Date Reported: Aug 24, 2015
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Client Sample ID TP05 3.4-3.6 TP05 5.3-5.5 TP06 0.5-0.7 TP06 3.1-3.3

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11626 S15-Au11628 S15-Au11630 S15-Au11633

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Speciated Phenols

2.4-Dichlorophenol 0.5 mg/kg - < 0.5 - -

2.4-Dimethylphenol 0.5 mg/kg - < 0.5 - -

2.4.5-Trichlorophenol 0.5 mg/kg - < 0.5 - -

2.4.6-Trichlorophenol 0.5 mg/kg - < 0.5 - -

Phenol 0.5 mg/kg - < 0.5 - -

2-Methylphenol (o-Cresol) 0.5 mg/kg - < 0.5 - -

3&4-Methylphenol (m&p-Cresol) 1 mg/kg - < 1 - -

2-Chlorophenol 0.5 mg/kg - < 0.5 - -

2-Nitrophenol 0.5 mg/kg - < 0.5 - -

4-Chloro-3-methylphenol 0.5 mg/kg - < 0.5 - -

Pentachlorophenol 1 mg/kg - < 1 - -

Phenol-d5 (surr.) 1 % - 90 - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

TRH >C16-C34 100 mg/kg - 280 - -

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

Heavy Metals

Arsenic 2 mg/kg 7.1 9.0 6.2 4.9

Cadmium 0.4 mg/kg 1.6 1.0 < 0.4 < 0.4

Chromium 5 mg/kg 110 66 29 29

Copper 5 mg/kg 190 150 60 26

Lead 5 mg/kg 71 54 28 19

Mercury 0.05 mg/kg 0.84 0.49 0.18 0.07

Nickel 5 mg/kg 28 18 11 20

Selenium 2 mg/kg 2.2 2.5 < 2 < 2

Zinc 5 mg/kg 220 140 66 42

% Moisture 0.1 % 16 14 15 14

Client Sample ID TP06 4.6-4.8 TP07 1.5-1.7 TP07 2.3-2.5 TP07 3.8-4

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11635 S15-Au11638 S15-Au11639 S15-Au11641

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20 - - -

TRH C10-C14 20 mg/kg < 20 - - -

TRH C15-C28 50 mg/kg < 50 - - -

TRH C29-C36 50 mg/kg < 50 - - -

TRH C10-36 (Total) 50 mg/kg < 50 - - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5 - - -

TRH C6-C10 20 mg/kg < 20 - - -

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 - - -

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 - - -

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Client Sample ID TP06 4.6-4.8 TP07 1.5-1.7 TP07 2.3-2.5 TP07 3.8-4

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11635 S15-Au11638 S15-Au11639 S15-Au11641

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 1.5 1.2 < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 1.8 1.4 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 2.0 1.7 1.2

Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5 1.3 0.8 < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5 1.0 0.8 < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 0.8 0.8 < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 1.4 1.0 < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5 1.1 0.7 < 0.5

Chrysene 0.5 mg/kg < 0.5 1.3 1.0 < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Fluoranthene 0.5 mg/kg < 0.5 3.9 2.0 < 0.5

Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 1.6 1.3 < 0.5

Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 mg/kg < 0.5 1.8 1.3 < 0.5

Pyrene 0.5 mg/kg < 0.5 3.5 1.6 < 0.5

Total PAH* 0.5 mg/kg < 0.5 18 11 < 0.5

2-Fluorobiphenyl (surr.) 1 % 112 117 102 96

p-Terphenyl-d14 (surr.) 1 % 117 122 104 104

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg < 0.1 - - -

4.4'-DDD 0.05 mg/kg < 0.05 - - -

4.4'-DDE 0.05 mg/kg < 0.05 - - -

4.4'-DDT 0.05 mg/kg < 0.05 - - -

a-BHC 0.05 mg/kg < 0.05 - - -

Aldrin 0.05 mg/kg < 0.05 - - -

b-BHC 0.05 mg/kg < 0.05 - - -

d-BHC 0.05 mg/kg < 0.05 - - -

Dieldrin 0.05 mg/kg < 0.05 - - -

Endosulfan I 0.05 mg/kg < 0.05 - - -

Endosulfan II 0.05 mg/kg < 0.05 - - -

Endosulfan sulphate 0.05 mg/kg < 0.05 - - -

Endrin 0.05 mg/kg < 0.05 - - -

Endrin aldehyde 0.05 mg/kg < 0.05 - - -

Endrin ketone 0.05 mg/kg < 0.05 - - -

g-BHC (Lindane) 0.05 mg/kg < 0.05 - - -

Heptachlor 0.05 mg/kg < 0.05 - - -

Heptachlor epoxide 0.05 mg/kg < 0.05 - - -

Hexachlorobenzene 0.05 mg/kg < 0.05 - - -

Methoxychlor 0.2 mg/kg < 0.2 - - -

Toxaphene 1 mg/kg < 1 - - -

Dibutylchlorendate (surr.) 1 % 99 - - -

Tetrachloro-m-xylene (surr.) 1 % 102 - - -

Date Reported: Aug 24, 2015
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Client Sample ID TP06 4.6-4.8 TP07 1.5-1.7 TP07 2.3-2.5 TP07 3.8-4

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11635 S15-Au11638 S15-Au11639 S15-Au11641

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg < 0.5 - - -

Aroclor-1232 0.5 mg/kg < 0.5 - - -

Aroclor-1242 0.5 mg/kg < 0.5 - - -

Aroclor-1248 0.5 mg/kg < 0.5 - - -

Aroclor-1254 0.5 mg/kg < 0.5 - - -

Aroclor-1260 0.5 mg/kg < 0.5 - - -

Total PCB* 0.5 mg/kg < 0.5 - - -

Dibutylchlorendate (surr.) 1 % 99 - - -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

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

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

Heavy Metals

Arsenic 2 mg/kg 5.6 5.8 5.8 6.3

Cadmium 0.4 mg/kg < 0.4 0.8 < 0.4 1.6

Chromium 5 mg/kg 36 47 27 56

Copper 5 mg/kg 42 110 50 170

Lead 5 mg/kg 29 37 29 64

Mercury 0.05 mg/kg 0.11 0.41 0.18 0.61

Nickel 5 mg/kg 28 20 13 35

Selenium 2 mg/kg < 2 3.1 2.2 < 2

Zinc 5 mg/kg 92 160 77 260

% Moisture 0.1 % 16 21 16 24

Client Sample ID TP08  2.2-2.4 TP08  3.1-3.3 TP08  3.7-3.9 QC01

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11645 S15-Au11646 S15-Au11647 S15-Au11648

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg - - < 20 < 20

TRH C10-C14 20 mg/kg - - < 20 < 20

TRH C15-C28 50 mg/kg - - < 50 87

TRH C29-C36 50 mg/kg - - < 50 70

TRH C10-36 (Total) 50 mg/kg - - < 50 160

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg - - < 0.5 < 0.5

TRH C6-C10 20 mg/kg - - < 20 < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg - - < 20 < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg - - < 50 < 50

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg 1.4 < 0.5 1.3 5.9

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 1.7 0.6 1.5 5.9

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.9 1.2 1.8 5.9

Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
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Client Sample ID TP08  2.2-2.4 TP08  3.1-3.3 TP08  3.7-3.9 QC01

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11645 S15-Au11646 S15-Au11647 S15-Au11648

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 1.1

Benz(a)anthracene 0.5 mg/kg 0.7 < 0.5 0.9 3.1

Benzo(a)pyrene 0.5 mg/kg 1.0 < 0.5 0.9 3.3

Benzo(b&j)fluorantheneN07 0.5 mg/kg 1.0 < 0.5 0.7 2.7

Benzo(g.h.i)perylene 0.5 mg/kg 1.2 < 0.5 1.1 2.5

Benzo(k)fluoranthene 0.5 mg/kg 0.7 < 0.5 0.8 2.3

Chrysene 0.5 mg/kg 1.0 < 0.5 0.8 3.1

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 1.5

Fluoranthene 0.5 mg/kg 2.2 < 0.5 2.8 8.7

Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg 1.4 < 0.5 1.4 2.8

Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

Phenanthrene 0.5 mg/kg 0.7 < 0.5 1.9 5.0

Pyrene 0.5 mg/kg 2.1 < 0.5 2.7 7.1

Total PAH* 0.5 mg/kg 12 < 0.5 14 43

2-Fluorobiphenyl (surr.) 1 % 103 111 104 107

p-Terphenyl-d14 (surr.) 1 % 107 126 104 108

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg - - < 0.1 < 0.1

4.4'-DDD 0.05 mg/kg - - < 0.05 < 0.05

4.4'-DDE 0.05 mg/kg - - < 0.05 < 0.05

4.4'-DDT 0.05 mg/kg - - < 0.05 < 0.05

a-BHC 0.05 mg/kg - - < 0.05 < 0.05

Aldrin 0.05 mg/kg - - < 0.05 < 0.05

b-BHC 0.05 mg/kg - - < 0.05 < 0.05

d-BHC 0.05 mg/kg - - < 0.05 < 0.05

Dieldrin 0.05 mg/kg - - < 0.05 < 0.05

Endosulfan I 0.05 mg/kg - - < 0.05 < 0.05

Endosulfan II 0.05 mg/kg - - < 0.05 < 0.05

Endosulfan sulphate 0.05 mg/kg - - < 0.05 < 0.05

Endrin 0.05 mg/kg - - < 0.05 < 0.05

Endrin aldehyde 0.05 mg/kg - - < 0.05 < 0.05

Endrin ketone 0.05 mg/kg - - < 0.05 < 0.05

g-BHC (Lindane) 0.05 mg/kg - - < 0.05 < 0.05

Heptachlor 0.05 mg/kg - - < 0.05 < 0.05

Heptachlor epoxide 0.05 mg/kg - - < 0.05 < 0.05

Hexachlorobenzene 0.05 mg/kg - - < 0.05 < 0.05

Methoxychlor 0.2 mg/kg - - < 0.2 < 0.2

Toxaphene 1 mg/kg - - < 1 < 1

Dibutylchlorendate (surr.) 1 % - - 106 102

Tetrachloro-m-xylene (surr.) 1 % - - 100 101

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg - - < 0.5 < 0.5

Aroclor-1232 0.5 mg/kg - - < 0.5 < 0.5

Aroclor-1242 0.5 mg/kg - - < 0.5 < 0.5

Aroclor-1248 0.5 mg/kg - - < 0.5 < 0.5

Aroclor-1254 0.5 mg/kg - - < 0.5 < 0.5

Aroclor-1260 0.5 mg/kg - - < 0.5 < 0.5

Total PCB* 0.5 mg/kg - - < 0.5 < 0.5

Dibutylchlorendate (surr.) 1 % - - 106 102
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Client Sample ID TP08  2.2-2.4 TP08  3.1-3.3 TP08  3.7-3.9 QC01

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. S15-Au11645 S15-Au11646 S15-Au11647 S15-Au11648

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Speciated Phenols

2.4-Dichlorophenol 0.5 mg/kg - - < 0.5 < 0.5

2.4-Dimethylphenol 0.5 mg/kg - - < 0.5 < 0.5

2.4.5-Trichlorophenol 0.5 mg/kg - - < 0.5 < 0.5

2.4.6-Trichlorophenol 0.5 mg/kg - - < 0.5 < 0.5

Phenol 0.5 mg/kg - - < 0.5 < 0.5

2-Methylphenol (o-Cresol) 0.5 mg/kg - - < 0.5 < 0.5

3&4-Methylphenol (m&p-Cresol) 1 mg/kg - - < 1 < 1

2-Chlorophenol 0.5 mg/kg - - < 0.5 < 0.5

2-Nitrophenol 0.5 mg/kg - - < 0.5 < 0.5

4-Chloro-3-methylphenol 0.5 mg/kg - - < 0.5 < 0.5

Pentachlorophenol 1 mg/kg - - < 1 < 1

Phenol-d5 (surr.) 1 % - - 76 91

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

TRH >C16-C34 100 mg/kg - - < 100 160

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

Heavy Metals

Arsenic 2 mg/kg 5.6 4.9 6.1 6.5

Cadmium 0.4 mg/kg 0.5 1.2 0.4 0.4

Chromium 5 mg/kg 26 64 24 42

Copper 5 mg/kg 46 150 36 56

Lead 5 mg/kg 24 54 26 30

Mercury 0.05 mg/kg 0.13 0.60 0.12 0.18

Nickel 5 mg/kg 12 20 9.7 13

Selenium 2 mg/kg 2.9 2.4 2.2 < 2

Zinc 5 mg/kg 86 180 67 81

% Moisture 0.1 % 19 16 16 19

Client Sample ID QC05

Sample Matrix Soil

Eurofins | mgt Sample No. S15-Au11652

Date Sampled Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 20 mg/kg < 20

TRH C10-C14 20 mg/kg < 20

TRH C15-C28 50 mg/kg < 50

TRH C29-C36 50 mg/kg < 50

TRH C10-36 (Total) 50 mg/kg < 50

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.5 mg/kg < 0.5

TRH C6-C10 20 mg/kg < 20

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Client Sample ID QC05

Sample Matrix Soil

Eurofins | mgt Sample No. S15-Au11652

Date Sampled Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2

Acenaphthene 0.5 mg/kg < 0.5

Acenaphthylene 0.5 mg/kg < 0.5

Anthracene 0.5 mg/kg < 0.5

Benz(a)anthracene 0.5 mg/kg < 0.5

Benzo(a)pyrene 0.5 mg/kg < 0.5

Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5

Benzo(g.h.i)perylene 0.5 mg/kg < 0.5

Benzo(k)fluoranthene 0.5 mg/kg < 0.5

Chrysene 0.5 mg/kg < 0.5

Dibenz(a.h)anthracene 0.5 mg/kg < 0.5

Fluoranthene 0.5 mg/kg < 0.5

Fluorene 0.5 mg/kg < 0.5

Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5

Naphthalene 0.5 mg/kg < 0.5

Phenanthrene 0.5 mg/kg < 0.5

Pyrene 0.5 mg/kg < 0.5

Total PAH* 0.5 mg/kg < 0.5

2-Fluorobiphenyl (surr.) 1 % 100

p-Terphenyl-d14 (surr.) 1 % 104

Organochlorine Pesticides

Chlordanes - Total 0.1 mg/kg < 0.1

4.4'-DDD 0.05 mg/kg < 0.05

4.4'-DDE 0.05 mg/kg < 0.05

4.4'-DDT 0.05 mg/kg < 0.05

a-BHC 0.05 mg/kg < 0.05

Aldrin 0.05 mg/kg < 0.05

b-BHC 0.05 mg/kg < 0.05

d-BHC 0.05 mg/kg < 0.05

Dieldrin 0.05 mg/kg 0.06

Endosulfan I 0.05 mg/kg < 0.05

Endosulfan II 0.05 mg/kg < 0.05

Endosulfan sulphate 0.05 mg/kg < 0.05

Endrin 0.05 mg/kg < 0.05

Endrin aldehyde 0.05 mg/kg < 0.05

Endrin ketone 0.05 mg/kg < 0.05

g-BHC (Lindane) 0.05 mg/kg < 0.05

Heptachlor 0.05 mg/kg < 0.05

Heptachlor epoxide 0.05 mg/kg < 0.05

Hexachlorobenzene 0.05 mg/kg < 0.05

Methoxychlor 0.2 mg/kg < 0.2

Toxaphene 1 mg/kg < 1

Dibutylchlorendate (surr.) 1 % 99

Tetrachloro-m-xylene (surr.) 1 % 86

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Client Sample ID QC05

Sample Matrix Soil

Eurofins | mgt Sample No. S15-Au11652

Date Sampled Aug 14, 2015

Test/Reference LOR Unit

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.5 mg/kg < 0.5

Aroclor-1232 0.5 mg/kg < 0.5

Aroclor-1242 0.5 mg/kg < 0.5

Aroclor-1248 0.5 mg/kg < 0.5

Aroclor-1254 0.5 mg/kg < 0.5

Aroclor-1260 0.5 mg/kg < 0.5

Total PCB* 0.5 mg/kg < 0.5

Dibutylchlorendate (surr.) 1 % 99

Speciated Phenols

2.4-Dichlorophenol 0.5 mg/kg < 0.5

2.4-Dimethylphenol 0.5 mg/kg < 0.5

2.4.5-Trichlorophenol 0.5 mg/kg < 0.5

2.4.6-Trichlorophenol 0.5 mg/kg < 0.5

Phenol 0.5 mg/kg < 0.5

2-Methylphenol (o-Cresol) 0.5 mg/kg < 0.5

3&4-Methylphenol (m&p-Cresol) 1 mg/kg < 1

2-Chlorophenol 0.5 mg/kg < 0.5

2-Nitrophenol 0.5 mg/kg < 0.5

4-Chloro-3-methylphenol 0.5 mg/kg < 0.5

Pentachlorophenol 1 mg/kg < 1

Phenol-d5 (surr.) 1 % 92

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 50 mg/kg < 50

TRH >C16-C34 100 mg/kg < 100

TRH >C34-C40 100 mg/kg < 100

Heavy Metals

Arsenic 2 mg/kg 4.1

Cadmium 0.4 mg/kg 0.5

Chromium 5 mg/kg 32

Copper 5 mg/kg 77

Lead 5 mg/kg 26

Mercury 0.05 mg/kg 0.23

Nickel 5 mg/kg 11

Selenium 2 mg/kg < 2

Zinc 5 mg/kg 86

% Moisture 0.1 % 11

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Sydney Aug 19, 2015 14 Day

- Method: TRH C6-C36 - LTM-ORG-2010

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Aug 19, 2015 14 Day

- Method: TRH C6-C40 - LTM-ORG-2010

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Aug 19, 2015 14 Day

- Method: TRH C6-C40 - LTM-ORG-2010

Polycyclic Aromatic Hydrocarbons Sydney Aug 19, 2015 14 Day

- Method: E007 Polyaromatic Hydrocarbons (PAH)

Organochlorine Pesticides Sydney Aug 19, 2015 14 Day

- Method: E013 Organochlorine Pesticides (OC)

Polychlorinated Biphenyls (PCB) Sydney Aug 19, 2015 28 Day

- Method: E013 Polychlorinated Biphenyls (PCB)

Speciated Phenols Sydney Aug 19, 2015 14 Day

- Method: E008 Speciated Phenols

Metals M8 Sydney Aug 19, 2015 28 Day

- Method: LTM-MET-3040_R0 TOTAL AND DISSOLVED METALS AND MERCURY IN WATERS BY ICP-MS

Heavy Metals Sydney Aug 19, 2015 180 Day

- Method: LTM-MET-3030 by ICP-OES (hydride ICP-OES for Mercury)

% Moisture Sydney Aug 14, 2015 14 Day

- Method: LTM-GEN-7080 Moisture

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

Sample ID Sample Date Sampling
Time

Matrix LAB ID

TP01 0-0.15 Aug 14, 2015 Soil S15-Au11564 X

TP01 0.15-0.3 Aug 14, 2015 Soil S15-Au11565 X

TP01 0.3-0.5 Aug 14, 2015 Soil S15-Au11566 X

TP01 0.7-0.9 Aug 14, 2015 Soil S15-Au11567 X

TP01 1.2-1.4 Aug 14, 2015 Soil S15-Au11568 X

TP01 1.7-1.9 Aug 14, 2015 Soil S15-Au11569 X X X X X X X X

TP01 2.3-2.5 Aug 14, 2015 Soil S15-Au11570 X

TP01 2.8-3.0 Aug 14, 2015 Soil S15-Au11571 X

TP01 3.1-3.3 Aug 14, 2015 Soil S15-Au11572 X X X X X X X X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
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Phone : +61 7 3902 4600
NATA # 1261 Site # 20794
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP01 3.5-3.7 Aug 14, 2015 Soil S15-Au11573 X

TP01 4.2-4.4 Aug 14, 2015 Soil S15-Au11574 X

TP01 4.7-4.9 Aug 14, 2015 Soil S15-Au11575 X

TP01 5.3-5.5 Aug 14, 2015 Soil S15-Au11576 X X X X

TP01 5.8-6 Aug 14, 2015 Soil S15-Au11577 X

TP02 0-0.15 Aug 14, 2015 Soil S15-Au11578 X

TP02 0.15-0.3 Aug 14, 2015 Soil S15-Au11579 X X X X

TP02 0.3-0.5 Aug 14, 2015 Soil S15-Au11580 X

TP02 0.8-1.0 Aug 14, 2015 Soil S15-Au11581 X

TP02 1.2-1.4 Aug 14, 2015 Soil S15-Au11582 X X X X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP02 1.7-1.9 Aug 14, 2015 Soil S15-Au11583 X

TP02 2.3-2.5 Aug 14, 2015 Soil S15-Au11584 X

TP02 2.8-3.0 Aug 14, 2015 Soil S15-Au11585 X

TP02 3.2-3.4 Aug 14, 2015 Soil S15-Au11586 X

TP02 3.6-3.8 Aug 14, 2015 Soil S15-Au11587 X

TP02 4.1-4.3 Aug 14, 2015 Soil S15-Au11588 X

TP02 4.7-4.9 Aug 14, 2015 Soil S15-Au11589 X X X X X X X X

TP02 5.1-5.3 Aug 14, 2015 Soil S15-Au11590 X

TP02 5.8-6 Aug 14, 2015 Soil S15-Au11591 X

TP03 0-0.15 Aug 14, 2015 Soil S15-Au11592 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP03 0.15-0.3 Aug 14, 2015 Soil S15-Au11593 X

TP03 0.3-0.5 Aug 14, 2015 Soil S15-Au11594 X X X X

TP03 0.6-0.8 Aug 14, 2015 Soil S15-Au11595 X

TP03 1.2-1.4 Aug 14, 2015 Soil S15-Au11596 X

TP03 1.6-1.8 Aug 14, 2015 Soil S15-Au11597 X

TP03 2.1-2.3 Aug 14, 2015 Soil S15-Au11598 X

TP03 2.5-2.7 Aug 14, 2015 Soil S15-Au11599 X

TP03 3.2-3.4 Aug 14, 2015 Soil S15-Au11600 X

TP03 3.6-3.8 Aug 14, 2015 Soil S15-Au11601 X X X X

TP03 4.1-4.3 Aug 14, 2015 Soil S15-Au11602 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP03 4.8-5 Aug 14, 2015 Soil S15-Au11603 X

TP03 5.2-5.4 Aug 14, 2015 Soil S15-Au11604 X X X X X X X X

TP03 5.5-5.7 Aug 14, 2015 Soil S15-Au11605 X

TP04 0-0.15 Aug 14, 2015 Soil S15-Au11606 X

TP04 0.15-0.3 Aug 14, 2015 Soil S15-Au11607 X

TP04 0.3-0.5 Aug 14, 2015 Soil S15-Au11608 X X X X

TP04 0.8-1.0 Aug 14, 2015 Soil S15-Au11609 X

TP04 1.0-1.2 Aug 14, 2015 Soil S15-Au11610 X

TP04 1.5-1.7 Aug 14, 2015 Soil S15-Au11611 X

TP04 2.0-2.3 Aug 14, 2015 Soil S15-Au11612 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP04 2.1-2.3 Aug 14, 2015 Soil S15-Au11613 X

TP04 2.6-2.8 Aug 14, 2015 Soil S15-Au11614 X X X X

TP04 3.1-3.3 Aug 14, 2015 Soil S15-Au11615 X

TP04 3.5-3.7 Aug 14, 2015 Soil S15-Au11616 X

TP04 4.2-4.4 Aug 14, 2015 Soil S15-Au11617 X

TP04 4.8-5 Aug 14, 2015 Soil S15-Au11618 X

TP04 5.3-5.5 Aug 14, 2015 Soil S15-Au11619 X

TP04 5.7-5.9 Aug 14, 2015 Soil S15-Au11620 X X X X X X X X

TP05 0-0.15 Aug 14, 2015 Soil S15-Au11621 X

TP05 0.3-0.5 Aug 14, 2015 Soil S15-Au11622 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP05 0.7-0.9 Aug 14, 2015 Soil S15-Au11623 X

TP05 1.5-1.7 Aug 14, 2015 Soil S15-Au11624 X

TP05 2.3-2.4 Aug 14, 2015 Soil S15-Au11625 X

TP05 3.4-3.6 Aug 14, 2015 Soil S15-Au11626 X X X X

TP05 4.5-4.7 Aug 14, 2015 Soil S15-Au11627 X

TP05 5.3-5.5 Aug 14, 2015 Soil S15-Au11628 X X X X X X X X

TP06 0-0.2 Aug 14, 2015 Soil S15-Au11629 X

TP06 0.5-0.7 Aug 14, 2015 Soil S15-Au11630 X X X X

TP06 1.5-1.7 Aug 14, 2015 Soil S15-Au11631 X

TP06 2.4-2.6 Aug 14, 2015 Soil S15-Au11632 X
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Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP06 3.1-3.3 Aug 14, 2015 Soil S15-Au11633 X X X X

TP06 4.1-4.3 Aug 14, 2015 Soil S15-Au11634 X

TP06 4.6-4.8 Aug 14, 2015 Soil S15-Au11635 X X X X X X X

TP07 0-0.15 Aug 14, 2015 Soil S15-Au11636 X

TP07 0.5-0.7 Aug 14, 2015 Soil S15-Au11637 X

TP07 1.5-1.7 Aug 14, 2015 Soil S15-Au11638 X X X X

TP07 2.3-2.5 Aug 14, 2015 Soil S15-Au11639 X X X X

TP07 3.1-3.3 Aug 14, 2015 Soil S15-Au11640 X

TP07 3.8-4 Aug 14, 2015 Soil S15-Au11641 X X X X

TP08 0.2-0.4 Aug 14, 2015 Soil S15-Au11642 X
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP08 0.7-0.9 Aug 14, 2015 Soil S15-Au11643 X

TP08 1.5-1.7 Aug 14, 2015 Soil S15-Au11644 X

TP08  2.2-2.4 Aug 14, 2015 Soil S15-Au11645 X X X X

TP08  3.1-3.3 Aug 14, 2015 Soil S15-Au11646 X X X X

TP08  3.7-3.9 Aug 14, 2015 Soil S15-Au11647 X X X X X X X X

QC01 Aug 14, 2015 Soil S15-Au11648 X X X X X X X X

QC02 Aug 14, 2015 Soil S15-Au11649 X

QC03 Aug 14, 2015 Soil S15-Au11650 X

QC04 Aug 14, 2015 Soil S15-Au11651 X

QC05 Aug 14, 2015 Soil S15-Au11652 X X X X X X X X
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TRIP SPIKE Aug 14, 2015 Water S15-Au11653 X

TRIP BLANK Aug 14, 2015 Water S15-Au11654 X

RINSATE Aug 14, 2015 Water S15-Au11655 X X X X X X X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Page 26 of 35

Report Number: 468774-S



Eurofins | mgt Internal Quality Control Review and Glossary

General

Holding Times

UNITS

TERMS

QC - ACCEPTANCE CRITERIA

QC DATA GENERAL COMMENTS

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on

request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample

Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per Kilogram mg/l: milligrams per litre

ug/l: micrograms per litre ppm: Parts per million

ppb: Parts per billion %: Percentage

org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units

MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery

CRM Certified Reference Material - reported as percent recovery

Method Blank In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.

Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

ASLP Australian Standard Leaching Procedure (AS4439.3)

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 mg/kg < 20 20 Pass

TRH C10-C14 mg/kg < 20 20 Pass

TRH C15-C28 mg/kg < 50 50 Pass

TRH C29-C36 mg/kg < 50 50 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene mg/kg < 0.5 0.5 Pass

TRH C6-C10 mg/kg < 20 20 Pass

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/kg < 0.5 0.5 Pass

Acenaphthylene mg/kg < 0.5 0.5 Pass

Anthracene mg/kg < 0.5 0.5 Pass

Benz(a)anthracene mg/kg < 0.5 0.5 Pass

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass

Chrysene mg/kg < 0.5 0.5 Pass

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass

Fluoranthene mg/kg < 0.5 0.5 Pass

Fluorene mg/kg < 0.5 0.5 Pass

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass

Naphthalene mg/kg < 0.5 0.5 Pass

Phenanthrene mg/kg < 0.5 0.5 Pass

Pyrene mg/kg < 0.5 0.5 Pass

Method Blank

Organochlorine Pesticides

Chlordanes - Total mg/kg < 0.1 0.1 Pass

4.4'-DDD mg/kg < 0.05 0.05 Pass

4.4'-DDE mg/kg < 0.05 0.05 Pass

4.4'-DDT mg/kg < 0.05 0.05 Pass

a-BHC mg/kg < 0.05 0.05 Pass

Aldrin mg/kg < 0.05 0.05 Pass

b-BHC mg/kg < 0.05 0.05 Pass

d-BHC mg/kg < 0.05 0.05 Pass

Dieldrin mg/kg < 0.05 0.05 Pass

Endosulfan I mg/kg < 0.05 0.05 Pass

Endosulfan II mg/kg < 0.05 0.05 Pass

Endosulfan sulphate mg/kg < 0.05 0.05 Pass

Endrin mg/kg < 0.05 0.05 Pass

Endrin aldehyde mg/kg < 0.05 0.05 Pass

Endrin ketone mg/kg < 0.05 0.05 Pass

g-BHC (Lindane) mg/kg < 0.05 0.05 Pass

Heptachlor mg/kg < 0.05 0.05 Pass

Heptachlor epoxide mg/kg < 0.05 0.05 Pass

Hexachlorobenzene mg/kg < 0.05 0.05 Pass

Methoxychlor mg/kg < 0.2 0.2 Pass

Toxaphene mg/kg < 1 1 Pass

Method Blank
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Polychlorinated Biphenyls (PCB)

Aroclor-1016 mg/kg < 0.5 0.5 Pass

Aroclor-1232 mg/kg < 0.5 0.5 Pass

Aroclor-1242 mg/kg < 0.5 0.5 Pass

Aroclor-1248 mg/kg < 0.5 0.5 Pass

Aroclor-1254 mg/kg < 0.5 0.5 Pass

Aroclor-1260 mg/kg < 0.5 0.5 Pass

Total PCB* mg/kg < 0.5 0.5 Pass

Method Blank

Speciated Phenols

2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass

2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass

2.4.5-Trichlorophenol mg/kg < 0.5 0.5 Pass

2.4.6-Trichlorophenol mg/kg < 0.5 0.5 Pass

Phenol mg/kg < 0.5 0.5 Pass

2-Methylphenol (o-Cresol) mg/kg < 0.5 0.5 Pass

3&4-Methylphenol (m&p-Cresol) mg/kg < 1 1 Pass

2-Chlorophenol mg/kg < 0.5 0.5 Pass

2-Nitrophenol mg/kg < 0.5 0.5 Pass

4-Chloro-3-methylphenol mg/kg < 0.5 0.5 Pass

Pentachlorophenol mg/kg < 1 1 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

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

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

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

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.05 0.05 Pass

Nickel mg/kg < 5 5 Pass

Selenium mg/kg < 2 2 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 % 92 70-130 Pass

TRH C10-C14 % 112 70-130 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene % 104 70-130 Pass

TRH C6-C10 % 86 70-130 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 83 70-130 Pass

Acenaphthylene % 77 70-130 Pass

Anthracene % 78 70-130 Pass

Benz(a)anthracene % 79 70-130 Pass

Benzo(a)pyrene % 77 70-130 Pass

Benzo(b&j)fluoranthene % 72 70-130 Pass

Benzo(g.h.i)perylene % 99 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Benzo(k)fluoranthene % 84 70-130 Pass

Chrysene % 94 70-130 Pass

Dibenz(a.h)anthracene % 129 70-130 Pass

Fluoranthene % 79 70-130 Pass

Fluorene % 83 70-130 Pass

Indeno(1.2.3-cd)pyrene % 111 70-130 Pass

Naphthalene % 91 70-130 Pass

Phenanthrene % 88 70-130 Pass

Pyrene % 93 70-130 Pass

LCS - % Recovery

Organochlorine Pesticides

Chlordanes - Total % 108 70-130 Pass

4.4'-DDD % 126 70-130 Pass

4.4'-DDE % 106 70-130 Pass

4.4'-DDT % 89 70-130 Pass

a-BHC % 109 70-130 Pass

Aldrin % 110 70-130 Pass

b-BHC % 104 70-130 Pass

d-BHC % 110 70-130 Pass

Dieldrin % 110 70-130 Pass

Endosulfan I % 107 70-130 Pass

Endosulfan II % 108 70-130 Pass

Endosulfan sulphate % 107 70-130 Pass

Endrin % 100 70-130 Pass

Endrin aldehyde % 103 70-130 Pass

Endrin ketone % 90 70-130 Pass

g-BHC (Lindane) % 106 70-130 Pass

Heptachlor % 78 70-130 Pass

Heptachlor epoxide % 106 70-130 Pass

Methoxychlor % 96 70-130 Pass

LCS - % Recovery

Speciated Phenols

2.4-Dichlorophenol % 104 30-130 Pass

2.4-Dimethylphenol % 83 30-130 Pass

2.4.5-Trichlorophenol % 95 30-130 Pass

2.4.6-Trichlorophenol % 80 30-130 Pass

Phenol % 72 30-130 Pass

2-Methylphenol (o-Cresol) % 87 30-130 Pass

3&4-Methylphenol (m&p-Cresol) % 77 30-130 Pass

2-Chlorophenol % 88 30-130 Pass

2-Nitrophenol % 99 30-130 Pass

4-Chloro-3-methylphenol % 82 30-130 Pass

Pentachlorophenol % 71 30-130 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 % 116 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 103 70-130 Pass

Cadmium % 109 70-130 Pass

Chromium % 105 70-130 Pass

Copper % 105 70-130 Pass

Lead % 109 70-130 Pass

Mercury % 100 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Nickel % 104 70-130 Pass

Selenium % 93 70-130 Pass

Zinc % 108 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1

TRH C6-C9 S15-Au11033 NCP % 112 70-130 Pass

TRH C10-C14 S15-Au11545 NCP % 79 70-130 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

Naphthalene S15-Au11033 NCP % 126 70-130 Pass

TRH C6-C10 S15-Au11033 NCP % 111 70-130 Pass

Spike - % Recovery

Organochlorine Pesticides Result 1

Chlordanes - Total S15-Au11033 NCP % 97 70-130 Pass

4.4'-DDD S15-Au11033 NCP % 119 70-130 Pass

4.4'-DDE S15-Au11033 NCP % 106 70-130 Pass

4.4'-DDT S15-Au11033 NCP % 102 70-130 Pass

a-BHC S15-Au11033 NCP % 98 70-130 Pass

Aldrin S15-Au11033 NCP % 100 70-130 Pass

b-BHC S15-Au11033 NCP % 97 70-130 Pass

d-BHC S15-Au11033 NCP % 100 70-130 Pass

Dieldrin S15-Au11033 NCP % 112 70-130 Pass

Endosulfan I S15-Au11033 NCP % 95 70-130 Pass

Endosulfan II S15-Au11033 NCP % 116 70-130 Pass

Endosulfan sulphate S15-Au11033 NCP % 108 70-130 Pass

Endrin S15-Au11033 NCP % 110 70-130 Pass

Endrin aldehyde S15-Au11033 NCP % 109 70-130 Pass

Endrin ketone S15-Au11033 NCP % 118 70-130 Pass

g-BHC (Lindane) S15-Au11033 NCP % 100 70-130 Pass

Heptachlor S15-Au11033 NCP % 112 70-130 Pass

Heptachlor epoxide S15-Au11033 NCP % 97 70-130 Pass

Methoxychlor S15-Au11033 NCP % 121 70-130 Pass

Spike - % Recovery

Speciated Phenols Result 1

2.4-Dichlorophenol S15-Au11513 NCP % 108 30-130 Pass

2.4-Dimethylphenol S15-Au11513 NCP % 84 30-130 Pass

2.4.5-Trichlorophenol S15-Au11513 NCP % 93 30-130 Pass

2.4.6-Trichlorophenol S15-Au11513 NCP % 80 30-130 Pass

Phenol S15-Au11513 NCP % 72 30-130 Pass

2-Methylphenol (o-Cresol) S15-Au11513 NCP % 78 30-130 Pass

3&4-Methylphenol (m&p-Cresol) S15-Au11513 NCP % 70 30-130 Pass

2-Chlorophenol S15-Au11513 NCP % 85 30-130 Pass

2-Nitrophenol S15-Au11513 NCP % 82 30-130 Pass

4-Chloro-3-methylphenol S15-Au11513 NCP % 82 30-130 Pass

Pentachlorophenol S15-Au16113 NCP % 87 30-130 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

TRH >C10-C16 S15-Au11545 NCP % 83 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Arsenic S15-Au11572 CP % 98 70-130 Pass

Cadmium S15-Au11572 CP % 109 70-130 Pass

Chromium S15-Au11572 CP % 90 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Copper S15-Au11572 CP % 130 70-130 Pass

Lead S15-Au11572 CP % 111 70-130 Pass

Mercury S15-Au11572 CP % 105 70-130 Pass

Nickel S15-Au11572 CP % 108 70-130 Pass

Selenium S15-Au11572 CP % 88 70-130 Pass

Zinc S15-Au11572 CP % 112 70-130 Pass

Spike - % Recovery

Polychlorinated Biphenyls (PCB) Result 1

Aroclor-1260 S15-Au13484 NCP % 101 70-130 Pass

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S15-Au11635 CP % 88 70-130 Pass

Acenaphthylene S15-Au11635 CP % 72 70-130 Pass

Anthracene S15-Au11635 CP % 82 70-130 Pass

Benz(a)anthracene S15-Au11635 CP % 91 70-130 Pass

Benzo(a)pyrene S15-Au11635 CP % 88 70-130 Pass

Benzo(b&j)fluoranthene S15-Au11635 CP % 92 70-130 Pass

Benzo(g.h.i)perylene S15-Au11635 CP % 115 70-130 Pass

Benzo(k)fluoranthene S15-Au11635 CP % 85 70-130 Pass

Chrysene S15-Au11635 CP % 93 70-130 Pass

Dibenz(a.h)anthracene S15-Au11635 CP % 118 70-130 Pass

Fluoranthene S15-Au11635 CP % 117 70-130 Pass

Fluorene S15-Au11635 CP % 72 70-130 Pass

Indeno(1.2.3-cd)pyrene S15-Au11635 CP % 112 70-130 Pass

Naphthalene S15-Au11635 CP % 76 70-130 Pass

Phenanthrene S15-Au11635 CP % 86 70-130 Pass

Pyrene S15-Au11635 CP % 108 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Arsenic S15-Au11641 CP % 106 70-130 Pass

Cadmium S15-Au11641 CP % 107 70-130 Pass

Chromium S15-Au11641 CP % 106 70-130 Pass

Lead S15-Au11641 CP % 71 70-130 Pass

Mercury S15-Au11641 CP % 119 70-130 Pass

Nickel S15-Au11641 CP % 129 70-130 Pass

Selenium S15-Au11641 CP % 95 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD

TRH C6-C9 S15-Au11032 NCP mg/kg < 20 < 20 <1 30% Pass

Duplicate

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

Naphthalene S15-Au11032 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

TRH C6-C10 S15-Au11032 NCP mg/kg < 20 < 20 <1 30% Pass

Duplicate

Organochlorine Pesticides Result 1 Result 2 RPD

Chlordanes - Total S15-Au11032 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

4.4'-DDD S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

4.4'-DDE S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

4.4'-DDT S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

a-BHC S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Aldrin S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

b-BHC S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

d-BHC S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
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Duplicate

Organochlorine Pesticides Result 1 Result 2 RPD

Dieldrin S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan I S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan II S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endosulfan sulphate S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin aldehyde S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Endrin ketone S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

g-BHC (Lindane) S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Heptachlor S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Heptachlor epoxide S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Hexachlorobenzene S15-Au11032 NCP mg/kg < 0.05 < 0.05 <1 30% Pass

Methoxychlor S15-Au11032 NCP mg/kg < 0.2 < 0.2 <1 30% Pass

Toxaphene S15-Au11032 NCP mg/kg < 1 < 1 <1 30% Pass

Duplicate

Speciated Phenols Result 1 Result 2 RPD

2.4-Dichlorophenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

2.4-Dimethylphenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

2.4.5-Trichlorophenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

2.4.6-Trichlorophenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

2-Methylphenol (o-Cresol) S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

3&4-Methylphenol (m&p-Cresol) S15-Au15306 NCP mg/kg < 1 < 1 <1 30% Pass

2-Chlorophenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

2-Nitrophenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

4-Chloro-3-methylphenol S15-Au15306 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Pentachlorophenol S15-Au15306 NCP mg/kg < 1 < 1 <1 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S15-Au11569 CP mg/kg 6.5 5.9 10 30% Pass

Cadmium S15-Au11569 CP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S15-Au11569 CP mg/kg 37 40 6.0 30% Pass

Copper S15-Au11569 CP mg/kg 42 53 24 30% Pass

Lead S15-Au11569 CP mg/kg 26 29 10 30% Pass

Mercury S15-Au11569 CP mg/kg 0.22 0.21 7.0 30% Pass

Nickel S15-Au11569 CP mg/kg 14 12 16 30% Pass

Selenium S15-Au11569 CP mg/kg < 2 < 2 <1 30% Pass

Zinc S15-Au11569 CP mg/kg 80 80 <1 30% Pass

Duplicate

Polychlorinated Biphenyls (PCB) Result 1 Result 2 RPD

Aroclor-1016 S15-Au11545 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1232 S15-Au11545 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1242 S15-Au11545 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1248 S15-Au11545 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1254 S15-Au11545 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Aroclor-1260 S15-Au11545 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S15-Au11594 CP % 19 19 2.0 30% Pass

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Acenaphthylene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Anthracene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benz(a)anthracene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Benzo(a)pyrene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(b&j)fluoranthene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(g.h.i)perylene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Benzo(k)fluoranthene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Chrysene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Dibenz(a.h)anthracene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluoranthene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Fluorene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Indeno(1.2.3-cd)pyrene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Naphthalene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Phenanthrene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Pyrene S15-Au11633 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S15-Au11635 CP % 16 16 5.0 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S15-Au11639 CP mg/kg 5.8 5.3 10 30% Pass

Cadmium S15-Au11639 CP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S15-Au11639 CP mg/kg 27 23 15 30% Pass

Copper S15-Au11639 CP mg/kg 50 46 8.0 30% Pass

Lead S15-Au11639 CP mg/kg 29 24 17 30% Pass

Mercury S15-Au11639 CP mg/kg 0.18 0.15 20 30% Pass

Nickel S15-Au11639 CP mg/kg 13 12 6.0 30% Pass

Selenium S15-Au11639 CP mg/kg 2.2 < 2 12 30% Pass

Zinc S15-Au11639 CP mg/kg 77 83 7.0 30% Pass

Duplicate

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD

TRH C10-C14 S15-Au11647 CP mg/kg < 20 < 20 <1 30% Pass

TRH C15-C28 S15-Au11647 CP mg/kg < 50 < 50 <1 30% Pass

TRH C29-C36 S15-Au11647 CP mg/kg < 50 < 50 <1 30% Pass

Duplicate

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

TRH >C10-C16 S15-Au11647 CP mg/kg < 50 < 50 <1 30% Pass

TRH >C16-C34 S15-Au11647 CP mg/kg < 100 < 100 <1 30% Pass

TRH >C34-C40 S15-Au11647 CP mg/kg < 100 < 100 <1 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q17 LCS Recovery outside of acceptance criteria however acceptable recoveries were obtained for other compounds in this group

Authorised By

Charl Du Preez Analytical Services Manager

Bob Symons Senior Analyst-Inorganic (NSW)

Ryan Hamilton Senior Analyst-Organic (NSW)

Ryan Hamilton Senior Analyst-Volatile (NSW)

Ivan Taylor Senior Analyst-Metal (NSW)

Glenn Jackson

National Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Certificate of Analysis

JBS & G Australia (NSW & WA) P/L

Level 1, 50 Margaret St

Sydney

NSW 2000

Attention: Katie Linz

Report 468774-W

Project name SP30

Project ID 51056

Received Date Aug 14, 2015

Client Sample ID TRIP SPIKE TRIP BLANK RINSATE

Sample Matrix Water Water Water

Eurofins | mgt Sample No. S15-Au11653 S15-Au11654 S15-Au11655

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 0.02 mg/L - - < 0.02

TRH C10-C14 0.05 mg/L - - < 0.05

TRH C15-C28 0.1 mg/L - - < 0.1

TRH C29-C36 0.1 mg/L - - < 0.1

TRH C10-36 (Total) 0.1 mg/L - - < 0.1

BTEX

Benzene 0.001 mg/L 112% < 0.001 -

Toluene 0.001 mg/L 112% < 0.001 -

Ethylbenzene 0.001 mg/L 109% < 0.001 -

m&p-Xylenes 0.002 mg/L 109% < 0.002 -

o-Xylene 0.001 mg/L 110% < 0.001 -

Xylenes - Total 0.003 mg/L 110% < 0.003 -

4-Bromofluorobenzene (surr.) 1 % 101 94 -

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

NaphthaleneN02 0.02 mg/L - - < 0.02

TRH C6-C10 0.02 mg/L - - < 0.02

TRH C6-C10 less BTEX (F1)N04 0.02 mg/L - - < 0.02

TRH >C10-C16 less Naphthalene (F2)N01 0.05 mg/L - - < 0.05

Polycyclic Aromatic Hydrocarbons

Acenaphthene 0.001 mg/L - - < 0.001

Acenaphthylene 0.001 mg/L - - < 0.001

Anthracene 0.001 mg/L - - < 0.001

Benz(a)anthracene 0.001 mg/L - - < 0.001

Benzo(a)pyrene 0.001 mg/L - - < 0.001

Benzo(b&j)fluorantheneN07 0.001 mg/L - - < 0.001

Benzo(g.h.i)perylene 0.001 mg/L - - < 0.001

Benzo(k)fluoranthene 0.001 mg/L - - < 0.001

Chrysene 0.001 mg/L - - < 0.001

Dibenz(a.h)anthracene 0.001 mg/L - - < 0.001

Fluoranthene 0.001 mg/L - - < 0.001

Fluorene 0.001 mg/L - - < 0.001

Indeno(1.2.3-cd)pyrene 0.001 mg/L - - < 0.001

Naphthalene 0.001 mg/L - - < 0.001

Phenanthrene 0.001 mg/L - - < 0.001

Pyrene 0.001 mg/L - - < 0.001
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Client Sample ID TRIP SPIKE TRIP BLANK RINSATE

Sample Matrix Water Water Water

Eurofins | mgt Sample No. S15-Au11653 S15-Au11654 S15-Au11655

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Polycyclic Aromatic Hydrocarbons

Total PAH* 0.001 mg/L - - < 0.001

2-Fluorobiphenyl (surr.) 1 % - - 104

p-Terphenyl-d14 (surr.) 1 % - - 113

Organochlorine Pesticides

Chlordanes - Total 0.001 mg/L - - < 0.001

4.4'-DDD 0.0001 mg/L - - < 0.0001

4.4'-DDE 0.0001 mg/L - - < 0.0001

4.4'-DDT 0.0001 mg/L - - < 0.0001

a-BHC 0.0001 mg/L - - < 0.0001

Aldrin 0.0001 mg/L - - < 0.0001

b-BHC 0.0001 mg/L - - < 0.0001

d-BHC 0.0001 mg/L - - < 0.0001

Dieldrin 0.0001 mg/L - - < 0.0001

Endosulfan I 0.0001 mg/L - - < 0.0001

Endosulfan II 0.0001 mg/L - - < 0.0001

Endosulfan sulphate 0.0001 mg/L - - < 0.0001

Endrin 0.0001 mg/L - - < 0.0001

Endrin aldehyde 0.0001 mg/L - - < 0.0001

Endrin ketone 0.0001 mg/L - - < 0.0001

g-BHC (Lindane) 0.0001 mg/L - - < 0.0001

Heptachlor 0.0001 mg/L - - < 0.0001

Heptachlor epoxide 0.0001 mg/L - - < 0.0001

Hexachlorobenzene 0.0001 mg/L - - < 0.0001

Methoxychlor 0.0001 mg/L - - < 0.0001

Toxaphene 0.01 mg/L - - < 0.01

Dibutylchlorendate (surr.) 1 % - - 83

Tetrachloro-m-xylene (surr.) 1 % - - 83

Polychlorinated Biphenyls (PCB)

Aroclor-1016 0.005 mg/L - - < 0.005

Aroclor-1232 0.005 mg/L - - < 0.005

Aroclor-1242 0.005 mg/L - - < 0.005

Aroclor-1248 0.005 mg/L - - < 0.005

Aroclor-1254 0.005 mg/L - - < 0.005

Aroclor-1260 0.005 mg/L - - < 0.005

Total PCB* 0.001 mg/L - - < 0.005

Dibutylchlorendate (surr.) 1 % - - 83

Speciated Phenols

2.4-Dichlorophenol 0.002 mg/L - - < 0.002

2.4-Dimethylphenol 0.002 mg/L - - < 0.002

2.4.5-Trichlorophenol 0.002 mg/L - - < 0.002

2.4.6-Trichlorophenol 0.002 mg/L - - < 0.002

Phenol 0.002 mg/L - - < 0.002

2-Methylphenol (o-Cresol) 0.002 mg/L - - < 0.002

3&4-Methylphenol (m&p-Cresol) 0.004 mg/L - - < 0.004

2-Chlorophenol 0.002 mg/L - - < 0.002

2-Nitrophenol 0.002 mg/L - - < 0.002

4-Chloro-3-methylphenol 0.002 mg/L - - < 0.002

Pentachlorophenol 0.01 mg/L - - < 0.01

Phenol-d5 (surr.) 1 % - - 111
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Client Sample ID TRIP SPIKE TRIP BLANK RINSATE

Sample Matrix Water Water Water

Eurofins | mgt Sample No. S15-Au11653 S15-Au11654 S15-Au11655

Date Sampled Aug 14, 2015 Aug 14, 2015 Aug 14, 2015

Test/Reference LOR Unit

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 0.05 mg/L - - < 0.05

TRH >C16-C34 0.1 mg/L - - < 0.1

TRH >C34-C40 0.1 mg/L - - < 0.1

Heavy Metals

Arsenic 0.005 mg/L - - < 0.005

Cadmium 0.0005 mg/L - - < 0.0005

Chromium 0.005 mg/L - - < 0.005

Copper 0.005 mg/L - - < 0.005

Lead 0.005 mg/L - - < 0.005

Mercury 0.0001 mg/L - - < 0.0001

Nickel 0.005 mg/L - - < 0.005

Selenium 0.005 mg/L - - < 0.005

Zinc 0.005 mg/L - - < 0.005
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Sydney Aug 14, 2015 7 Day

- Method: TRH C6-C36 - LTM-ORG-2010

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Aug 14, 2015 7 Day

- Method: TRH C6-C40 - LTM-ORG-2010

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Aug 14, 2015 7 Day

- Method: TRH C6-C40 - LTM-ORG-2010

BTEX Sydney Aug 14, 2015 14 Day

- Method: TRH C6-C40 - LTM-ORG-2010

Polycyclic Aromatic Hydrocarbons Sydney Aug 14, 2015 7 Day

- Method: E007 Polyaromatic Hydrocarbons (PAH)

Organochlorine Pesticides Sydney Aug 14, 2015 7 Day

- Method: E013 Organochlorine Pesticides (OC)

Polychlorinated Biphenyls (PCB) Sydney Aug 14, 2015 7 Day

- Method: E013 Polychlorinated Biphenyls (PCB)

Speciated Phenols Sydney Aug 14, 2015 7 Day

- Method: E008 Speciated Phenols

Metals M8 Sydney Aug 14, 2015 28 Day

- Method: LTM-MET-3040 Metals in Waters by ICP-MS

Heavy Metals Sydney Aug 14, 2015 180 Day

- Method: LTM-MET-3040 Metals in Waters by ICP-MS
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.
Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

Sample ID Sample Date Sampling
Time

Matrix LAB ID

TP01 0-0.15 Aug 14, 2015 Soil S15-Au11564 X

TP01 0.15-0.3 Aug 14, 2015 Soil S15-Au11565 X

TP01 0.3-0.5 Aug 14, 2015 Soil S15-Au11566 X

TP01 0.7-0.9 Aug 14, 2015 Soil S15-Au11567 X

TP01 1.2-1.4 Aug 14, 2015 Soil S15-Au11568 X

TP01 1.7-1.9 Aug 14, 2015 Soil S15-Au11569 X X X X X X X X

TP01 2.3-2.5 Aug 14, 2015 Soil S15-Au11570 X

TP01 2.8-3.0 Aug 14, 2015 Soil S15-Au11571 X

TP01 3.1-3.3 Aug 14, 2015 Soil S15-Au11572 X X X X X X X X
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP01 3.5-3.7 Aug 14, 2015 Soil S15-Au11573 X

TP01 4.2-4.4 Aug 14, 2015 Soil S15-Au11574 X

TP01 4.7-4.9 Aug 14, 2015 Soil S15-Au11575 X

TP01 5.3-5.5 Aug 14, 2015 Soil S15-Au11576 X X X X

TP01 5.8-6 Aug 14, 2015 Soil S15-Au11577 X

TP02 0-0.15 Aug 14, 2015 Soil S15-Au11578 X

TP02 0.15-0.3 Aug 14, 2015 Soil S15-Au11579 X X X X

TP02 0.3-0.5 Aug 14, 2015 Soil S15-Au11580 X

TP02 0.8-1.0 Aug 14, 2015 Soil S15-Au11581 X

TP02 1.2-1.4 Aug 14, 2015 Soil S15-Au11582 X X X X
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Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP02 1.7-1.9 Aug 14, 2015 Soil S15-Au11583 X

TP02 2.3-2.5 Aug 14, 2015 Soil S15-Au11584 X

TP02 2.8-3.0 Aug 14, 2015 Soil S15-Au11585 X

TP02 3.2-3.4 Aug 14, 2015 Soil S15-Au11586 X

TP02 3.6-3.8 Aug 14, 2015 Soil S15-Au11587 X

TP02 4.1-4.3 Aug 14, 2015 Soil S15-Au11588 X

TP02 4.7-4.9 Aug 14, 2015 Soil S15-Au11589 X X X X X X X X

TP02 5.1-5.3 Aug 14, 2015 Soil S15-Au11590 X

TP02 5.8-6 Aug 14, 2015 Soil S15-Au11591 X

TP03 0-0.15 Aug 14, 2015 Soil S15-Au11592 X
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Project ID: 51056
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Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP03 0.15-0.3 Aug 14, 2015 Soil S15-Au11593 X

TP03 0.3-0.5 Aug 14, 2015 Soil S15-Au11594 X X X X

TP03 0.6-0.8 Aug 14, 2015 Soil S15-Au11595 X

TP03 1.2-1.4 Aug 14, 2015 Soil S15-Au11596 X

TP03 1.6-1.8 Aug 14, 2015 Soil S15-Au11597 X

TP03 2.1-2.3 Aug 14, 2015 Soil S15-Au11598 X

TP03 2.5-2.7 Aug 14, 2015 Soil S15-Au11599 X

TP03 3.2-3.4 Aug 14, 2015 Soil S15-Au11600 X

TP03 3.6-3.8 Aug 14, 2015 Soil S15-Au11601 X X X X

TP03 4.1-4.3 Aug 14, 2015 Soil S15-Au11602 X
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Sydney Phone: 02 8245 0300 Priority: 6 Day
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Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP03 4.8-5 Aug 14, 2015 Soil S15-Au11603 X

TP03 5.2-5.4 Aug 14, 2015 Soil S15-Au11604 X X X X X X X X

TP03 5.5-5.7 Aug 14, 2015 Soil S15-Au11605 X

TP04 0-0.15 Aug 14, 2015 Soil S15-Au11606 X

TP04 0.15-0.3 Aug 14, 2015 Soil S15-Au11607 X

TP04 0.3-0.5 Aug 14, 2015 Soil S15-Au11608 X X X X

TP04 0.8-1.0 Aug 14, 2015 Soil S15-Au11609 X

TP04 1.0-1.2 Aug 14, 2015 Soil S15-Au11610 X

TP04 1.5-1.7 Aug 14, 2015 Soil S15-Au11611 X

TP04 2.0-2.3 Aug 14, 2015 Soil S15-Au11612 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
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Project Name: SP30
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Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP04 2.1-2.3 Aug 14, 2015 Soil S15-Au11613 X

TP04 2.6-2.8 Aug 14, 2015 Soil S15-Au11614 X X X X

TP04 3.1-3.3 Aug 14, 2015 Soil S15-Au11615 X

TP04 3.5-3.7 Aug 14, 2015 Soil S15-Au11616 X

TP04 4.2-4.4 Aug 14, 2015 Soil S15-Au11617 X

TP04 4.8-5 Aug 14, 2015 Soil S15-Au11618 X

TP04 5.3-5.5 Aug 14, 2015 Soil S15-Au11619 X

TP04 5.7-5.9 Aug 14, 2015 Soil S15-Au11620 X X X X X X X X

TP05 0-0.15 Aug 14, 2015 Soil S15-Au11621 X

TP05 0.3-0.5 Aug 14, 2015 Soil S15-Au11622 X
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP05 0.7-0.9 Aug 14, 2015 Soil S15-Au11623 X

TP05 1.5-1.7 Aug 14, 2015 Soil S15-Au11624 X

TP05 2.3-2.4 Aug 14, 2015 Soil S15-Au11625 X

TP05 3.4-3.6 Aug 14, 2015 Soil S15-Au11626 X X X X

TP05 4.5-4.7 Aug 14, 2015 Soil S15-Au11627 X

TP05 5.3-5.5 Aug 14, 2015 Soil S15-Au11628 X X X X X X X X

TP06 0-0.2 Aug 14, 2015 Soil S15-Au11629 X

TP06 0.5-0.7 Aug 14, 2015 Soil S15-Au11630 X X X X

TP06 1.5-1.7 Aug 14, 2015 Soil S15-Au11631 X

TP06 2.4-2.6 Aug 14, 2015 Soil S15-Au11632 X
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Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
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Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP06 3.1-3.3 Aug 14, 2015 Soil S15-Au11633 X X X X

TP06 4.1-4.3 Aug 14, 2015 Soil S15-Au11634 X

TP06 4.6-4.8 Aug 14, 2015 Soil S15-Au11635 X X X X X X X

TP07 0-0.15 Aug 14, 2015 Soil S15-Au11636 X

TP07 0.5-0.7 Aug 14, 2015 Soil S15-Au11637 X

TP07 1.5-1.7 Aug 14, 2015 Soil S15-Au11638 X X X X

TP07 2.3-2.5 Aug 14, 2015 Soil S15-Au11639 X X X X

TP07 3.1-3.3 Aug 14, 2015 Soil S15-Au11640 X

TP07 3.8-4 Aug 14, 2015 Soil S15-Au11641 X X X X

TP08 0.2-0.4 Aug 14, 2015 Soil S15-Au11642 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468774 Due: Aug 24, 2015

Sydney Phone: 02 8245 0300 Priority: 6 Day
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Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail
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Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP08 0.7-0.9 Aug 14, 2015 Soil S15-Au11643 X

TP08 1.5-1.7 Aug 14, 2015 Soil S15-Au11644 X

TP08  2.2-2.4 Aug 14, 2015 Soil S15-Au11645 X X X X

TP08  3.1-3.3 Aug 14, 2015 Soil S15-Au11646 X X X X

TP08  3.7-3.9 Aug 14, 2015 Soil S15-Au11647 X X X X X X X X

QC01 Aug 14, 2015 Soil S15-Au11648 X X X X X X X X

QC02 Aug 14, 2015 Soil S15-Au11649 X

QC03 Aug 14, 2015 Soil S15-Au11650 X

QC04 Aug 14, 2015 Soil S15-Au11651 X

QC05 Aug 14, 2015 Soil S15-Au11652 X X X X X X X X
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Sample Detail
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Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X X X X X X X X X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TRIP SPIKE Aug 14, 2015 Water S15-Au11653 X

TRIP BLANK Aug 14, 2015 Water S15-Au11654 X

RINSATE Aug 14, 2015 Water S15-Au11655 X X X X X X X
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Eurofins | mgt Internal Quality Control Review and Glossary

General

Holding Times

UNITS

TERMS

QC - ACCEPTANCE CRITERIA

QC DATA GENERAL COMMENTS

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on

request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample

Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per Kilogram mg/l: milligrams per litre

ug/l: micrograms per litre ppm: Parts per million

ppb: Parts per billion %: Percentage

org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units

MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery

CRM Certified Reference Material - reported as percent recovery

Method Blank In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.

Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

ASLP Australian Standard Leaching Procedure (AS4439.3)

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 mg/L < 0.02 0.02 Pass

TRH C10-C14 mg/L < 0.05 0.05 Pass

TRH C15-C28 mg/L < 0.1 0.1 Pass

TRH C29-C36 mg/L < 0.1 0.1 Pass

Method Blank

BTEX

Benzene mg/L < 0.001 0.001 Pass

Toluene mg/L < 0.001 0.001 Pass

Ethylbenzene mg/L < 0.001 0.001 Pass

m&p-Xylenes mg/L < 0.002 0.002 Pass

o-Xylene mg/L < 0.001 0.001 Pass

Xylenes - Total mg/L < 0.003 0.003 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene mg/L < 0.02 0.02 Pass

TRH C6-C10 mg/L < 0.02 0.02 Pass

Method Blank

Polycyclic Aromatic Hydrocarbons

Acenaphthene mg/L < 0.001 0.001 Pass

Acenaphthylene mg/L < 0.001 0.001 Pass

Anthracene mg/L < 0.001 0.001 Pass

Benz(a)anthracene mg/L < 0.001 0.001 Pass

Benzo(a)pyrene mg/L < 0.001 0.001 Pass

Benzo(b&j)fluoranthene mg/L < 0.001 0.001 Pass

Benzo(g.h.i)perylene mg/L < 0.001 0.001 Pass

Benzo(k)fluoranthene mg/L < 0.001 0.001 Pass

Chrysene mg/L < 0.001 0.001 Pass

Dibenz(a.h)anthracene mg/L < 0.001 0.001 Pass

Fluoranthene mg/L < 0.001 0.001 Pass

Fluorene mg/L < 0.001 0.001 Pass

Indeno(1.2.3-cd)pyrene mg/L < 0.001 0.001 Pass

Naphthalene mg/L < 0.001 0.001 Pass

Phenanthrene mg/L < 0.001 0.001 Pass

Pyrene mg/L < 0.001 0.001 Pass

Method Blank

Organochlorine Pesticides

Chlordanes - Total mg/L < 0.001 0.001 Pass

4.4'-DDD mg/L < 0.0001 0.0001 Pass

4.4'-DDE mg/L < 0.0001 0.0001 Pass

4.4'-DDT mg/L < 0.0001 0.0001 Pass

a-BHC mg/L < 0.0001 0.0001 Pass

Aldrin mg/L < 0.0001 0.0001 Pass

b-BHC mg/L < 0.0001 0.0001 Pass

d-BHC mg/L < 0.0001 0.0001 Pass

Dieldrin mg/L < 0.0001 0.0001 Pass

Endosulfan I mg/L < 0.0001 0.0001 Pass

Endosulfan II mg/L < 0.0001 0.0001 Pass

Endosulfan sulphate mg/L < 0.0001 0.0001 Pass

Endrin mg/L < 0.0001 0.0001 Pass

Endrin aldehyde mg/L < 0.0001 0.0001 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Endrin ketone mg/L < 0.0001 0.0001 Pass

g-BHC (Lindane) mg/L < 0.0001 0.0001 Pass

Heptachlor mg/L < 0.0001 0.0001 Pass

Heptachlor epoxide mg/L < 0.0001 0.0001 Pass

Hexachlorobenzene mg/L < 0.0001 0.0001 Pass

Methoxychlor mg/L < 0.0001 0.0001 Pass

Toxaphene mg/L < 0.01 0.01 Pass

Method Blank

Polychlorinated Biphenyls (PCB)

Aroclor-1016 mg/L < 0.005 0.005 Pass

Aroclor-1232 mg/L < 0.005 0.005 Pass

Aroclor-1242 mg/L < 0.005 0.005 Pass

Aroclor-1248 mg/L < 0.005 0.005 Pass

Aroclor-1254 mg/L < 0.005 0.005 Pass

Aroclor-1260 mg/L < 0.005 0.005 Pass

Method Blank

Speciated Phenols

2.4-Dichlorophenol mg/L < 0.002 0.002 Pass

2.4-Dimethylphenol mg/L < 0.002 0.002 Pass

2.4.5-Trichlorophenol mg/L < 0.002 0.002 Pass

2.4.6-Trichlorophenol mg/L < 0.002 0.002 Pass

Phenol mg/L < 0.002 0.002 Pass

2-Methylphenol (o-Cresol) mg/L < 0.002 0.002 Pass

3&4-Methylphenol (m&p-Cresol) mg/L < 0.004 0.004 Pass

2-Chlorophenol mg/L < 0.002 0.002 Pass

2-Nitrophenol mg/L < 0.002 0.002 Pass

4-Chloro-3-methylphenol mg/L < 0.002 0.002 Pass

Pentachlorophenol mg/L < 0.01 0.01 Pass

Method Blank

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 mg/L < 0.05 0.05 Pass

TRH >C16-C34 mg/L < 0.1 0.1 Pass

TRH >C34-C40 mg/L < 0.1 0.1 Pass

Method Blank

Heavy Metals

Arsenic mg/L < 0.005 0.005 Pass

Cadmium mg/L < 0.0005 0.0005 Pass

Chromium mg/L < 0.005 0.005 Pass

Copper mg/L < 0.005 0.005 Pass

Lead mg/L < 0.005 0.005 Pass

Mercury mg/L < 0.0001 0.0001 Pass

Nickel mg/L < 0.005 0.005 Pass

Selenium mg/L < 0.005 0.005 Pass

Zinc mg/L < 0.005 0.005 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 1999 NEPM Fractions

TRH C6-C9 % 96 70-130 Pass

TRH C10-C14 % 85 70-130 Pass

LCS - % Recovery

BTEX

Benzene % 115 70-130 Pass

Toluene % 116 70-130 Pass

Ethylbenzene % 114 70-130 Pass

m&p-Xylenes % 114 70-130 Pass

Date Reported: Aug 24, 2015

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400 Facsimile: +61 2 9420 2977

Page 17 of 22

Report Number: 468774-W



Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

o-Xylene % 114 70-130 Pass

Xylenes - Total % 114 70-130 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

Naphthalene % 99 70-130 Pass

TRH C6-C10 % 106 70-130 Pass

LCS - % Recovery

Polycyclic Aromatic Hydrocarbons

Acenaphthene % 84 70-130 Pass

Acenaphthylene % 71 70-130 Pass

Anthracene % 94 70-130 Pass

Benz(a)anthracene % 72 70-130 Pass

Benzo(a)pyrene % 71 70-130 Pass

Benzo(b&j)fluoranthene % 71 70-130 Pass

Benzo(g.h.i)perylene % 84 70-130 Pass

Benzo(k)fluoranthene % 94 70-130 Pass

Chrysene % 85 70-130 Pass

Dibenz(a.h)anthracene % 78 70-130 Pass

Fluoranthene % 87 70-130 Pass

Fluorene % 88 70-130 Pass

Indeno(1.2.3-cd)pyrene % 79 70-130 Pass

Naphthalene % 84 70-130 Pass

Phenanthrene % 98 70-130 Pass

Pyrene % 90 70-130 Pass

LCS - % Recovery

Organochlorine Pesticides

Chlordanes - Total % 80 70-130 Pass

4.4'-DDD % 80 70-130 Pass

4.4'-DDE % 80 70-130 Pass

a-BHC % 70 70-130 Pass

Aldrin % 80 70-130 Pass

b-BHC % 80 70-130 Pass

Dieldrin % 80 70-130 Pass

Endosulfan I % 80 70-130 Pass

Endosulfan II % 80 70-130 Pass

Endosulfan sulphate % 70 70-130 Pass

Endrin % 80 70-130 Pass

Endrin aldehyde % 70 70-130 Pass

g-BHC (Lindane) % 80 70-130 Pass

Heptachlor epoxide % 80 70-130 Pass

LCS - % Recovery

Polychlorinated Biphenyls (PCB)

Aroclor-1260 % 89 70-130 Pass

LCS - % Recovery

Speciated Phenols

2.4-Dichlorophenol % 112 30-130 Pass

2.4-Dimethylphenol % 121 30-130 Pass

2.4.5-Trichlorophenol % 104 30-130 Pass

2.4.6-Trichlorophenol % 103 30-130 Pass

Phenol % 111 30-130 Pass

2-Methylphenol (o-Cresol) % 116 30-130 Pass

3&4-Methylphenol (m&p-Cresol) % 79 30-130 Pass

2-Chlorophenol % 129 30-130 Pass

2-Nitrophenol % 96 30-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

4-Chloro-3-methylphenol % 120 30-130 Pass

Pentachlorophenol % 92 30-130 Pass

LCS - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions

TRH >C10-C16 % 87 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 98 70-130 Pass

Cadmium % 100 70-130 Pass

Chromium % 92 70-130 Pass

Copper % 91 70-130 Pass

Lead % 93 70-130 Pass

Mercury % 85 70-130 Pass

Nickel % 92 70-130 Pass

Selenium % 87 70-130 Pass

Zinc % 102 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

BTEX Result 1

Benzene S15-Au11250 NCP % 109 70-130 Pass

Toluene S15-Au11250 NCP % 111 70-130 Pass

Ethylbenzene S15-Au11250 NCP % 110 70-130 Pass

m&p-Xylenes S15-Au11250 NCP % 110 70-130 Pass

o-Xylene S15-Au11250 NCP % 110 70-130 Pass

Xylenes - Total S15-Au11250 NCP % 110 70-130 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1

TRH C6-C9 S15-Au11250 NCP % 91 70-130 Pass

TRH C10-C14 S15-Au09632 NCP % 76 70-130 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

Naphthalene S15-Au11250 NCP % 84 70-130 Pass

TRH C6-C10 S15-Au11250 NCP % 98 70-130 Pass

Spike - % Recovery

Polycyclic Aromatic Hydrocarbons Result 1

Acenaphthene S15-Au06514 NCP % 111 70-130 Pass

Acenaphthylene S15-Au06514 NCP % 99 70-130 Pass

Anthracene S15-Au06514 NCP % 101 70-130 Pass

Benz(a)anthracene S15-Au06514 NCP % 120 70-130 Pass

Benzo(a)pyrene S15-Au06514 NCP % 121 70-130 Pass

Benzo(b&j)fluoranthene S15-Au06514 NCP % 120 70-130 Pass

Benzo(g.h.i)perylene S15-Au06514 NCP % 113 70-130 Pass

Benzo(k)fluoranthene S15-Au06514 NCP % 126 70-130 Pass

Chrysene S15-Au06514 NCP % 112 70-130 Pass

Dibenz(a.h)anthracene S15-Au06514 NCP % 102 70-130 Pass

Fluoranthene S15-Au06514 NCP % 116 70-130 Pass

Fluorene S15-Au06514 NCP % 107 70-130 Pass

Indeno(1.2.3-cd)pyrene S15-Au06514 NCP % 109 70-130 Pass

Naphthalene S15-Au06514 NCP % 110 70-130 Pass

Phenanthrene S15-Au06514 NCP % 114 70-130 Pass

Pyrene S15-Au06514 NCP % 121 70-130 Pass

Spike - % Recovery

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1

TRH >C10-C16 S15-Au09632 NCP % 79 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Heavy Metals Result 1

Arsenic M15-Au04161 NCP % 100 70-130 Pass

Cadmium M15-Au04161 NCP % 102 70-130 Pass

Chromium M15-Au04161 NCP % 95 70-130 Pass

Copper M15-Au04161 NCP % 94 70-130 Pass

Lead M15-Au04161 NCP % 94 70-130 Pass

Mercury M15-Au04161 NCP % 85 70-130 Pass

Nickel M15-Au04161 NCP % 94 70-130 Pass

Selenium M15-Au04161 NCP % 92 70-130 Pass

Zinc M15-Au04161 NCP % 101 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

BTEX Result 1 Result 2 RPD

Benzene S15-Au11249 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Toluene S15-Au11249 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Ethylbenzene S15-Au11249 NCP mg/L < 0.001 < 0.001 <1 30% Pass

m&p-Xylenes S15-Au11249 NCP mg/L < 0.002 < 0.002 <1 30% Pass

o-Xylene S15-Au11249 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Xylenes - Total S15-Au11249 NCP mg/L < 0.003 < 0.003 <1 30% Pass

Duplicate

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD

TRH C6-C9 S15-Au11249 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Duplicate

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD

Naphthalene S15-Au11249 NCP mg/L < 0.02 < 0.02 <1 30% Pass

TRH C6-C10 S15-Au11249 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Duplicate

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD

Acenaphthene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Acenaphthylene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Anthracene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benz(a)anthracene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(a)pyrene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(b&j)fluoranthene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(g.h.i)perylene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(k)fluoranthene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Chrysene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Dibenz(a.h)anthracene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Fluoranthene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Fluorene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Indeno(1.2.3-cd)pyrene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Naphthalene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Phenanthrene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Pyrene S15-Au13519 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Cadmium M15-Au04160 NCP mg/L < 0.0005 < 0.0005 <1 30% Pass

Chromium M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Copper M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Lead M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Mercury M15-Au04160 NCP mg/L < 0.0001 < 0.0001 <1 30% Pass

Nickel M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass
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Duplicate

Heavy Metals Result 1 Result 2 RPD

Selenium M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Zinc M15-Au04160 NCP mg/L < 0.005 < 0.005 <1 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Authorised By

Charl Du Preez Analytical Services Manager

Ryan Hamilton Senior Analyst-Organic (NSW)

Ryan Hamilton Senior Analyst-Volatile (NSW)

Ivan Taylor Senior Analyst-Metal (NSW)

Glenn Jackson

National Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: JBS & G Australia (NSW & WA) P/LJBS & G Australia (NSW & WA) P/LJBS & G Australia (NSW & WA) P/LJBS & G Australia (NSW & WA) P/L

Contact name: Katie Linz
Project name: SP30
Project ID: 51056
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Aug 14, 2015 5:25 PM
Eurofins | mgt reference: 468774468774468774468774

Sample informationSample informationSample informationSample information

☑ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

☑ Sample Temperature of a random sample selected from the batch as recorded by Eurofins | mgt
Sample Receipt : 8.1 degrees Celsius.

☒ All samples have been received as described on the above COC.

☑ COC has been completed correctly.

☑ Attempt to chill was evident.

☑ Appropriately preserved sample containers have been used.

☑ All samples were received in good condition.

☑ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

☑ Appropriate sample containers have been used.

☑ Sample containers for volatile analysis received with zero headspace.

☒ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

NotesNotesNotesNotes

Sample TP04 2.0-2.3 was not received thus sample cancelled | Requested QCA samples forwarded to Envirolab

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Charl Du Preez on Phone : +61 (2) 9900 8400 or by e.mail: charldupreez@eurofins.com.au

Results will be delivered electronically via e.mail to Katie Linz - klinz@jbsg.com.au.



Certificate of Analysis

JBS & G Australia (NSW & WA) P/L
Level 1, 50 Margaret St
Sydney
NSW 2000

Attention: Katie Linz
Report 468775-AID
Project Name SP30
Project ID 51056
Received Date Aug 14, 2015
Date Reported Aug 21, 2015

Methodology:
Asbestos ID Conducted in accordance with the Australian Standard AS 4964 – 2004: Method for the

Qualitative Identification of Asbestos in Bulk Samples and in-house Method LTM-ASB-8020 by
polarised light microscopy (PLM) and dispersion staining (DS) techniques.  Bulk samples
include building materials, soils and ores.

Subsampling Soil
Samples

The whole sample submitted is first dried and then sieved through a 10mm sieve followed by a
2mm sieve.  All fibrous matter viz greater than 10mm, greater than 2mm as well as the material
passing through the 2mm sieve are retained and analysed for the presence of asbestos. If the
sub 2mm fraction is greater than approximately 30 to 60g then a sub-sampling routine based on
ISO 3082:2009(E) Iron ores - Sampling and Sample preparation procedures is employed.
Depending on the nature and size of the soil sample, the sub-2 mm residue material may need
to be sub-sampled for trace analysis in accordance with AS 4964-2004.

Bonded
asbestos-
containing
material (ACM)

The material is first examined and any fibres isolated and where required interfering organic
fibres or matter may be removed by treating the sample for several hours at a temperature not
exceeding 400 ± 30°C.  The resultant material is then ground and examined in accordance with
AS 4964-2004.

Limit of Reporting The nominal detection limit of the AS4964 method is around 0.01%. The examination of large
sample sizes (at least 500 ml is recommended) may improve the likelihood of identifying
asbestos material in the greater than 2 mm fraction.  The NEPM screening level of 0.001% w/w
asbestos in soil for FA and AF (i.e. non-bonded/friable asbestos) only applies where the FA and
AF are able to be quantified by gravimetric procedures. This screening level is not applicable to
free fibres.  NOTE: NATA News, September 2011 – page 34, states, “Weighing of fibres is
problematic and can lead to loss of fibres and potential exposure for laboratory analysts. To
request laboratories to report information which is outside the scope of AS 4964-2004 and the
scope of their accreditation is misleading and is most unwise” therefore such values reported
are outside the scope of Eurofins | mgt NATA accreditation as designated by an asterisk.
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Project Name SP30
Project ID 51056
Date Sampled Aug 14, 2015
Report 468775-AID

Client Sample ID Eurofins | mgt
Sample No. Date Sampled Sample Description Result

TP01 0-1 15-Au11656 Aug 14, 2015 Approximate Sample 734g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP02 1-2 15-Au11663 Aug 14, 2015 Approximate Sample 600g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP03 2-3 15-Au11670 Aug 14, 2015 Approximate Sample 688g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP04 3-4 15-Au11677 Aug 14, 2015 Approximate Sample 725g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP5 4-5 15-Au11684 Aug 14, 2015 Approximate Sample 817g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP6 1-2 15-Au11687 Aug 14, 2015 Approximate Sample 731g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP07 1-2 15-Au11692 Aug 14, 2015 Approximate Sample 705g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11

TP08 3-3.9 15-Au11698 Aug 14, 2015 Approximate Sample 760g
Sample consisted of: Brown coarse-grained soil and rocks

No asbestos detected at the reporting limit of 0.001% w/w.*
Organic fibre detected.
No respirable fibres detected.M11
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Asbestos - LTM-ASB-8020 Sydney Aug 20, 2015 Indefinite
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ABN – 50 005 085 521  e.mail : EnviroSales@eurofins.com.au  web : www.eurofins.com.au

Melbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

Sydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

Brisbane
1/21 Smallwood Place
Murarrie QLD  4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468775 Due: Aug 21, 2015

Sydney Phone: 02 8245 0300 Priority: 5 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail

A
sbestos - W

A
 guidelines

H
O

LD

Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

Sample ID Sample Date Sampling
Time

Matrix LAB ID

TP01 0-1 Aug 14, 2015 Soil S15-Au11656 X

TP01 1-2 Aug 14, 2015 Soil S15-Au11657 X

TP01 2-3 Aug 14, 2015 Soil S15-Au11658 X

TP01 3-4 Aug 14, 2015 Soil S15-Au11659 X

TP01 4-5 Aug 14, 2015 Soil S15-Au11660 X

TP01 5-6 Aug 14, 2015 Soil S15-Au11661 X

TP02 0-1 Aug 14, 2015 Soil S15-Au11662 X

TP02 1-2 Aug 14, 2015 Soil S15-Au11663 X

TP02 2-3 Aug 14, 2015 Soil S15-Au11664 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468775 Due: Aug 21, 2015

Sydney Phone: 02 8245 0300 Priority: 5 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail

A
sbestos - W

A
 guidelines

H
O

LD

Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP02 3-4 Aug 14, 2015 Soil S15-Au11665 X

TP02 4-5 Aug 14, 2015 Soil S15-Au11666 X

TP02 5-6 Aug 14, 2015 Soil S15-Au11667 X

TP03 0-1 Aug 14, 2015 Soil S15-Au11668 X

TP03 1-2 Aug 14, 2015 Soil S15-Au11669 X

TP03 2-3 Aug 14, 2015 Soil S15-Au11670 X

TP03 3-4 Aug 14, 2015 Soil S15-Au11671 X

TP03 4-5 Aug 14, 2015 Soil S15-Au11672 X

TP03 5-6 Aug 14, 2015 Soil S15-Au11673 X

TP04 0-1 Aug 14, 2015 Soil S15-Au11674 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468775 Due: Aug 21, 2015

Sydney Phone: 02 8245 0300 Priority: 5 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail

A
sbestos - W

A
 guidelines

H
O

LD

Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP04 1-2 Aug 14, 2015 Soil S15-Au11675 X

TP04 2-3 Aug 14, 2015 Soil S15-Au11676 X

TP04 3-4 Aug 14, 2015 Soil S15-Au11677 X

TP04 4-5 Aug 14, 2015 Soil S15-Au11678 X

TP04 5-6 Aug 14, 2015 Soil S15-Au11679 X

TP5 0-1 Aug 14, 2015 Soil S15-Au11680 X

TP5 1-2 Aug 14, 2015 Soil S15-Au11681 X

TP5 2-3 Aug 14, 2015 Soil S15-Au11682 X

TP5 3-4 Aug 14, 2015 Soil S15-Au11683 X

TP5 4-5 Aug 14, 2015 Soil S15-Au11684 X
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1/21 Smallwood Place
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468775 Due: Aug 21, 2015

Sydney Phone: 02 8245 0300 Priority: 5 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail

A
sbestos - W

A
 guidelines

H
O

LD

Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP5 5-5.5 Aug 14, 2015 Soil S15-Au11685 X

TP6 0-1 Aug 14, 2015 Soil S15-Au11686 X

TP6 1-2 Aug 14, 2015 Soil S15-Au11687 X

TP6 2-3 Aug 14, 2015 Soil S15-Au11688 X

TP6 3-4 Aug 14, 2015 Soil S15-Au11689 X

TP6 4-4.8 Aug 14, 2015 Soil S15-Au11690 X

TP07 0-1 Aug 14, 2015 Soil S15-Au11691 X

TP07 1-2 Aug 14, 2015 Soil S15-Au11692 X

TP07 2-3 Aug 14, 2015 Soil S15-Au11693 X

TP07 3-4 Aug 14, 2015 Soil S15-Au11694 X
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Company Name: JBS & G Australia (NSW & WA) P/L Order No.: Received: Aug 14, 2015 5:25 PM
Address: Level 1, 50 Margaret St Report #: 468775 Due: Aug 21, 2015

Sydney Phone: 02 8245 0300 Priority: 5 Day
NSW 2000 Fax: Contact Name: Katie Linz

Project Name: SP30
Project ID: 51056

Eurofins | mgt Client Manager: Charl Du Preez

Sample Detail

A
sbestos - W

A
 guidelines

H
O

LD

Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X

Brisbane Laboratory - NATA Site # 20794

External Laboratory

TP08 0-1 Aug 14, 2015 Soil S15-Au11695 X

TP08 1-2 Aug 14, 2015 Soil S15-Au11696 X

TP08 2-3 Aug 14, 2015 Soil S15-Au11697 X

TP08 3-3.9 Aug 14, 2015 Soil S15-Au11698 X
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Eurofins | mgt Internal Quality Control Review and Glossary

General
1. QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Samples were analysed on an 'as received' basis.

4. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample

Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

UNITS
% w/w: weight for weight basis grams per kilogram

Filter loading: fibres/100 graticule areas

Reported Concentration: fibres/mL

Flowrate: L/min

TERMS
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

COC Chain of custody

SRA Sample Receipt Advice

ISO International Stardards Organisation

AS Australian Standards

WA DOH Western Australia Department of Health

NOHSC National Occupational Health and Safety Commission

ACM Bonded asbestos-containing material means any material containing more than 1% asbestos and comprises asbestos-containing-material which is in sound condition,

although possibly broken or fragmented, and where the asbestos is bound in a matrix such as cement or resin. Common examples of ACM include but are not limited

to: pipe and boiler insulation, sprayed-on fireproofing, troweled-on acoustical plaster, floor tile and mastic, floor linoleum, transite shingles, roofing materials, wall and

ceiling plaster, ceiling tiles, and gasket materials. This term is restricted to material that cannot pass a 7 mm x 7 mm sieve. This sieve size is selected because it

approximates the thickness of common asbestos cement sheeting and for fragments to be smaller than this would imply a high degree of damage and hence potential

for fibre release.

FA FA comprises friable asbestos material and includes severely weathered cement sheet, insulation products and woven asbestos material. This type of friable asbestos

is defined here as asbestos material that is in a degraded condition such that it can be broken or crumbled by hand pressure. This material is typically unbonded or

was previously bonded and is now significantly degraded (crumbling).

PACM Presumed Asbestos-Containing Material means thermal system insulation and surfacing material found in buildings, vessels, and vessel sections constructed no later

than 1980 that are assumed to contain greater than one percent asbestos but have not been sampled or analyzed to verify or negate the presence of asbestos.

AF Asbestos fines (AF) are defined as free fibres, or fibre bundles, smaller than 7mm. It is the free fibres which present the greatest risk to human health, although very

small fibres (< 5 microns in length) are not considered to be such a risk. AF also includes small fragments of bonded ACM that pass through a 7 mm x 7 mm sieve.

(Note that for bonded ACM fragments to pass through a 7 mm x 7 mm sieve implies a substatntial degree of damage which increases the potential for fibre release.)

AC Asbestos cement means a mixture of cement and asbestos fibres (typically 90:10 ratios).
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description
N/A Not applicable

M11 NATA accreditation does not cover the performance of this service.

Authorised by:

Nibha Vaidya Senior Analyst-Asbestos (NSW)

Glenn Jackson

National Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: JBS & G Australia (NSW & WA) P/LJBS & G Australia (NSW & WA) P/LJBS & G Australia (NSW & WA) P/LJBS & G Australia (NSW & WA) P/L

Contact name: Katie Linz
Project name: SP30
Project ID: 51056
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Aug 14, 2015 5:25 PM
Eurofins | mgt reference: 468775468775468775468775

Sample informationSample informationSample informationSample information

☑ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

☑ All samples have been received as described on the above COC.

☑ COC has been completed correctly.

☑ Attempt to chill was evident.

☑ Appropriately preserved sample containers have been used.

☑ All samples were received in good condition.

☑ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

☑ Appropriate sample containers have been used.

☒ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Charl Du Preez on Phone : +61 (2) 9900 8400 or by e.mail: charldupreez@eurofins.com.au

Results will be delivered electronically via e.mail to Katie Linz - klinz@jbsg.com.au.



PRELIMINARY CERTIFICATE OF ANALYSIS

Client:

JBS & G (NSW & WA) Pty Ltd

Level 1, 50 Margaret St

Sydney

NSW 2000

Attention: K Linz, G Black

Sample log in details:

Envirolab Reference: 132484

Your Reference: 50374, Central Precinct

No. of samples: 2 Soils

Date samples received: 11/08/15

Date completed instructions received: 11/08/15

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

 

Report Details:

Date results requested by: 18/08/15

Date of Preliminary Report: 18/08/15

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

Tests not covered by NATA are denoted with *.

INS: Insufficient sample for this test NT: Not tested

NR: Not requested PQL: Practical Quantitation limit

<: Less than >: Greater than

LCS: Laboratory Control Sample

Contact Details:

Please direct any queries to Tania Notaras, Jacinta Hurst or David Springer 

ph: 02 9910 6200 fax: 02 9910 6201

email: tnotaras@envirolabservices.com.au

___________________ ___________________

Jacinta HurstTania Notaras

Page 1 of  14PRELIMINARY REPORT WAITING ON FINAL QA CLEARANCE



Client Reference: 50374, Central Precinct Envirolab Reference: 132484

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date extracted - 12/08/2015 12/08/2015 

Date analysed - 13/08/2015 13/08/2015 

TRH C6 - C9 mg/kg <25 <25 

TRH C6 - C10 mg/kg <25 <25 

vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 

Benzene mg/kg <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 

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

o-Xylene mg/kg <1 <1 

naphthalene mg/kg <1 <1 

Surrogate aaa-Trifluorotoluene % 95 100 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

svTRH (C10-C40) in Soil 

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date extracted - 12/08/2015 12/08/2015 

Date analysed - 13/08/2015 13/08/2015 

TRH C10 - C14 mg/kg <50 <50 

TRH C15 - C28 mg/kg <100 <100 

TRH C29 - C36 mg/kg <100 <100 

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

TRH >C10 - C16 less Naphthalene (F2) mg/kg <50 <50 

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

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

Surrogate o-Terphenyl % 89 94 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

PAHs in Soil 

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date extracted - 12/08/2015 12/08/2015 

Date analysed - 13/08/2015 13/08/2015 

Naphthalene 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 0.2 

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

Chrysene mg/kg <0.1 0.1 

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

Benzo(a)pyrene mg/kg <0.05 0.06 

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

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

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

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

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

Benzo(a)pyrene TEQ NEPM B1 mg/kg <0.5 <0.5 

Total Positive PAHs mg/kg NIL (+)VE 0.46 

Surrogate p-Terphenyl-d14 % 107 109 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

Organochlorine Pesticides in soil

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date extracted - 12/08/2015 12/08/2015 

Date analysed - 13/08/2015 13/08/2015 

HCB mg/kg <0.1 <0.1 

alpha-BHC mg/kg <0.1 <0.1 

gamma-BHC mg/kg <0.1 <0.1 

beta-BHC mg/kg <0.1 <0.1 

Heptachlor mg/kg <0.1 <0.1 

delta-BHC mg/kg <0.1 <0.1 

Aldrin mg/kg <0.1 <0.1 

Heptachlor Epoxide mg/kg <0.1 <0.1 

gamma-Chlordane mg/kg <0.1 <0.1 

alpha-chlordane mg/kg <0.1 <0.1 

Endosulfan I mg/kg <0.1 <0.1 

pp-DDE mg/kg <0.1 <0.1 

Dieldrin mg/kg <0.1 <0.1 

Endrin mg/kg <0.1 <0.1 

pp-DDD mg/kg <0.1 <0.1 

Endosulfan II mg/kg <0.1 <0.1 

pp-DDT mg/kg <0.1 <0.1 

Endrin Aldehyde mg/kg <0.1 <0.1 

Endosulfan Sulphate mg/kg <0.1 <0.1 

Methoxychlor mg/kg <0.1 <0.1 

Surrogate TCMX % 94 98 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

PCBs in Soil

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date extracted - 12/08/2015 12/08/2015 

Date analysed - 14/08/2015 14/08/2015 

Aroclor 1016 mg/kg <0.1 <0.1 

Aroclor 1221 mg/kg <0.1 <0.1 

Aroclor 1232 mg/kg <0.1 <0.1 

Aroclor 1242 mg/kg <0.1 <0.1 

Aroclor 1248 mg/kg <0.1 <0.1 

Aroclor 1254 mg/kg <0.1 <0.1 

Aroclor 1260 mg/kg <0.1 <0.1 

Surrogate TCLMX % 94 98 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

Acid Extractable metals in soil

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date digested - 13/08/2015 13/08/2015 

Date analysed - 13/08/2015 13/08/2015 

Arsenic mg/kg 5 <4 

Cadmium mg/kg <0.4 <0.4 

Chromium mg/kg 27 16 

Copper mg/kg 17 17 

Lead mg/kg 15 14 

Mercury mg/kg <0.1 <0.1 

Nickel mg/kg 17 10 

Zinc mg/kg 41 38 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

Moisture 

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date prepared - 12/08/2015 12/08/2015 

Date analysed - 13/08/2015 13/08/2015 

Moisture % 15 0.9 

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

Explosives in Soil 

Our Reference: UNITS 132484-1 132484-2

Your Reference ------------- QC07A QC08A

Date Sampled ------------ 07/08/2015 07/08/2015

Type of sample Soil Soil

Date Extracted -

Date analysed -

HMX mg/kg

RDX mg/kg

1,3,5-Trinitrobenzene mg/kg

1,3-Dinitrobenzene mg/kg

Tetryl mg/kg

2,4,6-Trinitrotoluene mg/kg

4-Amino-2,6-dinitrotoluene mg/kg

2-Amino-4,6-dinitrotoluene mg/kg

4-&2-AM-DNT(Isomeric Mixture) mg/kg

2,4-Dinitrotoluene mg/kg

2,6-Dinitrotoluene mg/kg

2,4&2,6-DNT(Isomeric Mixture) mg/kg

Nitrobenzene mg/kg

2-Nitrotoluene mg/kg

3-Nitrotoluene mg/kg

4-Nitrotoluene mg/kg

Nitroglycerine mg/kg

PETN mg/kg

Surrogate (o-Dinitrobenzene) %

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

Method ID Methodology Summary

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

Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 

Guideline on Investigation Levels for Soil and Groundwater.

 

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

 

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

GC-FID. 

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 

(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

 

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

GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 

2013.

For soil results:-

1. ‘TEQ PQL’ values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the 

most conservative approach and can give false positive TEQs given that PAHs that contribute to the TEQ 

calculation may not be present. 

2. ‘TEQ zero’ values are assuming all contributing PAHs reported as <PQL are zero. This is the least 

conservative approach and is more susceptible to false negative TEQs when PAHs that contribute to the TEQ 

calculation are present but below PQL.

3. ‘TEQ half PQL’ values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. 

Hence a mid-point between the most and least conservative approaches above.

Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PAHs" is 

simply a sum of the positive individual PAHs.

 

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

GC with dual ECD's.

 

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

GC-ECD.

 

  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+/-5 deg C for a minimum of 12 hours.

 

  Ext-011 Subcontracted to ALS.

 

___________________ ___________________

Jacinta HurstTania Notaras

Page 10 of  14PRELIMINARY REPORT WAITING ON FINAL QA CLEARANCE



Client Reference: 50374, Central Precinct Envirolab Reference: 132484

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

vTRH(C6-C10)/BTEXN in 

Soil 

Base + Duplicate + 

%RPD

Date extracted - 12/08/2

015

[NT] [NT] LCS-7 12/08/2015

Date analysed - 13/08/2

015

[NT] [NT] LCS-7 13/08/2015

TRH C6 - C9 mg/kg 25 Org-016 [NT] [NT] LCS-7 103%

TRH C6 - C10 mg/kg 25 Org-016 [NT] [NT] LCS-7 103%

Benzene mg/kg 0.2 Org-016 [NT] [NT] LCS-7 106%

Toluene mg/kg 0.5 Org-016 [NT] [NT] LCS-7 100%

Ethylbenzene mg/kg 1 Org-016 [NT] [NT] LCS-7 105%

m+p-xylene mg/kg 2 Org-016 [NT] [NT] LCS-7 103%

o-Xylene mg/kg 1 Org-016 [NT] [NT] LCS-7 102%

naphthalene mg/kg 1 Org-014 [NT] [NT] [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% Org-016 91 [NT] [NT] LCS-7 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

svTRH (C10-C40) in Soil Base + Duplicate + 

%RPD

Date extracted - 12/08/2

015

[NT] [NT] LCS-7 12/08/2015

Date analysed - 13/08/2

015

[NT] [NT] LCS-7 13/08/2015

TRH C10 - C14 mg/kg 50 Org-003 [NT] [NT] LCS-7 113%

TRH C15 - C28 mg/kg 100 Org-003 [NT] [NT] LCS-7 105%

TRH C29 - C36 mg/kg 100 Org-003 [NT] [NT] LCS-7 106%

TRH >C10-C16 mg/kg 50 Org-003 [NT] [NT] LCS-7 113%

TRH >C16-C34 mg/kg 100 Org-003 [NT] [NT] LCS-7 105%

TRH >C34-C40 mg/kg 100 Org-003 [NT] [NT] LCS-7 106%

Surrogate o-Terphenyl % Org-003 95 [NT] [NT] LCS-7 124%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

PAHs in Soil Base + Duplicate + 

%RPD

Date extracted - 12/08/2

015

[NT] [NT] LCS-7 12/08/2015

Date analysed - 13/08/2

015

[NT] [NT] LCS-7 13/08/2015

Naphthalene mg/kg 0.1 Org-012 

subset

[NT] [NT] LCS-7 113%

Acenaphthylene mg/kg 0.1 Org-012 

subset

[NT] [NT] [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

[NT] [NT] [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

[NT] [NT] LCS-7 92%

Phenanthrene mg/kg 0.1 Org-012 

subset

[NT] [NT] LCS-7 99%

___________________ ___________________

Jacinta HurstTania Notaras
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Client Reference: 50374, Central Precinct Envirolab Reference: 132484

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

PAHs in Soil Base + Duplicate + 

%RPD

Anthracene mg/kg 0.1 Org-012 

subset

[NT] [NT] [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

[NT] [NT] LCS-7 98%

Pyrene mg/kg 0.1 Org-012 

subset

[NT] [NT] LCS-7 104%

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

subset

[NT] [NT] [NR] [NR]

Chrysene mg/kg 0.1 Org-012 

subset

[NT] [NT] LCS-7 101%

Benzo(b,j+k)

fluoranthene 

mg/kg 0.2 Org-012 

subset

[NT] [NT] [NR] [NR]

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

subset

[NT] [NT] LCS-7 100%

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

subset

[NT] [NT] [NR] [NR]

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

subset

[NT] [NT] [NR] [NR]

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

subset

[NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

109 [NT] [NT] LCS-7 94%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Organochlorine 

Pesticides in soil

Base + Duplicate + 

%RPD

Date extracted - 12/08/2

015

[NT] [NT] LCS-7 12/08/2015

Date analysed - 13/08/2

015

[NT] [NT] LCS-7 13/08/2015

HCB mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 [NT] [NT] LCS-7 82%

gamma-BHC mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 [NT] [NT] LCS-7 93%

Heptachlor mg/kg 0.1 Org-005 [NT] [NT] LCS-7 91%

delta-BHC mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

Aldrin mg/kg 0.1 Org-005 [NT] [NT] LCS-7 98%

Heptachlor Epoxide mg/kg 0.1 Org-005 [NT] [NT] LCS-7 95%

gamma-Chlordane mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 [NT] [NT] LCS-7 96%

Dieldrin mg/kg 0.1 Org-005 [NT] [NT] LCS-7 101%

Endrin mg/kg 0.1 Org-005 [NT] [NT] LCS-7 111%

pp-DDD mg/kg 0.1 Org-005 [NT] [NT] LCS-7 105%

Endosulfan II mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 [NT] [NT] [NR] [NR]

___________________ ___________________

Jacinta HurstTania Notaras
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QC01A ✓ ✓ ✓ ✓ ✓ ✓ ✓  

QC02A        ✓ 

QC03A        ✓ 
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QC05A ✓ ✓ ✓ ✓ ✓ ✓ ✓  
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