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EXECUTIVE SUMMARY 
Arcadis Australia Pacific Pty Ltd was engaged by Turnbull Planning International Pty Ltd (TPI) to complete a 
Detailed Site Investigation (DSI) of the property located at 165 Penshurst Street, Beverly Hills, New South 
Wales, 2209 (the Site).  

Arcadis understands that TPI’s Client (Super Easy Storage) intends to undertake construction works at the 
Site and require an ‘alterations and additions’ development application (DA) to be approved by Georges River 
Council. Arcadis understands that the purpose of the DSI is to assess and document the contamination status 
of the Site in accordance with Clause 7 of the State Environmental Planning Policy No. 55 – Remediation of 
Land (NSW State Government 1998) under the Environmental Planning and Assessment Act 1979. 

Arcadis completed the following activities: 

 Review of available public and Site-specific information provided by TPI;  

 Collection of samples from nine (9) soil bores to a maximum depth of 3.0 metres below ground level (mbgl) 
and three (3) groundwater monitoring wells completed to 12.0 mbgl;  

 Evaluation of the newly collected data against the adopted criteria outlined in Section 4; and 

 Documentation of the findings within this Report. 

Based on the information detailed in this DSI, Arcadis considers that it is unlikely that significant contamination 
is present at the Site and that, provided the identified hazmat issues are appropriately managed, the Site 
should be suitable for the proposed development. 

The following discrete observations were made with regards to potential soil and groundwater contamination 
at the Site: 

 The Site is currently used for the storage of materials associated with timber manufacturing with an 
approximate area of 2,800 m2; 

 Concrete hardstand was present at all the soil bore locations at the Site with a thickness of between 0.07- 
0.15 m. A second concrete slab was identified at MW03 located in the north-western portion of the site; 

 Fill material was present in all areas assessed at the Site to depths between 0.15 and 0.3 mbgl. Fill material 
encountered comprised of a mix of silty/clayey/sandy soils, with minor gravels; 

 No visual or olfactory evidence of potential contamination was noted; however, foreign material (aluminium 
foil, plastic and glass fragments) was present in the reworked natural soils between the two (2) concrete 
slabs at MW03 in the north-western portion of the Site; 

 A total of one (1) exceedance of the adopted ecological criteria for zinc was identified within the soil at 
MW03, in the north-western part of the Site. Due to the presence of the concrete slab and the 
commercial/industrial nature of the Site, it is considered unlikely that the elevated zinc in reworked soil 
poses a risk to ecological receptors. Elevated concentrations at this location are likely due to the presence 
of foreign fill material noted above. 

 pH of the soil samples analysed ranged from 3.9-6.0, indicating acidic to slightly acidic conditions. These 
conditions may be aggressive to concrete piles and may impact pile design. 

 Inferred groundwater flow direction beneath the Site is south-west towards Dairy Creek, the closest surface 
water receptor. Depth to groundwater was typically between 8.5 and 10.0 mgbl; 

 A total of eight (8) exceedances of the adopted ecological criteria for copper, nickel and zinc was identified 
within the groundwater across all MW locations. Arcadis considers it unlikely the copper, nickel and zinc 
exceedances noted in groundwater pose a risk to ecological receptors due to the proximity of the site to 
the closest surface water receptor; and 

 No asbestos was detected in any of the soil samples collected and analysed for absence/presence at the 
Site. However, traces of friable asbestos material in the form of dust were identified on 1st floor office 
located in north central area of the Site in the Hazardous Materials Survey conducted by Airsafe. Non-
friable asbestos in good condition was identified across the internal and external areas of the Site. 

 Based on the available information, solid waste material which would be generated during the future piling 
works (BH1-BH4) is likely to be assigned the waste classification of General Solid Waste (non-putrescible), 
in accordance with NSW EPA 2014 and 2016. These results are meant as a guide for potential future 
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excavation works on-site and are not to be used for the purpose of waste disposal. If material is to be 
disposed from site further analysis will be required prior to disposal at a licenced facility. 

Arcadis recommends TPI consider completion of the following prior to construction activities at the Site: 

 Arcadis recommends additional work to remove and manage asbestos containing material, including an 
Asbestos Management Plan; and 

 A waste classification certificate should be attained for bored piers material and solid waste should be 
handled as per NSW EPA guidelines (estimated at approximately 150m3) prior to disposal at a licenced 
facility. 
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1 INTRODUCTION 
Arcadis Australia Pacific Pty Ltd (Arcadis) was engaged by Turnbull Planning International Pty Ltd (TPI) to 
complete a Detailed Site Investigation (DSI) at the 165 Penshurst Street, Beverly Hills, NSW 2209 site (the 
Site) as part of the requirements for a Development Application (DA) for proposed redevelopment of the Site. 
The site location is shown in Appendix A, Figure 1.  

1.1 Background 
The Site is currently occupied by two (2) operational businesses associated with carpentry and timber joinery. 
Arcadis understands that TPI’s client (Super Easy Storage) intends to undertake construction works at the Site 
that require an ‘alterations and additions’ DA to be approved by Georges River Council (Council). As part of 
the DA for the site, TPI requires assessment of the contamination status of the Site in accordance with Clause 
7 of the State Environmental Planning Policy 55 – Remediation of Land (NSW State Government 1998). 

This DSI was prepared based on the recommendations of the Arcadis, Preliminary Site Investigation, October 
2021 report (Arcadis 2021). The Arcadis 2021 report identified multiple potential on and off-site sources of 
contamination from historical and current activities. 

The PSI was requested by Council to facilitate proposed works at the Site, including the extension of the 
existing warehouse roof to a maximum height of 12 m and the change of site use to a self-storage premises. 
The preliminary structural engineering designs for the proposed works include the demolition of existing  
on-site structures, the replacement of the existing concrete driveway, the replacement of windows and fibro 
sheeting cladding and the installation of a raised garden bed. The planned works do not alter the land zoning 
of the Site from the current light industrial land use.  

Arcadis understands that the roof extension will require piers to be installed to a depth of 4 m during 
construction works. A soil and groundwater assessment was conducted as part of this DSI to assess the 
contamination status of soil and groundwater at the Site, and to inform on appropriate management measures 
required to limit human and environmental exposure to potential soil and groundwater contamination during, 
and as a result of, planned Site works. 

Based on the findings and recommendations of the Arcadis 2021 report, TPI commissioned Arcadis to 
undertake further site assessment works, as detailed in this DSI report. This DSI should be read in conjunction 
with the Arcadis 2021 report. 

1.2 Objective and Purpose 
Arcadis understands that the objectives of conducting this DSI were to: 

 Assess the contamination status of soil and groundwater at the Site; 

 Undertake an indicative waste classification of soils that will be excavated during the installation of the 
proposed piers (BH1 – BH4, as per Geotechnical Engineer Plan 19133-SK1, 12/09/2019); 

 Identify the presence of potential hazardous materials in existing on-site structures by a qualified 
occupational hygienist subcontractor; and 

 Assess site suitability for the planned construction works and proposed ongoing commercial/industrial land 
use. 

Arcadis understands that the purpose of conducting the DSI was to provide TPI with sufficient information to: 

 Assess potential risks posed by soil and groundwater contamination to construction workers, future Site 
users and the environment; and 

 Inform the need for any management and or remedial measures required to facilitate redevelopment. 
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1.3 Scope of Work 
To achieve the objectives and purpose of the DSI, Arcadis completed the following scope of work at the Site: 

 Review of the Arcadis 2021 report (which includes a review of publicly available information, a Site specific 
Lotsearch EnviroPro report, Site walkover inspection findings and identification of key Potential Areas of 
Concern (PAoC); 

 Completion of a DSI, targeting those PAoC identified in the Arcadis 2021 report at a total of nine (9) 
locations1, comprising: 

– Drilling and sampling of soils at six (6) soil bore (SB) locations (SB01 to SB06); 

– Drilling, groundwater sampling, installation, and development of three (3) groundwater monitoring well 
(MW) locations (MW01, MW02 and MW03); and 

– Completion of a groundwater monitoring event (GME) on the three (3) newly installed MWs. 

 Analysis of primary soil samples: 

– A minimum of two (2) samples per SB location were analysed for the Contaminants of Potential Concern 
(CoPC) identified in the Arcadis 2021 report. The samples were representative of the fill and natural soil 
profile, and/or where potential visual or olfactory soil impacts were identified; 

 Analysis of three (3) primary groundwater samples for CoPC;  

 Analysis of appropriate quality assurance and quality control samples (QA/QC); and 

 Preparation of this DSI report, including: 

– Selection of appropriate Tier 1 screening criteria to assess potential risks to human health and ecological 
receptors applicable to the Site; 

– Review of analytical results and screening against the adopted Tier 1 screening criteria; 

– Discussion of results; 

– Provision of conclusions and recommendations for further works, if required; and 

– Provision of a materiality assessment for any contamination identified. 

 
1 Nine (9) sampling locations meets the recommended minimum sampling density for a site with an area of 0.3 ha, as detailed in 
Standards Australia, Australian Standard 4482.1 – Guide to the investigation and sampling of sites with potentially contaminated soil, 
Part 1: Non-volatile and semi-volatile compounds, 2005 (AS4482.1:2005) (the Site has a total area of approx. 0.29 ha). 
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2 SITE IDENTIFICATION 
The Arcadis 2021 report provides a detailed review of the site information, site history, government and 
planning documents and findings from a site walkover inspection and should be read in conjunction with this 
DSI report. 

A summary of the key information from the Arcadis 20201 report is provided in the following sections along 
with the potential sources of contamination identified for the Site. 

2.1 Site Identification 
Table 2-1 provides a summary of the site identification details for the Site. The site location and layout are 
shown in Appendix A, Figure 1 and Figure 2, respectively. 

Table 2-1  Site Identification Detail Summary 

Item Details 

Site Address 165 Penshurst Street, Beverly Hills, NSW 2209  

Centre of Site Coordinates  
(GDA94 MGA56) 

Easting: 322401 
Nothing: 6241215 

Title Information Lot A, DP 335941 

Site Area Approximately 2,900 m2 

Local Government Area Georges River Council 

Local Environment Plan  Hurstville Local Environmental Plan 2012 

Current Land Use 
Industrial use – Warehouses used for two businesses associated with woodworking 
and timber joinery. 

Zoning IN2 – Light Industrial, under the Hurstville Local Environmental Plan 2012. 

Surrounding Land Use 

 North - Industrial properties including an automotive workshop, with Penshurst St 
and low-density residential properties beyond. 

 South - Commercial and industrial properties including Western Firearms and 
Sydney South Alliance Church, with residential properties and Stoney Creek Rd 
beyond. 

 East - Penshurst St, with low density residential and commercial properties 
beyond. 

 West - Low density residential properties, with an open drainage channel and 
Wiggins Reserve beyond.  

2.2 Environmental Setting 
Table 2-2 provides a summary of the environmental setting of the Site.  

Table 2-2 Environmental Setting Summary 

Item  Details  

Topography 

 The Site has an elevation of between 36 -38 m Australian Height Datum (AHD) 
and is relatively flat, with the driveway along the northern site boundary dipping in 
the centre of the Site. The Site may have been levelled during construction of the 
hardstand and onsite structures.  

 Penshurst Street slopes downward to the north, consistent with surrounding 
regional topography. 

Hydrology 

 The nearest surface water receptor to the Site is Dairy Creek, which is 
approximately 1.9k m south-west of the site. Dairy Creek flows into Boggywell 
Creek and eventually Georges River.  

 The majority of the site surface is sealed with a concrete hardstand, however there 
are areas of exposed soil and vegetated gardens. Ponded water on these areas 
may infiltrate into groundwater. Surface water run-off on the Site is likely to flow 
into the onsite stormwater drainage channel.  

 A water main is located along Penshurst Street (10 m east) and a sewer main is 
located adjacent to the northern site boundary (0 m north-west). 
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Item  Details  

Geology 

 The Site is underlain by Middle Triassic aged Ashfield Shale of the Wianamatta 
Group, consisting of black to light grey shale and laminite. 

 The soils of the region comprise shallow to moderately deep (>100 cm) hard 
setting mottled texture contrast soils, consisting of red and brown podzolic soils 
on crests grading to yellow podzolic soils on lower slopes and in drainage lines.  

 The lithology of groundwater bores located within the dataset buffer generally 
comprise:  

 0 - 0.2 mbgl - Topsoil 

 0.2 – 3.5 mbgl - Clay 

 3.5 – 7 mbgl - Shale 

 The regional landscape comprises gently undulating rises on Wianamatta Group 
shales. Local relief is 30 m with a slope of usually > 5 %.  

 The region generally comprises broad rounded crests and ridges with gently 
inclined slopes and cleared Eucalypt woodland and tall open forest (dry 
sclerophyll forest). Localised seasonal waterlogging, localised water erosion 
hazards, moderately reactive highly plastic subsoil and localised surface 
movement potentially occur in the region.  

 Naturally occurring asbestos potential has not previously been identified on-site 
or in the surrounding area.  

Hydrogeology 

 Groundwater is likely to follow local topography, flowing in a generally south 
westerly direction towards Dairy Creek.  

 Aquifers on-site and within the dataset buffer are porous, extensive aquifers of 
low to moderate productivity. The hydrogeologic unit underlying the Site consists 
of late Permian/Triassic sediments, defined as porous media and a consolidated 
hydrogeologic unit.  

 The Site is located within a UPSS environmentally sensitive zone. UPSS 
sensitive zones represent a conservative assessment of areas that are likely to 
be vulnerable to contamination from leaking UPSS, or in close proximity to 
vulnerable environmental receptors. 

 No recorded groundwater bores were located onsite prior to the installation of 
MW01 – MW03 during this DSI. Four groundwater bores are located within a 
2000 m radius of the Site. Three bores are used for monitoring purposes and 
one bore is used for household purposes. Standing water levels of the bores 
range from 1.68 to 3.3 mbgl.  

 Of the bores located within the dataset buffer, GW106830 is the only bore 
located downgradient of the Site and therefore likely to intercept groundwater 
impacted by the Site.  

Acid Sulphate Soils 

 The Site is not listed in the Hurstville Local Environmental Plan 2012 Acid Sulfate 
Soils (ASS) maps.  

 A review of the Atlas of Australian Acid Sulfate Soil map shows the site is 
situated in a Class 5 category with a low probability of ASS occurrence (6-70% 
chance of occurrence). ASS is not typically found or expected to occur in these 
environments and land management activities are not likely to be affected by 
Acid Sulfate Soil. 

Potentially Sensitive 
Environments 

 No groundwater dependent ecosystems are located onsite or within a  
200 m radius of the site.  

 No drinking water catchments protected riparian corridors or wetlands are 
located onsite or within a 200 m radius of the Site.  

 The nearest potentially sensitive environments within a 200 m radius of the Site 
include: 

 Sydney South Alliance Church (10 m south-east); 

 An unnamed drainage channel (135 m south-west); 

 Australian Air League NSW Boys’ Group (170 m north-west);  

 Greglea Village (residential care services) (185 m north-west).  

Previous Environmental Site 
Assessments 

The Arcadis PSI (Arcadis, 2021) is the only known environmental site assessment 
conducted at the Site.  
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2.3 Potential Sources of Contamination 
Table 2-3 provides a summary of the identified potential sources of contamination at the Site and the 
associated CoPC. 

Table 2-3 Potential Sources of Contamination 

Source  Associated Chemicals CoPC 

Potential On-Site Sources of Contamination  

Fill material (imported or 
contaminated) 

 Potential Asbestos Containing 
Materials (PACM) 

 Metals 

 Hydrocarbons 

 Other general contaminants  

 Asbestos 

 Heavy metals 

 Hydrocarbons - Total Recoverable 
Hydrocarbons (TRH), Benzene, Toluene, 
Ethylbenzene, Xylene and Naphthalene 
(BTEXN) and Polycyclic Aromatic 
Hydrocarbons (PAH) 

Current operation of multiple 
businesses for the purpose of 
timber joinery onsite 

 Oil 

 Paints 

 Wood treatments 

 Adhesives 

 Solvents 

 Hydrocarbons - TRH, BTEXN, PAH 

 Heavy metals 

 Volatile Organic Compounds (VOC) 

Current and historical onsite 
structures 

 PACM 

 Lead Paints 

 Other building materials 

 Asbestos 

 Lead 

 Various HazMat (e.g. ozone depleting 
substances, man-made mineral fibres, 
etc.) 

Historic metal stamping and 
pressing/ hardware and tool 
manufacturing  

 Metal Plating Fluids/Baths 

 Hydraulic and Cutting Fluids 

 Solvents 

 Heavy metals 

 Hydrocarbons - TRH, BTEXN, PAH 

 VOC 

 Degreasers 

 Oils 

 Hydraulic fluids 

Historic battery manufacturing 

 Battery fluids 

 Heavy Metals 

 Hydraulic and Cutting Fluids 

 Solvents 

 Acids 

 Heavy metals 

 Hydrocarbons - TRH, BTEXN, PAH 

 VOC 

Historic vermin/weed control  
 Herbicides  

 Pesticides  

 Organochlorine pesticides (OCP) 

 Organophosphorus pesticide (OPP)  

Potential Off-Site Sources 

Multiple historic and current 
industrial/commercial 
businesses 

Note: Various 
industrial/commercial premises 
were located within the vicinity of 
the Site from 1960 onwards. 

 PACM 

 Metals  

 Hydrocarbons 

 Other general contaminants  

 Asbestos 

 Heavy metals 

 Hydrocarbons - TRH, BTEXN, PAH 

Historic/current vermin/weed 
control  

 Herbicides  

 Pesticides  

 OCP 

 OPP  
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3 METHODOLOGY 
This DSI report has been prepared in accordance with the following guidelines and standards: 

 Arcadis Standard Operation Procedures (SOPs). 

 National Environment Protection Council, National Environment Protection (Assessment of Site 
Contamination) Measure, 1999 (as amended 2013) (NEPM 2013). 

 NSW EPA, Guidelines on the Duty to Report Contamination under the Contaminated Land Management 
Act 1997, 2015 (NSW EPA 2015). 

 NSW EPA, Waste Classification Guidelines Part 1: Classifying waste, 2014 (NSW EPA 2014). 

 NSW EPA, Consultants reporting on contaminated land - Contaminated land guidelines, April 2020  
(NSW EPA 2020). 

 Standards Australia, Australian Standard 4482.1 – Guide to the investigation and sampling of sites with 
potentially contaminated soil, Part 1: Non-volatile and semi-volatile compounds, 2005 (AS4482.1: 2005). 

 Standards Australia, Australian Standard 4482.2 – Guide to the investigation and sampling of sites with 
potentially contaminated soil, Part 2: Volatile compounds 1999 (AS4482.2:1999). 

3.1 Site Work Preparation 
Prior to commencing any intrusive works, Arcadis completed the following tasks: 

 Preparation of a project Health, Environment and Safety (HSE) plan and Safe Work Method Statement 
(SWMS); 

 Coordination with TPI and selected subcontractors to determine site access and timing of works; 

 Review of Dial-Before-You-Dig (DBYD) and other service plans for the Site to assess potential locations of 
sub-surface services at proposed investigation locations; and 

 Completion of on-Site sub-surface clearance by a licenced underground services locator, using radio-
detection and visual inspection methods, at all investigation locations to minimise the risk of encountering 
sub-surface services. 

3.2 Soil Boring and Drilling 
Arcadis field staff advanced a total of six (6) SBs and three (3) MWs at the Site on 26 and 27 August 2021. 
These works were supervised and managed by an experienced Arcadis Environmental Scientist working with 
an environmental drilling subcontractor, with a Geoprobe® 7822DT drill rig and licenced operator. 

Where concrete hardstand was present, each SB or MW location was concrete cored to allow access to the 
underlying soils. 

To minimise potential risks of striking unidentified underground services, all locations were hand augered to at 
least 1.0 mbgl, within natural soil or refusal, whichever was encountered first. 

3.3 Soil Sampling 
The six (6) SB locations were advanced to a maximum depth of 3.0 mbgl using a combination of concrete 
coring, hand auger and push tube drilling techniques. 

The three (3) MWs were advanced to maximum depth of 12.0 mbgl using a combination of concrete coring, 
hand auger, push tube and solid flight auger (SFA) drilling techniques. 

The soil profile encountered at each SB and MW location was logged in accordance with the Unified Soil 
Classification System (USCS), with changes in soil profile noted along with any evidence of gross 
contamination. Copies of detailed SB and MW logs are provided in Appendix C. 

Representative soil samples were collected from the SB and MW locations advanced as part of the DSI, with 
all soil samples handled using a dedicated pair of clean nitrile gloves to minimise the potential for cross-
contamination between samples. Each soil sample collected was subject to field screening for the presence 
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of Volatile Organic Compounds (VOC) using a Photo-Ionisation Detector (PID) fitted with a 10.6 eV lamp. A 
copy of the calibration certificate for the PID used is provided in Appendix B. 

All samples were placed directly into appropriate laboratory-supplied, clean sample jars. The samples were 
then labelled with Site and location specific information and placed into a chilled ice chest (Esky). The samples 
were delivered to the primary analytical laboratory Eurofins Scientific (Eurofins) for analysis in accordance with 
Chain of Custody (COC) documentation. Duplicate samples and COC documentation were forwarded by the 
primary laboratory to the secondary analytical laboratory (ALS), for analysis. Both ALS and Eurofins are 
National Association of Testing Authorities (NATA) accredited for the analyses completed. 

All drilling equipment (including the hand auger) was decontaminated between sampling locations through a 
high-pressure wash in tap water and scrubbing to remove loose soils. Care was taken to avoid collection of 
samples which had come into direct contact with equipment (samples collected from between auger flights). 
In this way, the potential for cross-contamination of soil samples between locations was minimised.  

All soil samples were analysed for previously identified CoPC as shown in Table 3-1. 

Table 3-1 Soil Sample Analysis 

Location 
Sample 
Depths 
(mbgl) 

No of 
Samples 

No of 
Analyses 

Analysis 

Primary Samples  

SB01-SB06 &  
MW01-MW03 

0.2, 0.5 
and  

1.0 m 
intervals 
to depth 

of  
5.0 mbgl 

63 18 

 TRH, BTEXN, PAH 

 Phenols 

 Heavy metals: Arsenic (As), cadmium (Cd), chromium 
(Cr), copper (Cu), lead (Pb), nickel (Ni), zinc (Zn), 
mercury (Hg) 

 OCP/OPP 

 Polychlorinated biphenyls (PCB) 

 VOC (five (5) Fill material samples only)  

 Asbestos presence/absence (Fill material only) 

QA/QC Samples 

Field Duplicates 1/20 
primary 
samples 

1 1  TRH, BTEXN, PAH 

 Phenols 

 Heavy Metals (As, Cd, Cr, Cu, Ni, Pb, Zn and Hg) 

 OCP/OPP 

 PCB 

 VOC 

Field Triplicate 1 1 

Rinsate Blanks 1/day 3 3 

Trip Blanks 1/batch 1 1  1 x TRH (C6-C10), BTEXN  

3.4 Groundwater Monitoring Well Installation 
Following completion of drilling, each of the MWs were installed using 50 mm ID, Class 18, flush jointed uPVC 
casings and screened sections with 0.5 mm machined slots. MW screens were positioned where groundwater 
was considered most likely to infiltrate, based on observed water strikes during drilling. MWs were constructed 
such that the top of the well screen extended to at least 1.0 m above the initial water strike to allow assessment 
for the potential presence of light non-aqueous phase liquids (LNAPL).  

At each MW location, the bore annulus was packed with washed, 1-2 mm graded gravel to approximately  
0.5 m above the top of the screen, with a 0.5 m bentonite plug was installed above the gravel pack and a 
cement/bentonite grout seal to surface.  

All MWs were installed using a flush mounted gatic covers and completed to surface using concrete to prevent 
water ingress. A summary of the MW construction details is provided in Table 3-2. 

The three (3) newly installed MWs were developed after installation by drawing out approximately five (5) well 
volumes or purging the MW dry, whichever occurred first, using a stainless-steel bailer. The development 
process was completed to remove any silt and grit that may have accumulated within the well screens post 
installation and to promote the flow of representative groundwater into each MW prior to sampling. 
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A plan showing the groundwater MW locations investigated at the Site is provided in Appendix A, Figure 2 
and copies of the detailed well construction and soil bore logs prepared for each MW location are provided in 
Appendix C. 

Table 3-2 Monitoring Well Construction Details 

Location Depth (mbgl) 
Water Strike 

(mbgl) 
Screen (mbgl) Gravel (mbgl) Bentonite (mbgl) 

MW01 10.5 8.5 7.5 – 10.5  7.0 – 10.5 6.5 – 7.0 

MW02 10.5 8.5 7.5 7.0 – 10.5 6.3 – 7.0 

MW03 12.0 10.0 9.0 – 12.0 8.5 – 12.0 8.0 – 8.5 

3.5 Groundwater Sampling 
Following the completion of MW installation and development works, each MW was left to settle and allowed 
to recharge for a minimum of one (1) week to allow groundwater conditions to return to an equilibrium state 
prior to completion of the GME. 

An experienced Arcadis Environmental Scientist attended the Site on 6 September 2021 to complete the 
GME, using low-flow sampling methodology as follows: 

 Prior to sampling, each MW was gauged using an oil-water interface meter to determine the standing water 
level (SWL) and whether any non-aqueous phase liquids (NAPL) were present in the groundwater column; 

 Once the SWL was established, GW was purged from each MW location by lowering and activating a 
submersible low flow SamplePro® pump and associated High Density Polyethylene (HDPE) sampling 
tubing into the water column to a depth that fell within the well screen (ideally at least 1 m below the top of 
the screen); 

 As groundwater was purged from the MW, field parameters including pH, electrical conductivity (EC), 
dissolved oxygen (DO) and oxidation-reduction potential (ORP) were measured using a multi-parameter 
water quality meter. Once these parameters and the depth to GW stabilised (established by recording three 
(3) consecutive readings within acceptable stability limits), a representative groundwater sample was 
collected in appropriate laboratory supplied sampling bottles. A copy of the calibration certificate for the 
water quality meter and interface probe used is provided in Appendix B; 

 Following the collection of samples at each MW, the submersible pump was removed and disconnected 
from the sample tubing used to extract the groundwater sample. The tubing, pump bladder and in-line filter 
were disposed of off-Site. The pump, flow cell and interface meter were decontaminated through the use 
of a three-stage decontamination process involving a LIQUI-NOX (a phosphate-free detergent) scrub, a 
rinse with tap water and final rinse using deionised water; and 

 New dedicated HDPE tubing and bladders were used for each well, and disposable nitrile gloves were worn 
at all times in order to minimise the potential for cross-contamination of samples. 

All groundwater samples were labelled with Site and location specific information and placed into a chilled 
Esky. The samples were then delivered to Eurofins as primary analytical laboratory for analysis in 
accordance with COC documentation. Duplicate samples and COC documentation were forwarded by 
Eurofins to ALS as secondary analytical laboratory for analysis. Both ALS and Eurofins are NATA accredited 
for the analysis completed. 

All groundwater samples were analysed for the identified CoPC, as shown in   
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Table 3-3 and a plan showing the MW locations included in the GME at the Site is provided in Appendix A, 
Figure 2. 
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Table 3-3 Groundwater Sample Analysis 

Location 
Sample Depth 

(mbgl) 
No of 

Samples 
No of 

Analyses 
Analysis 

Primary Samples  

MW01 – MW03 N/A 3 3 

 TRH, BTEXN, PAH 

 Phenols 

 Heavy Metals (As, Cd, Cr, Cu, Ni, Pb, Zn and Hg) 

 OCP/OPP 

 PCB 

 VOC 

QA/QC Samples 

Field Duplicates 
1/20 primary 

samples 

1 1  TRH, BTEXN, PAH 

 Phenols 

 Heavy Metals (As, Cd, Cr, Cu, Ni, Pb, Zn and Hg) 

 OCP/OPP 

 PCB 

 VOC 

Field Splits 1 1 

Rinsate Blanks 1/day 1  1  

Trip Blanks 1/batch 1  1   TRH (C6-C10), BTEXN  

3.6 Sitework Closeout 
On completion of works, all SB and MW locations were backfilled with arisings in the sequence which they were 
removed (with any grass/vegetation containing material placed back on the surface) then track rolled to achieve 
compaction, with any concrete cores replaced and cemented in place (where applicable). 

Any excess soil/drill cuttings and purged groundwater arising from the installation of the SB and MW locations 
was transferred to dedicated waste drums and temporarily stored on-site as per instructions by TPI. 

Potentially contaminated plastic waste from drilling works and groundwater sampling (tarps, filters, tubing etc.) 
was also stored with potentially contaminated material due to the nature of the waste material (landfill). 
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4 ADOPTED ASSESSMENT CRITERIA 
Relevant criteria are selected based on the identified viable exposure routes, current land use, the identified 
receptors at and adjacent to the site, as well as the available data. The following sections outline the adopted 
criteria for this investigation. 

4.1 Soil 
The Site is classified for IN2 – Light Industrial land use, with the proposed future land use remaining 
unchanged. 

Given the current and ongoing land use at the Site, soil samples collected from the Site during the DSI were 
screened for a Commercial/Industrial land use, using the following applicable Tier 1 human health and 
ecological screening criteria: 

 NEPM 2013: 

- Health Investigation Level D (HIL-D). 

- Health Screening Level D (HSL-D) for vapour intrusion (0.0 to 4.0 m). 

- Ecological Investigation Levels (EIL) for fine soil. 

- Ecological Screening Levels (ESL) for TPH fractions F1 – F4, BTEX and benzo(a)pyrene. 

- Management Limits (ML) for TPH fractions F1-F4. 

 Cooperative Research Centre for Contamination Assessment and Remediation of the Environment, 
Technical Report No. 10 – Health screening levels for petroleum hydrocarbons in soil and groundwater, 
2011 (CRC CARE 2011): 

- HSL-D for intrusive workers in shallow trenches and direct contact. 

The geology beneath the Site comprised a mix of clayey and silty/gravelly lithologies, as such the more 
conservative fine soil and/or silt criteria have been selected to assess the Site. 

4.1.1 Derivation of Site-Specific Ecological Investigation Levels 
The NEPM 2013 suggests that risks to terrestrial ecosystems be assessed by developing and applying site 
specific EILs. The EIL criteria in NEPM 2013 have been developed for three (3) generic land use settings 
including areas of Ecological Significance, Urban Residential/Public Open Space and Commercial/Industrial 
land uses. 

As the Site is not currently in an area designated as being for ecological significance (such as a national or 
state park, wilderness area, or wetland) or being developed for urban residential or public open space land 
use, site-specific criteria were derived only for: 

 Commercial and Industrial land uses. 

The EILs were derived in line with NEPM 2013 Tables 1B(1) to 1B(5), using the soil physiochemical properties 
of pH, cation exchange capacity (CEC), clay content (% clay) and total organic carbon (% organic carbon) to 
inform the calculation of site specific criteria for aged contamination (as any soil impact at the Site was likely 
to have occurred more than two (2) years prior to the assessment of soils completed in this investigation. The 
EILs derived for the Site are summarised in Table 4-1. 
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Table 4-1 Site Specific EIL Criteria - Soil 

Analyte Commercial/Industrial Value (mg/kg) 

Arsenic 160 

DDT 640 

Naphthalene 370 

Lead(5) 1,800 

Copper(1,2,4) 160 

Nickel(1) 400 

ChromiumIII(3) 830 

Zinc(1,2) 400 
Notes 
Added Contaminant Limits (ACLs) were calculated using Tables 1B(1) to 1B(4) in NEMP 2013, making use of the following information: 
1.Average soil CEC (16) 
2. Average soil pH (5.1) 
3.Average % clay (19%) 
4.Average % organic carbon (2%) 
5.ACLs as defined in Table 1B(4) 
The soil EILs for Arsenic, DDT and Naphthalene were adopted from Table 1B(5) of NEPM 2013. 

4.2 Groundwater 
Given the current and ongoing land use at the Site and proximity to and nature of surface water receptors, 
groundwater samples collected from the Site during the DSI were screened for a Commercial/Industrial land 
use, using the following applicable Tier 1 human health and ecological screening criteria: 

 NEPM 2013: 

-  Groundwater Investigation Levels (GILs) for fresh water; 

- Health Screening Level D (HSL-D) for vapour intrusion in silt; and 

 Australian and New Zealand Governments 2018, Australian and New Zealand Guidelines for Fresh and 
Marine Water Quality. The 95% species protection level default guideline values were adopted for all 
analytes due to the moderately disturbed nature of the ecosystem. This criteria has been conservatively 
adopted to assess potential risks to groundwater at the Site and to ecological receptors of Dairy Creek, 
the eventual receptor of groundwater from the Site. 

4.3 Waste Classification Guidelines 
The analytical results for the soil samples from the Site were also assessed against the NSW EPA 2014 
Contaminant Threshold 1 (CT1) criteria for the purpose of providing a preliminary, in-situ waste classification 
for soils at the Site. 
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5 FIELD OBSERVATIONS AND RESULTS 

5.1 Site Walkover Observations 
A site walkover was conducted as part of the DSI, prior to the start of drilling and sampling works, with the site 
use, layout and conditions noted to be consistent with those described in the Arcadis 2021 report. The Site 
was occupied by the same two (2) operational businesses associated with carpentry and timber joinery as 
noted in the PSI. 

5.2 Generalised Soil Profile 
Table 5-1 provides a summary of the generalised soil profile observed at the Site, with copies of the SB and 
MW logs showing the identification of natural and foreign material, as well as PID values, provided in Appendix 
C. 

Table 5-1 Generalised Soil Profile  

Depth Range (mbgl) Fill/Natural Soil Description 

0.0 - 0.15 Fill – CONCRETE  
Light grey reinforced concrete present at all sample locations and 
in majority of the area at the Site. 

0.15 – 0.3 Fill – Clayey SILT Dark brown, medium grained with minor gravels 

0.3 – 1.6 Natural – Silty CLAY  Orange/brown with grey mottling, stiff, high plasticity 

1.6 – 1.8 Natural – SHALE Yellow/brown, soft, medium plasticity 

1.8 – 12.0 Natural – Clayey SILT  Brown/yellow, stiff and high plasticity 
Notes 
A second layer of concrete slab was found during drilling works at MW03 at a depth of 0.21m – 0.36 m, with reworked natural soil 
beneath the second slab from 0.36 m – 0.75m. 

5.3 Visual and Olfactory Observations 
No visual or olfactory evidence of potential contamination (staining or odours) was noted in the soil profile 
during drilling at SB and MW locations.  

A maximum concentration of 2.9 ppm VOCs was recorded at 7.0 mbgl at location MW02. PID values for all 
screened samples are presented on soil logs in Appendix C and a copy of the PID calibration certificate is 
provided in Appendix B. 

5.4 Groundwater 
Groundwater observations were made by an experienced Arcadis Environmental Scientist during groundwater 
sampling completed at the Site on 6 September 2021.  

Groundwater levels were measured at the three (3) MWs using a calibrated interface probe. Groundwater 
physicochemical parameters were collected with a calibrated water quality meter.  

Groundwater elevations were determined with respect to the average elevation across the Site (Google Earth, 
2021), as the Site is relatively flat. 

Corrected groundwater level is presented in meters above height datum (mAHD), and was produced by the 
following equation, noting that no correction for LNAPL was required:  

𝑨𝒑𝒑𝒓𝒐𝒙𝒊𝒎𝒂𝒕𝒆 𝒘𝒂𝒕𝒆𝒓 𝒆𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏 (𝒎𝑨𝑯𝑫) = 𝑬𝒍𝒆𝒗𝒂𝒕𝒊𝒐𝒏(𝒎𝑨𝑯𝑫) − 𝑫𝒆𝒑𝒕𝒉 𝒕𝒐 𝒘𝒂𝒕𝒆𝒓 (𝒎) 

A summary of groundwater gauging data is provided in Table 5-2 and a summary of physiochemical 
parameters is provided in Table 5-3. 
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Table 5-2 Groundwater Gauging Data 

Location 
Elevation 
(mAHD) 

Eastings Northings 
Depth to 

water (mbgl) 
LNAPL 

observed 

Approx. 
water 

elevation 
(mAHD) 

MW01 

38.5 

322437 624129 0.724 No 37.8 

MW02 322410 6241203 1.000 No 37.5 

MW03 322355 6241191 1.556 No 36.9 

Table 5-3 Stabilised Groundwater Physicochemical Parameters 

Location pH 
Temp 
(°C) 

Conductivity 
(μS/cm) 

TDS 
(mg/L) 

Dissolved 
Oxygen 
(mg/L) 

Redox 
potential 

(mV) 
Comment 

MW01 5.92 19.6 3,267 2,366 2.29 90.7 
Highly turbid, grey 
colour, no odour or 

sheen.  

MM02 5.05 17.9 2,687 1,982 4.82 150.7 

Highly turbid, grey 
colour, fine suspended 
particles, no odour or 

sheen. 

MW03 6.13 18.1 10,337 7,755 2.19 26.3 

Highly turbid, grey 
colour, fine suspended 
particles, no odour or 

sheen. 

The following conclusions have been made based on the groundwater physicochemical parameter data: 

 Slightly acidic in pH, with pH concentrations recorded between pH 5.05 and 6.13; 

 Moderately brackish, with EC concentrations recorded between 3,267 and 10,337 µS/cm; 

 Moderately oxic, with DO concentrations recorded between 2.19 and 4.82 mg/L; and 

 Slightly oxidising, with ORP concentrations recorded between 26.3 and 150.7 mV. 

Based on field observations and groundwater data, it is inferred that the groundwater aquifer encountered 
beneath the Site was likely to represent a confined aquifer as;  

 Groundwater was struck during drilling between 8.5 mbgl and 10 mbgl; 

 A confining layer of high plasticity silty clay, approximately 3 m thick was noted at all monitoring locations; 
and 

 The standing water level was between 0.724 mbtoc and 1.556 mbtoc, significantly higher than water strike. 

Based on the SWLs measured at each MW, the overall groundwater flow beneath the Site is inferred to flow 
to the south-west in the direction of the closest surface water reception, with an inferred hydraulic gradient of 
0.0070 (change of 0.750 m over a 107.13 m distance parallel to flow from MW01 to MW03).  

An inferred groundwater flow direction plan is provided in Appendix A, Figure 5.  
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6 ANALYTICAL RESULTS 
The results of analysis of soil and groundwater samples collected and analysed from the Site were screened 
against the adopted Tier 1 assessment criteria for human health and ecological receptors, as detailed in 
Section 4.  

Exceedances of the adopted Tier 1 assessment criteria were only identified for metals, in both soil and 
groundwater, with all other analytes either below the laboratory Limit of Reporting (LoR) or the adopted Tier 1 
assessment criteria.  

The following sections summarise only the identified exceedances of the adopted Tier 1 assessment criteria. 

Summary analytical tables are provided in Appendix D, Tables 1 and 2, with copies of the NATA accredited 
laboratory issued analytical reports are provided in Appendix E. Exceedances of the criteria for soil and 
groundwater are also shown in Appendix A, Figures 3 and 4, respectively. 

6.1 Soils 
A total of 18 primary soil samples were selected for analysis as part of the DSI works, with only one (1) 
exceedance of the adopted Tier 1 assessment criteria identified, as summarised in Table 6-1. 

Table 6-1 Exceedances - Soil 

Sample ID 
Depth 
(mbgl) 

Analyte Result (mg/kg) Highest Criterion Exceeded (mg/kg) 

MW03 0.5 Zinc 1,500 400 (NEPM 2013 EIL) 

6.2 Groundwater 
A total of three (3) primary groundwater samples were analysed as part of the DSI works, with eight (8) 
exceedances of the adopted Tier 1 assessment criteria identified, as summarised in Table 6-2. 

Table 6-2 Metals Exceedances – Groundwater 

Sample ID Analyte Result (µg /L) Adopted Criteria Value (µg /L) 

MW01 

Copper 13 1.4 (ANZG 2018 - 95% FW) 

Nickel 22 11 (ANZG 2018 - 95% FW) 

Zinc 85 8 (ANZG 2018 - 95% FW) 

MW02 

Copper 3 1.4 (ANZG 2018 - 95% FW) 

Nickel 40 11 (ANZG 2018 - 95% FW) 

Zinc 150 8 (ANZG 2018 - 95% FW) 

MW03 
Nickel 23 11 (ANZG 2018 - 95% FW) 

Zinc 29 8 (ANZG 2018 - 95% FW) 

6.3 QA/QC Assessment 
Arcadis adopted specific QA/QC procedures to maintain a consistent approach to the evaluation of whether 
data quality objectives required by the project have been achieved.  

The adopted procedures monitor key elements that indicate whether the data is useable (in terms of accuracy 
and reliability) and that the data are adequate for the formation of conclusions on current environmental 
conditions for the purposes of this report. 

Overall, the data obtained from analysis of the samples collected at the Site is considered to be representative 
and the results are both accurate and reliable for the purposes of completion of a DSI for the Site. Discussion 
on the data validity and relevant QA/QC analytical results is provided in Appendix F with QA/QC summary 
tables provided in Appendix D, Table 4a-4d. 
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7 DISCUSSION 

7.1 Soil 
A single exceedance of the adopted Tier 1 ecological assessment criterion (EIL) for zinc was identified in soil 
at location MW03 at a depth of 0.5 mbgl. This exceedance of zinc was not observed in any deeper samples at 
this location. This exceedance was identified in reworked natural soil used as Fill, below the observed second 
buried concrete slab in this location. 

Arcadis considers that the noted exceedance of the adopted ecological criteria for zinc is unlikely to pose a 
risk to on or off-site ecological receptors as: 

 This was an isolated exceedance in soil (one (1) out of 18 samples total analysed); 

 Soils at MW03 were present in an area beneath an existing concrete slab at the Site, in an area which will 
remain beneath a concrete slab in the future. 

Therefore, these soils will not be accessible to potentially sensitive ecological receptors at the Site under the 
current or proposed future land use scenario.  

It is also to be noted that the pH of the soil samples analysed ranged from 3.9 to 6.0, indicating acidic to slightly 
acidic conditions. As per the AS 2159:2009 Table 6.4.2 Exposure Classification for Concrete Piles – Piles in 
Soil, the soil conditions could be indicative of severe to non-aggressive to concrete piles and may impact pile 
design. 

7.2 Groundwater  
Nickel, copper and/or zinc were noted to exceed the adopted Tier 1 ecological assessment criteria in 
groundwater samples collected from all three (3) MW locations installed and samples at the Site as part of the 
DSI. 

Given the absence of significant metal impact in the soils sampled and analysed at the Site and the presence 
of a concrete slab across the majority of the site surface it is considered unlikely that the noted metals impact 
in groundwater are derived from the Site.  

The presence of elevated concentrations of nickel, copper and/or zinc in groundwater samples from all three 
(3) on-site MWs (including up, down and cross gradient locations) suggests that their presence may be related 
to either regional groundwater impacts or naturally elevated background conditions. 

Furthermore, the current and intended land use includes hardstand and with no on-site surface water bodies 
and therefore ecological receptors will not be accessible to groundwater. The nearest off-site surface water 
body is located approximately 1.9 km south-west of the Site and is too great a distance to be impacted by 
groundwater from the Site. 

7.3 Indicative Waste Classification 
Laboratory analytical results were screened against the NSW EPA 2014 CT1 initial screening criteria for 
General Solid Waste (GSW). Where results exceeded the CT1 initial screening criteria for GSW, results were 
screened against the Specific Contaminant Concentration 1 (SCC1) and Toxicity Characteristics Leaching 
Procedure 1 (TCLP1) criteria, as specified in NSW EPA 2014. 

As summarised in Table 7-1, lead was present in concentrations exceeding the CT1 initial screening criteria 
for GSW in two (2) soil samples. The sample with the highest concentration was scheduled for additional TCLP 
analysis for screening against the TCLP1 criteria. The results of the TCLP analysis did not exceed the TCLP1 
criterion for GSW (5 mg/L)  and the total concentration of lead (max 300 mg/kg) did not exceed the SCC1 
criterion for GSW (1,500 mg/kg). 

In accordance with NSW EPA 2014, material was pre-assessed against the six-step procedure, as shown in 
Table 7-2. 
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Table 7-1  Summary of Exceedances - Preliminary Waste Classification 

Location 
Sample Depth 

(mbgl) 
Analyte 

Result 
(mg/kg) 

Criterion 
(mg/kg) 

Highest Criterion 
Exceeded 

SB06 0.5 
Lead 

300 
100 NSW EPA 2014 - CT1 

MW03 0.5 200 

Table 7-2  Pre-Assessment of Materials 

Step Comments Rationale 

Step 1: Is the waste special waste? No 
No ACM, clinical or related waste, or waste tyres were 

observed during the intrusive works. 

Asbestos was not detected or observed. 

Step 2: Is the waste liquid waste? No Material comprised Fill and natural soils only. 

Step 3: Is the waste pre-classified? No 
The material is not pre-classified with reference to NSW EPA 

2014. 

Step 4: Does the waste possess 
hazardous characteristics? 

No 

The material was not observed to contain or considered at risk 
to contain explosives, gases, flammable solids, oxidising 
agents, organic peroxides, toxic substances, corrosive 

substances, coal tar, batteries, lead paint or dangerous goods 
containers. 

Step 5: Has chemical assessment 
been undertaken to determine 
waste classification? 

Yes Refer to 7-1 and Attachment D. 

Step 6: Is the waste putrescible or 
non-putrescible? 

Non-
putrescible 

The material does not contain materials considered to be 
putrescible*. 

Note 
*As this is an indicative waste classification, assessment for putrescible waste was not conducted. 

Based on the observations at the time of sampling and the reported analytical results (both total and TCLP 
analytical results), the soils at the Site have been preliminarily assigned an in-situ waste classification as  
General Solid Waste (non-putrescible), in accordance with NSW EPA 2014.  

As material has remained in-situ, this waste classification remains indicative only and should be considered 
as preliminary for the soils at the Site. Any material requiring removal from the Site will need to be 
appropriately classified in accordance with the NSW EPA 2014 guidelines prior to any off-site disposal or 
management. 
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8 HAZARDOUS MATERIALS 
Arcadis engaged external contractor Airsafe OHC Pty Ltd (Airsafe) to conduct a site inspection and 
assessment of the existing site buildings to assess for any areas of concern and hazardous building materials.  

Airsafe conducted a detailed survey of the Site on 14 September 2021 and the detailed report has been 
provided as an attachment as Appendix G. Table 8 -1 provides a summary of the key findings of the Airsafe 
report. 

Table 8-1 Areas of Concern, Hazardous Materials and Recommended Actions 

Area of concern 
Hazardous 

Material 
Identified 

Actions Required 

External – Molded fibrous cement downpipes 
and catchments and cement roof sheeting 

around the Site area 

Non-friable 
asbestos 

Encapsulate any damaged broken sections of the 
material with a sealant to prevent future fibre 

release. 
Label and maintain in good condition. Remove prior 

to any demolition/refurbishment works that may 
disturb the material. 

External – Northern side of building, between 
warehouse segregation – Corrugated wall 

sheeting and southern side rear warehouse wall 
sheeting 

External – Southern side of building – 
Fibreboard panels, Infill panels and external wall 

sheeting 

Label and maintain in good condition. Remove prior 
to any demolition/refurbishment works that may 

disturb the material. 

Internal – Front warehouse area – Ground floor 
– South-eastern Office area – Vinyl floor tiles 

and 1st floor northern central office 

Label and maintain in good condition. Remove prior 
to any demolition/refurbishment works that may 

disturb the material 

Internal – Front warehouse area – Main switch 
room – Ceiling sheeting 

Restrict access to area and arrange removal of 
loose fragments as soon as practicable. 

Encapsulate any damaged broken residual sections 
of the material with a sealant to prevent future fibre 

release. 

Internal – 1st floor northern central office – 
Ceiling space - Dust 

Friable 
Asbestos 

Isolate area and restrict access. Recommend 
removal as soon as practicable. 

External – Northern driveway – Brown paint on 
side doors 

Lead Paint 

Over paint with lead-free substitute as part of routine 
maintenance. Any works which may disturb potential 

lead-based paint systems should be conducted in 
accordance with the requirements of AS 

4361.2:2017 

The following conclusions have been made based on the Hazardous Materials Survey: 

 North central office area located at 1st floor needs immediate attention as traces of friable asbestos were 
identified and it is recommended to isolate the area and remove the asbestos material as per the NSW 
EPA guidelines. 

 Those other areas within the Site where traces of non-friable asbestos were identified need to be 
labelled and encapsulated (for any damaged/broken section of the material) using a sealant to avoid any 
future fibre release.  

 All identified hazardous materials material should be removed from the Site prior to any demolition/ 
refurbishment work which may disturb asbestos containing materials. 
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9 CONCEPTUAL SITE MODEL 
Arcadis has prepared a Conceptual Site Model (CSM) for the Site, based on the information collated from 
the Arcadis 2021 report and this DSI.  

A CSM assesses potential sources, pathways and receptors at a site and the connections between these. 
For a potential risk to exist to human health and/or ecological receptor there must be a clear or suspected 
source-pathway-receptor (SPR) linkage between the known or potential source(s) and receptor(s) in relation 
to the Site. The following sections provide a summary of the identified (or potential) sources, pathways and 
receptors at the Site, based on the available site information at the time of writing. 

9.1 Sources 
The identified (or potential) sources of contamination at the Site are considered to be: 

 S1 – Concentrations of zinc in soil at MW03 at 0.5 mbgl exceeded ecological limits. 

 S2 – Concentrations of copper, nickel and zinc in groundwater at all monitoring wells exceeded ecological 
limits. 

 S3 - Friable and non-friable asbestos identified in building materials in site buildings (as per Airsafe HMS, 
2021). 

9.2 Pathways 
The identified (or potential) pathways for contamination to move from the identified sources to the identified 
receptors at the Site are considered to be:  

 P1 – Ingestion and dermal contact. 

 P2 – Inhalation of asbestos fibres. 

 P3 – Vertical migration into groundwater. 

 P4 – Surface water runoff.  

 P5 – Lateral migration of groundwater.  

9.3 Receptors 
The identified (or potential) receptors of contamination at the Site are considered to be:  

 R1 – Site users (staff, visitors). 

 R2 – Demolition/Construction workers (for the construction of the proposed development). 

 R3 – Maintenance workers. 

 R4 – Adjacent site users. 

 R5 – Groundwater. 

 R6 – Surface soil (peripheral vegetated areas). 

 R7 – Terrestrial ecology 
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9.4 Potentially Complete SPR Linkages 
Table 9-1 provides a summary of the identified potentially complete SPR linkages at the Site. 

Table 9-1 Summary of Potentially Complete SPR Linkages 

Source Pathway Receptor Exposure Risk 

S1 – identified limited 
soil impact (zinc in Fill 
soils beneath slab at 

MW03) 

 P1 – ingestion and 
dermal contact 

 P3 – vertical migration 
into groundwater 

 R1 – Site users 

 R2 – Demolition/Construction 
workers 

 R3 – Maintenance workers 

 R5 – Groundwater 

 R7 – Terrestrial ecology 

LOW / NO RISK 
IDENTIFIED  

(Isolated exceedance 
and soils were beneath 

an existing concrete 
slab with limited 
accessibility to 

ecological receptors) 

S2 – identified limited 
groundwater impacts 
(background nickel, 
copper and/or zinc) 

 P5 – lateral migration of 
groundwater 

 R4 – Adjacent site users 

 R7 – Terrestrial ecology 

LOW / NO RISK 
IDENTIFIED 

(Due to proximity of 
the Site to 

downgradient surface 
water bodies, it is 
unlikely that the 

ecological receptors 
will be impacted by 

groundwater from the 
Site) 

S3 – Asbestos  P2 – Inhalation of 
asbestos fibres 

 R1 – Site users 

 R2 – Demolition/Construction 
workers 

 R3 – Maintenance workers 

 R4 – Adjacent site users 

High  
(Friable asbestos was 
identified and some 

slightly damaged non-
friable asbestos was 

identified and poses a 
risk to human health 

receptors) 

9.5 Exposure Assessment 
Based on the CSM, the potential for human health or ecological exposure to site contamination in soil and/or 
groundwater is considered to be Low. Based on the assessment of on-site asbestos and risk to human 
health the exposure risk is considered to be High.  

Care should be taken to appropriately manage contamination risks and appropriate actions should be taken 
in accordance with applicable NSW EPA and SafeWork guidelines. 
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10   CONCLUSIONS 
Arcadis undertook a Detailed Site Investigation (including soil and groundwater sampling and analysis) at the 
165 Penshurst Street, Beverly Hills, NSW 2209 site in August and September 2021. The investigation was 
conducted to assess the contamination status of soil and groundwater, undertake an indicative waste 
classification of soils that will be excavated during the installation of proposed piers, identify the presence of 
potential hazardous materials in on-sit structures and assess the site suitability for the planned construction 
works and proposed ongoing commercial/industrial land use. Arcadis understands that the DSI is a part of 
the requirements for a DA for the proposed redevelopment of the Site. 

Site investigations included a review of historical site uses and Site information in the Arcadis 2021 report 
and an intrusive assessment of soil and groundwater. 

Based on the information detailed in this DSI report, Arcadis has drawn the following: 

 The Site operates with two (2) businesses associated with timber production, specifically timber joinery. 

 No visual or olfactory evidence of contamination was observed in the soils or groundwater at the Site at 
the time of the intrusive investigations. 

 Soil analytical results reported no exceedances of the adopted Tier 1 human health and ecological criteria 
for commercial/industrial land-use, with the exception of a single exceedance of the ecological criterion for 
zinc in MW03 at 0.5 mbgl. 

 Based on the current and proposed development of the Site, it is understood that the area around MW03 
includes hardstand at ground level and therefore these soils will not be accessible to ecological receptors. 
Furthermore, concentrations of zinc in deeper soils did not exceed the adopted Tier 1 assessment criteria 
and therefore unlikely to pose a risk to on or off-Site ecological receptors. 

 pH of the soil samples analysed ranged from 3.9-6.0, indicating acidic to slightly acidic conditions. These 
conditions may be aggressive to concrete piles and may impact pile design. 

 Groundwater analytical results reported no exceedances of the adopted Tier 1 human health and 
ecological criteria for commercial/industrial land-use, with the exception of nickel, copper and/or zinc being 
present at concentrations exceeding the ecological criteria (freshwater 95% species protection) in all MW 
locations. 

 With the absence of significant metal impact in soils, it is considered unlikely that the metals impacts noted 
in groundwater are derived from the Site. The presence of elevated concentrations of nickel, copper and/or 
zinc in groundwater samples from all three (3) on-site MWs (including up, down and cross gradient 
locations) suggests that their presence may be related to either regional groundwater impacts or naturally 
elevated background conditions. The current and intended land use includes hardstand and with no on-
site surface water bodies and therefore groundwater will not be accessible to ecological receptors. 

 Based on the observations at the time of sampling and the reported analytical results (both total and TCLP 
analytical results), the soils at the Site have been preliminarily assigned an in-situ waste classification as 
General Solid Waste (non-putrescible), in accordance with NSW EPA 2014. As material has remained 
in-situ, this waste classification remains indicative only and should be considered as preliminary for the 
soils at the Site. Any material requiring removal from the Site will need to be appropriately classified in 
accordance with the NSW EPA 2014 guidelines prior to any off-site disposal or management. 

 The Hazardous Materials Survey undertaken by Airsafe identified the presence of friable and non-friable 
asbestos in the floor sheeting, roof panelling, vinyl flooring and down pipes of the existing structure. The 
risk to human health associated with these materials is high and should be removed and/or managed 
appropriately in accordance with NSW EPA and SafeWork NSW guidelines prior to redevelopment of the 
Site. 

 Based on the CSM, the potential for human health or ecological exposure to site contamination in soil 
and/or groundwater is considered to be Low. Based on the assessment of on-site asbestos and risk to 
human health the exposure risk is considered to be High.  

Based on the information detailed in this DSI, Arcadis considers that the Site is suitable for the intended land 
use (commercial/industrial), provided that the identified hazardous materials issues identified in the on-site 
buildings (asbestos and lead paint identified in the on-site buildings) are appropriately managed. 
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11  RECOMMENDATIONS 
Based on the conclusions detailed in Section 10, Arcadis provides the following recommendations: 

 Prior to redevelopment, all friable and non-friable asbestos should be removed by an appropriately licenced 
asbestos removalist in accordance with NSW EPA and SafeWork NSW guidelines. An Asbestos 
Management Plan (AMP) will be required to manage the removal of hazardous materials and set out 
mitigation measures to protect workers, the public and the environment. 

 The waste classification within this report is indicative only. Any soils excavated from the Site requiring off-
site disposal/management as part of the proposed development works will require confirmation of waste 
classification in accordance with the NSW EPA 2014. 

 An Unexpected Finds Protocol (UFP) should be put in place for the proposed redevelopment works, in case 

any previously unidentified areas of soil impact are found during works. 
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13  LIMITATIONS 
The findings of this report are based on the Scope of Work described in this report, consistent with a Detailed 
Site Investigation report. Arcadis performed the services in a manner consistent with the standard of care and 
expertise exercised by members of the environmental profession. That standard of care may change, and new 
methods and practices of exploration, testing and analysis may develop in the future, which might produce 
different results. 

No warranties, express or implied, are made. Subject to the Scope of Work, Arcadis’ assessment is limited 
strictly to identifying typical environmental conditions associated with the subject property.  

While normal assessments of data reliability have been made, Arcadis assumes no responsibility or liability for 
errors in any data obtained from regulatory agencies, statements from sources outside of Arcadis, or 
developments resulting from situations outside the scope of this project. 

Arcadis prepared this report for the sole and exclusive benefit and use of Turnbull Planning International Pty 
Ltd (the Client). Notwithstanding delivery of this report by Arcadis or the Client to any third party, any copy of 
this report provided to a third party is provided for informational purposes only, without the right to rely. Arcadis 
cannot accept any responsibility for any use of or reliance on the contents of prepared reports by any third 
party except where expressly agreed via an agreed and properly executed reliance letter. Subject to the terms 
of the reliance letter, Arcadis would disclaim all and any liability to any third person in respect of anything or in 
consequence of anything done or omitted to be done by that person in reliance, whether whole or partial.  

Information from samples collected by Arcadis or historical data reviewed relating to soil, groundwater, soil 
vapour, surface water, sediment or other matrix conditions in this document is considered to be accurate at 
the date of issue. Surface, subsurface and atmospheric conditions can vary across a particular site or region, 
which cannot be wholly defined by investigation. As a result, it is unlikely that the results and estimations 
presented in this report will represent the extremes of conditions within the site that may exist. Subsurface 
conditions including contaminant concentrations can change in a limited period of time and typically have a 
high level of spatial heterogeneity.  

From a technical perspective, there is a high degree of uncertainty associated with the assessment of 
subsurface, aquatic and atmospheric environments. They are prone to be heterogeneous, complex 
environments, in which small subsurface features or changes in geologic conditions or other environmental 
anomalies can have substantial impact on water, air and chemical movement.  

Arcadis’ professional opinions are based upon its professional judgment, experience, and training. These 
opinions are also based upon data derived from the limited testing and analysis described in this report. It is 
possible that additional testing and analysis might produce different results and/or different opinions. Arcadis 
has limited its investigation(s) to the scope agreed upon with the Client. 
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Figure 3 - Soil Exceedances
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Figure 4 - Groundwater Exceedances
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Figure 5 - Inferred Groundwater Direction
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FIELD NOTES AND CALIBRATION CERTIFICATES 



 FieldNow® Groundwater Gauging and Sampling Form 

30101514 - Penshurst St DSI - MW01 - September 24, 2021 3:22 PM 

Job Information 

Date: 06/09/2021 Well ID: MW01 

Project Name: Penshurst St DSI Project Number: 30101514 

Site Location: 165 Penshurst St, Beverly Hills, NSW Logged By: BK 

  
Location: NaN E NaN S  

(GDA2020 MGA Zone 56) 

 

 

Equipment 

Water quality equipment description: YSI Professional Plus 

Interface Probe (IP): Heron oil/water 

Bailer Type: ☐  Plastic ☐  Teflon ☐  Stainless Steel 

Pump Type: ☐  Peristaltic ☑  Micropurge ☐  Installed ☐  HydraSleeve 

 

Well Gauging 

Casing Diameter: 50 mm Water Column: 10.096 m 

Water Level: 0.724 mbTOC Column Volume: 19.788 L 

Well Depth: 10.82 mbTOC Stick Up: 0 m 

Well Condition / Weather: 
Good, fine. Sampling depth 1m below 

screen. 
Sample Depth: 8.5 m 

HydraSleeve Gauging and Deployment: 

Deployment:  Retrieval:  Stabilisation Time:  days 

Water Level Before Retrieval:  mbTOC Water Level Difference (after stabilisation): 0 m Water Level After Retrieval:  mbTOC 

 

 

Groundwater Samples 

Sample ID  MW01  

QA Sample(s) Taken?  Yes QA07 and QA08  

 

QA/QC 

Was pre-cleaning sampling equipment used for these samples? Yes 

Was pre-cleaning sampling equipment properly protected from contamination? Yes 

Was documentation of equipment conducted? Yes 

Were vials free from air bubbles at time of collection? Yes 

Was sample for metals field filtered prior to preservations? Yes 

 

Water Quality Parameters 

Time 
Refill (s) 
/Dis (s) 

SWL 
(mTOC) 

Volume  
(L) 

Temp 
(°C) 

DO 
(mg/L) 

EC 
(μs/cm) 

pH 
ORP 
(mv) 

TDS 
(mg/L) 

Turb 
(NTU) 

Sheen Odour Clear Other 

 15:06 5/10 0.724 1 19.6 5.61 2,658 5.84 152.1 2,258 Low  No No  
No light 
brown 

  

 15:13 5/10 0.724 2 19.6 3.04 2,650 5.86 141.8 2,065 Low  No No  
No light 
brown 

  

 15:18 10/20 0.725 3.5 19.6 2.49 2,988 5.91 127.3 2,458 High  No No  No grey   

 15:22 10/20 0.725 5 19.6 2.51 3,214 5.91 101.2 2,366 High  No No  No grey   

 15:26 10/20 0.727 6 19.6 2.46 3,220 5.91 98.1 2,366 High  No No  No grey   

 15:32 10/20 0.726 7 19.6 2.34 3,233 5.93 82.5 2,366 High  No No  No grey   

 15:37 10/20 0.728 8.5 19.6 2.3 3,290 5.93 89.6 2,366 High  No No  No grey   

 15:42 10/20 0.729 18 19.6 2.29 3,267 5.92 90.7 2,366 High  No No  No grey   

Stabilisation Parameters: +/- 10% 10% 3% 0.05 10% 3% 10% Stabilised? Yes Was the well dry purged? No 



 FieldNow® Groundwater Gauging and Sampling Form 

30101514 - Penshurst St DSI - MW02 - September 24, 2021 2:22 PM 

Job Information 

Date: 21/09/2021 Well ID: MW02 

Project Name: Penshurst St DSI Project Number: 30101514 

Site Location: 165 Penshurst St, Beverly Hills, NSW Logged By: BK 

  
Location: NaN E NaN S  

(GDA2020 MGA Zone 56) 

 

 

Equipment 

Water quality equipment description: YSI Quatro Pro Plus, 20M101177 

Interface Probe (IP): Heron oil/water 

Bailer Type: ☐  Plastic ☐  Teflon ☐  Stainless Steel 

Pump Type: ☐  Peristaltic ☑  Micropurge ☐  Installed ☐  HydraSleeve 

 

Well Gauging 

Casing Diameter: 50 mm Water Column: 9.765 m 

Water Level: 1 mbTOC Column Volume: 19.139 L 

Well Depth: 10.765 mbTOC Stick Up: 0 m 

Well Condition / Weather: 
Good, fine. Sampling depth 1m below 

screen. 
Sample Depth: 8.5 m 

HydraSleeve Gauging and Deployment: 

Deployment:  Retrieval:  Stabilisation Time:  days 

Water Level Before Retrieval:  mbTOC Water Level Difference (after stabilisation): 0 m Water Level After Retrieval:  mbTOC 

 

 

Groundwater Samples 

Sample ID  MW02  

QA Sample(s) Taken?  No   

 

QA/QC 

Was pre-cleaning sampling equipment used for these samples? Yes 

Was pre-cleaning sampling equipment properly protected from contamination? Yes 

Was documentation of equipment conducted? Yes 

Were vials free from air bubbles at time of collection? Yes 

Was sample for metals field filtered prior to preservations? Yes 

 

Water Quality Parameters 

Time 
Refill (s) 
/Dis (s) 

SWL 
(mTOC) 

Volume  
(L) 

Temp 
(°C) 

DO 
(mg/L) 

EC 
(μs/cm) 

pH 
ORP 
(mv) 

TDS 
(mg/L) 

Turb 
(NTU) 

Sheen Odour Clear Other 

 10:12 10/20 1 1 17.8 5.61 1,658 5.13 63.4 1,865 Low  No No  
No light 

brownish 
grey 

Fine suspended particles.  

 10:17 10/20 1.002 2.5 17.8 4.98 2,477 5.08 52.8 1,865 High  No No  No grey Fine suspended particles.  

 10:23 10/20 1.003 4 17.9 5.02 2,510 5.06 52.8 1,865 High  No No  No grey Fine suspended particles.  

 10:28 10/20 1.003 6 17.9 4.9 2,593 5.04 51.9 1,982 High  No No  No grey Fine suspended particles.  

 10:33 10/20 1.006 8 17.9 4.86 2,640 5.04 51.6 1,982 High  No No  No grey Fine suspended particles.  

 10:38 10/20 1.006 9 17.9 4.79 2,669 5.05 50.9 1,982 High  No No  No grey Fine suspended particles.  

 22:42 10/20 1.005 10 17.9 4.82 2,687 5.05 150.7 1,982 High  No No  No grey Fine suspended particles.  

Stabilisation Parameters: +/- 10% 10% 3% 0.05 10% 3% 10% Stabilised? Yes Was the well dry purged? No 



 FieldNow® Groundwater Gauging and Sampling Form 

30101514 - Penshurst St DSI - MW03 - September 24, 2021 3:22 PM 

Job Information 

Date: 24/09/2021 Well ID: MW03 

Project Name: Penshurst St DSI Project Number: 30101514 

Site Location: 165 Penshurst St, Beverly Hills, NSW Logged By: BK 

  
Location: NaN E NaN S  

(GDA2020 MGA Zone 56) 

 

 

Equipment 

Water quality equipment description: YSI Professional Plus 

Interface Probe (IP): Heron oil/water 

Bailer Type: ☐  Plastic ☐  Teflon ☐  Stainless Steel 

Pump Type: ☐  Peristaltic ☑  Micropurge ☐  Installed ☐  HydraSleeve 

 

Well Gauging 

Casing Diameter: 50 mm Water Column: 10.634 m 

Water Level: 1.556 mbTOC Column Volume: 20.843 L 

Well Depth: 12.19 mbTOC Stick Up: 0 m 

Well Condition / Weather: 
Good, fine. Sampling depth 1m below 

screen. 
Sample Depth: 10 m 

HydraSleeve Gauging and Deployment: 

Deployment:  Retrieval:  Stabilisation Time:  days 

Water Level Before Retrieval:  mbTOC Water Level Difference (after stabilisation): 0 m Water Level After Retrieval:  mbTOC 

 

 

Groundwater Samples 

Sample ID  MW03  

QA Sample(s) Taken?  No   

 

QA/QC 

Was pre-cleaning sampling equipment used for these samples? Yes 

Was pre-cleaning sampling equipment properly protected from contamination? Yes 

Was documentation of equipment conducted? Yes 

Were vials free from air bubbles at time of collection? Yes 

Was sample for metals field filtered prior to preservations? Yes 

 

Water Quality Parameters 

Time 
Refill (s) 
/Dis (s) 

SWL 
(mTOC) 

Volume  
(L) 

Temp 
(°C) 

DO 
(mg/L) 

EC 
(μs/cm) 

pH 
ORP 
(mv) 

TDS 
(mg/L) 

Turb 
(NTU) 

Sheen Odour Clear Other 

 13:19 10/20 1.559 8 18.2 2.42 9,876 6.25 28 7,785.5 High  No No  No grey 
Fine suspended particles. 
Purged 8L. Initial 1L water 

low turb., Brown.  

 13:24 5/10 1.559 9 18.2 2.29 10,027 6.18 27.2 7,754.5 High  No No  No grey Fine suspended particles.  

 13:29 5/10 1.56 10 18.2 2.23 10,346 6.13 26.9 7,754 High  No No  No grey Fine suspended particles.  

 13:34 5/10 1.561 11 18.1 2.21 10,251 6.16 26.7 7,454.5 High  No No  No grey Fine suspended particles.  

 13:39 5/10 1.561 12 18.1 2.19 10,337 6.13 26.3 7,754.5 High  No No  No grey Fine suspended particles.  

Stabilisation Parameters: +/- 10% 10% 3% 0.05 10% 3% 10% Stabilised? Yes Was the well dry purged? No 
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SOIL BORE LOGS AND WELL CONSTRUCTION 
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TABULATED ANALYTICAL RESULTS 
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NATA ACCREDITED LABORATORY RESULTS 
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QA/QC 

Data Quality Objectives 
The Data Quality Objectives (DQO) process is a systematic planning tool based on the scientific method for 
establishing criteria for data quality and for developing data collection designs. The DQO define the 
experimental process required to test a hypothesis. The DQO process has been developed to verify efforts 
relating to data collection are cost effective by eliminating unnecessary, duplicative, or overly precise data 
whilst at the same time ensuring the data collected is of sufficient quality and quantity to support defensible 
decision making. 

It is recognised that the most efficient way to accomplish these goals is to establish criteria for defensible 
decision making before data collection begins and develop a data collection design based on these criteria.  

The DQO process consists of seven (7) steps, which are designed to clarify the study objectives, define the 
appropriate type of data and specify tolerable levels of potential decision errors. The seven-step DQO 
process adopted for this DSI can be summarised as: 

 Step 1: State the Problem – concisely describe the problem to be studied. Review prior studies and existing 
information to gain a sufficient understanding to define the problem. 

 Step 2: Identify the Decision – identify what questions the study will attempt to resolve, and what actions 
may result. 

 Step 3: Identify the Inputs to the Decision – identify the information that needs to be obtained and the 
measurements that need to be taken to resolve the decision statement. 

 Step 4: Define the Study Boundaries – specify the time periods and spatial area to which decisions will 
apply. Determine when and where data should be collected. 

 Step 5: Develop a Decision Rule – define the statistical parameter of interest, specify the action level, and 
integrate the previous DQO outputs into a single statement that describes the logical basis for choosing 
among alternative actions. 

 Step 6: Specify Tolerable Limits on Decision Errors – define the decision maker's tolerable decision error 
rates based on a consideration of the consequences of making an incorrect decision. 

 Step 7: Optimise the Design –evaluate information from the previous steps and generate alternative data 
collection designs. Choose the most resource-effective design that meets all DQOs. 

The DQOs provided in Table H1 were derived in accordance with Australian Standard AS 4482.1-2005. 

Table H1 Data Quality Objectives 

Step Detail 

State the 
Problem 

Areas of potential environmental concern that may impact soil and groundwater have been historically 
identified at the Site during a preliminary site investigation. A detailed site investigation was 
recommended to assess the contamination status of the soil and groundwater and determine whether 
the Site is suitable for the ongoing site use as a storage facility. 

Identify the 
Decision 

If elevated concentrations of CoPC are identified within soil, groundwater, soil vapour, surface water 
and/or sediment: 

 What is the extent of the impact? 

 Do the concentrations of CoPC occur at concentrations that have the potential to pose an 
unacceptable risk to human health or the environment? 

 If so, what is the order of priority to minimise the risk and what additional measures are required to 
mitigate or manage the risk? 
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Step Detail 

Identify the 
Inputs to the 
Decision 

Key data required to resolve the project problem included concentrations of CoPCs in soil and 
groundwater. 
The CoPC identified in the scope of works were based on the site condition prior to field works and a 
review of historical contamination investigations at the Site. 
The guidelines adopted by Arcadis for soil, groundwater, soil vapour, surface water and sediment are 
outlined in the scope of works and Section 4 of this DSI 

Define the 
Study 
Boundary 

Assessment was targeted at locations inside the property boundary. 
Appendix A, Figure 2 shows the sampling locations.  
The vertical extent of the study boundary was limited to a maximum depth of 12 mbgl. Temporal 
boundaries of the study were limited to the dates that field works were completed as detailed in 
Section 5. 

Develop a 
Decision Rule 

If the concentrations of CoPCs in the assessed media are reported to be below the relevant adopted 
guidelines and/or LORs, then the Site will be deemed suitable and no management/remediation 
options will be proposed for continued land use at the Site. 
However, if the concentration of one (1) or more CoPCs are greater than the Guidelines/LORs, then 
further investigation may be required to delineate the extent of the impact laterally and vertically and/or 
recommendations will be made for the remediation/management of contamination. 

Specify 
Tolerable 
Limits on 
Decision Errors 

Precision is measured using the standard deviation (SD) or Relative Percent Difference (%RPD). 
Replicate data for field duplicates for organics is expected to be as follows:  

 RPD criteria of 50% or less, for concentrations ≥10 times PQL.  

 RPD criteria of 75% or less, for concentrations between 5 and 10 times the EQL. 

 RPD criteria of 100% or less, for concentrations ≤ 5 times PQL. 
Replicate data for field duplicates for inorganics, including metals is expected to be as follows: 

 RPD criteria of 30% or less, for concentrations ≥10 times PQL. 

 RPD criteria of 75% or less, for concentrations between 5 and 10 times the PQL. 

 RPD criteria of 100% or less, for concentrations ≤ 5 times PQL. 
Where acceptable limits for field duplicates were not met, a discussion on low biased error will be 
provided. 

Optimise the 
Design 

Soil samples were collected at relevant intervals, changes in geology or in zones of gross 
contamination while sample locations were selected for efficient and representative sampling.  
Groundwater well locations were selected to provide representative coverage of the Site. 
Based on the analytical results, further assessment works may be recommended, if required. 

Data Quality Validation – Overview  
The following data validation procedures were adopted to enable an assessment of the data quality in terms 
of accuracy, reliability, and consistency. The data quality assessment has been undertaken with 
consideration of guidance provided in: 

 AS4482.1-2005.  

 NEPM 2013. 

 US EPA, Guidance on Systematic Planning Using the Data Quality Objectives Process, 2006  
(EPA QA/G-4). 

 US EPA, Guidance on Environmental Data Verification and Data Validation, 2002 (EPA QA/G-8). 
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Field Procedures QA/QC 
The quality and appropriateness of field procedures were assessed by the following QA/QC measures. 

Table H2 Field Procedure QA/QC Assessment  

Measure Outcome Comment 

Calibration of 
Field Equipment  

Complete 
Equipment (PID and water quality meter) were calibrated prior to each sampling 
event by the equipment supplier/servicer or the environmental field scientist 
conducting field works on the day. See Appendix B for calibration certificates.  

Replicate 
Frequency 

Pass 

Inter and intra-laboratory duplicates were collected and analysed at the following 
frequencies:  

 Soil: 1 set of replicates per 18 primary samples; 
-All analytes 1/18 or 5.5% 

 Groundwater: One set of replicates per 3 primary samples. 
-All analytes 1/3 or 33% 

These frequencies meet the minimum required rate of 1/20 or 5%, indicating 
acceptable rates of replicate frequency.  

Decontamination 
/ Cross 
Contamination  

Pass 

All re-usable equipment (auger flights, inter-face probe and water quality meter) 
were decontaminated using a three (3) stage approach between sampling 
locations. 
Dedicated nitrile gloves were worn for each sample location.  
Rinsate samples reported concentrations of all anlaytes < LOR. 

Sample 
Handling and 
Preservation  

Complete 

Following collection, all soil and groundwater samples were immediately placed 
into appropriate laboratory supplied sample containers and stored on ice. 
Samples were kept chilled and transported to the laboratory under Chain of 
Custody (CoC) documentation. 
Details of the sample transportation and handling can be found on the CoC and 
Sample Receipt Notification (SRN) documentation (see Appendix E). 

Chain of 
Custody (CoC) 

Complete 

Samples were transported to the laboratory under a completed CoC.  
Information on the CoC included: staff details, sample identifier, sample matrix, 
collection date, analyses to be performed, sample release date and sample 
received date.  
CoCs are provided in Appendix E along with all associated laboratory reports. 

Trip Blank Pass 

Trip blanks were placed in the Esky during transportation to the lab to assess for 
potential cross-contamination. All samples were collected within laboratory 
supplied sample containers and stored and transported within an ice chilled Esky 
to prevent the loss of volatile compounds.  

Analytical QA/QC  
The following table presents a review of relevant laboratory QA/QC procedures and measures, to enable an 
assessment of overall data quality. The detailed QA/QC reports from the primary and secondary laboratories 
are provided in Appendix D.  

Table H3 Laboratory QA/QC Assessment  

Measure Outcome Comment 

Accreditation Pass 

Primary Laboratory: 
Eurofins Pty Ltd (Eurofins) – NATA Accreditation number 1261.  
Secondary Laboratory: 
ALS Environmental (ALS) – NATA Accreditation number 825. ALS is accredited 
by NATA to ISO 17025. 

Holding Time Pass Samples were analysed and extracted within the recommended holding times  

Intra-laboratory 
Duplicate Pass 

The following intra-laboratory Field Duplicate samples were submitted to the 
primary laboratory for analysis: 
Soil 

 QA01 – Field Duplicate for SB01_3.0 
Groundwater 

 QA07 –  Field Duplicate for MW01. 
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Data Quality Summary  
A key objective of the data quality assessment is to provide a consistent approach to evaluation of whether 
the DQOs of the project have been achieved. The following table summarises the outcomes of the DQOs 
and associated data quality assessment outcomes.  

Table H4 Data Quality Assessment Summary 

DQO Evaluation 

Documentation Completeness 
CoC forms, calibration certificates field forms 
and laboratory analytical reports were 
complete and appropriate. 

Data Completeness  
All samples were received by the laboratory 
and analytical results were fully reported, 
including laboratory QA/QC. 

Data Comparability  

Arcadis standard operating procedures, 
Australian Standards and industry best 
practice were followed during sampling. 
Consistent field conditions and similarly 
trained staff were used during sampling. 
Consistent use of primary laboratory for the 
current analytical assessment.  

Data Representativeness 
The frequency of laboratory blanks was 
acceptable, and the results were within 
specified ranges. 

Precision  
No unexpected anomalies were observed, 
and duplicate data was generally within 
acceptable ranges.  

Field Duplicate results are presented in Appendix D.  
No RPD exceedances were noted for the soil Field Duplicate.  
A single groundwater RPD exceedance for copper was encountered in 
groundwater, with an RPD of 134% noted between the primary and Field 
Duplicate samples.  
The single noted RPD exceedance for copper in groundwater was not 
considered significant or likely to affect the results of the investigation.  

Inter-laboratory 
Duplicate 

Pass 

The following inter-laboratory Field Split (Triplicate)samples were submitted to 
the secondary laboratory for analysis: 
Soil 

 QA02 – Field Split (Triplicate) for SB01_3.0 
Groundwater 

 QA08– Field Split (Triplicate) for MW01 
Field Split (Triplicate) results are presented in Appendix D. 
No RPD exceedances were noted for the soil Field Split (Triplicate).  
A single groundwater RPD exceedance for copper was encountered in 
groundwater, with an RPD of 106% noted between the primary and Field Split 
(Triplicate) samples.  
 The single noted RPD exceedance for copper in groundwater was not 
considered significant or likely to affect the results of the investigation.  

Internal 
laboratory 
duplicate  

Pass 
Internal laboratory duplicates provide information regarding method precision 
and sample heterogeneity.  
All laboratory duplicates results were within acceptable ranges.  

Laboratory 
method blank 

Pass Laboratory method blanks indicated that key contaminants of interest were not 
detectable at levels above the relevant standard primary quantitation limits 
(PQLs)/LORs. 

Percent 
Recoveries of 
Spikes and 
Surrogates 

Pass 

The reported laboratory spikes and surrogate results were within acceptable 
ranges. No matrix spike outliers occurred.  
Duplicate analyses and spatial distribution of results indicate data set generally 
appears to be accurate, or as expected.  
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In summary, the majority of the QA/QC measures conformed with relevant procedures, methodologies, and 
acceptance criteria. The data was considered to be representative of site conditions and chemical 
concentrations in the environmental media sampled and are therefore suitable for use in this DSI. 
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