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PAH Polycyclic aromatic hydrocarbons 
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TRH Total recoverable hydrocarbon 
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EXECUTIVE SUMMARY 
WSP Australia Pty Ltd (WSP) was commissioned by Grindley Construction Pty Ltd (Grindley Construction) to provide a 

validation report for the Western Stage 1 Area (the site) which includes part of Block H and Ramp 9 at Wentworthville 

Public School, 70-100 Fullagar Road, Wentworthville New South Wales.  

The purpose of this validation report is to assess the compliance of remedial and development works at the site with the 

requirements of the RAP prior to occupancy of the site by site users.    

Based on the implementation of the RAP, involving excavation and disposal works for the site between 14 April and 23 

September 2020, WSP makes the following conclusions 

— No ACM was identified on the natural clay surface or within any remaining fill material around tree protection 
zones. As such all ACM % w/w concentrations were below adopted HSLs. As the validation works did not identify 

ACM above the adopted criteria, there is no evidence of an ongoing ACM risk to site users.   

— No AF/FA was identified within any validation sample of the natural clay or remaining fill material around tree 

protection zones. As such all AF/FA % w/w concentrations were below adopted health screening levels. As the 

validation works did not identify AF/FA above the adopted criteria, there is no evidence of an ongoing AF/FA risk to 

site users.  

— All validation sampling locations selected for chemical analysis (TRH, BTEXN, PAH and eight heavy metals, with 

selected samples analysed for DDT) were below laboratory LORs and/or below adopted health and ecological 

criteria. As the validation works did not identify chemical concentrations above the adopted criteria, there is no 

evidence of an ongoing chemical risk to site users. 

— Chemical and asbestos sampling results of STP1 and ST2 material assessed for reuse were compliant with the site re-
use criteria provided in the WSP, 2020 RAP.  

— With regards to the exposed walls within contaminated fill, a geotextile marker layer to the edge of the 

development/excavated area has been placed. Based on WSP’s inspection of the geotextile once installed, and review 

of supporting photographs, WSP considers the geotextile marker layer has been installed in accordance with the RAP 

and adequately protects site users from exposed fill walls (where evident).    

— With regards to waste disposal, the recorded disposal tonnes equate to approximately 643.65 m3 (ex-situ volume). 

WSP consider the sampling and analytical results of are representative of the disposed materials, and have been 

disposed at a facility licenced to accept that material.  

— With regards to imported material, WSP was present to inspect imported material upon arrival the site and reconciled 

importation dockets with the source sites. Supporting documentation has been provided to WSP of the quarried 

product which in conjunction with WSP’s confirmatory sampling shows all imported material satisfies the 

requirements of the WSP, 2020 RAP. WSP considers imported material does not present a risk to site users. 

WSP considers the remediation and validation works undertaken within at the site at were conducted in accordance with 

the RAP and relevant guidelines and legislation. Based on the site observations and available laboratory analysis, 

validation results are compliant with adopted health and ecological criteria with no evidence of ongoing risk to site users 

for the proposed land-use as a primary school. 
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1 INTRODUCTION 
WSP Australia Pty Ltd (WSP) was commissioned by Grindley Construction Pty Ltd (Grindley) to provide a validation 

report for a portion of Grindley’s development area at Wentworthville Public School, 70-100 Fullagar Road, 

Wentworthville, New South Wales (NSW). Refer to Appendix A – Figure 1 for location of the school.  

Grindley has been engaged by the NSW Department of Education as Principal Contractor for the demolition and upgrade 

of a portion of the school. The upgrade will provide 31 new permanent teaching spaces by replacing demountables with 

permanent facilities and will be undertaken in three different development stages. 

Development consent requirements state that a site audit statement (SAS) and site audit report (SAR) be provided which 

comment on the suitability of the site for the proposed land use. As part of the audit process, Grindley has appointed a 

NSW EPA accredited site auditor (Rebekah Hall of Zoic Environmental Pty Ltd, ‘the site auditor’) to audit the 

remediation and validation process. 

The auditable areas have been divided into three stages (Stage 1 – 3) to match the staged development, with Stage 1 split 

into separate areas on the eastern and western sides of the school. The ‘site’ and validation extent of this report comprises 

part of the western Stage 1 audit area. Refer to Appendix A – Figure 2 for audit stages overlayed with remediation extent, 

and extent to which this validation report relates. Remediation works within the site commenced in April 2020. 

The purpose of this validation report is to assess the compliance of remediation and validation works at the site with the 

requirements of the WSP (March, 2020) Remediation Action Plan for Proposed Development at Wentworthville Public 

School, 70-100 Fullagar Road, Wentworthville New South Wales (RAP), to allow the preparation of an SAS and SAR 

and enable the new development to be occupied by site users.   

1.1 OBJECTIVE 

The objectives of this validation report are to document that: 

— remedial works carried out at the site were undertaken in accordance with the WSP, 2020 RAP. In particular the 

remediation of identified contaminated soil within the site; and  

— the site is suitable for the future use of the site as a kindergarten and primary school. 

1.2 SCOPE OF WORKS 

The scope of works involved in this validation report comprised: 

— Review of relevant previous reports provided by Grindley Construction and undertaken by WSP and comment on the 

reliability of the data and findings 

— Review of supporting information including material characterisation and tracking for disposed and imported 
materials, and adherence of the remedial activities to the RAP 

— Review of validation sampling and analysis data against adopted health and ecological guidelines 

— Preparation of this validation report, providing commentary if remediation works have been completed as prescribed 

by the RAP and provide an opinion of risk to intended users to enable re-occupation of the site.  
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2 SITE INFORMATION 

2.1 SITE LOCATION AND IDENTIFICATION 

Site details are provided in Table 2-1 

Table 2.1 Site identification details 

ITEM DESCRIPTION 

Site address The address of Wentworthville Public School which contains the site is 70-100 Fullagar road, 

Wentworthville NSW. 

Site definition The site and validation extend comprises soils underlying the newly constructed ‘Hall H, Canteen, OOSH 

and Ramp 9’ areas, as well as outdoor common areas within the western Stage 1 audit area as defined in 

Appendix A – Figure 4. The site and validation extent exclude the eastern portion of the COLA, as 

illustrated in Figure 4, given the area is yet to be remediated and may be subject to further re-design.  

Legal Identification The site comprises part Lot 1 in Deposited Plan 1245593 

Local government Cumberland Council (formerly Holroyd Council) 

Zoning R2 – low density residential land use under the Cumberland Council Local Environment Plan (LEP) 

zoning maps (April 2020). 

Area (m2) Validation area – approximately 1,837 m2 

Current Site use Kindergarten and primary school 

Future site use Continued use as a kindergarten and primary school 

Surrounding land 

uses 

Other surrounding land uses include the following: 

— To the north – Fullagar Road, residential properties and Wentworthville train station beyond 

— To the east – Station Street, residential properties and Parramatta beyond 

— To the south – Monash Street, the Western Motorway and residential properties beyond 

— To the west – Garfield Street, Cumberland Highway with Ringrose Park and residential properties 

beyond. 

Topography The site is situated at approximately 40 meters Australian Height Datum (mAHD). Topography at the 

school generally slopes from the south-west to north-east. 

Surface water runoff from the site is anticipated to flow towards the east / north-east. The nearest surface 

water body is Finlaysons Creek located approximately 180 m east of the site. No preferential water courses 

have been identified within a 180 m radius of the site. 

Geology The Department of Minerals and Energy, 1991, 1:100,000 Penrith Geological Map Sheet 9030 indicates 

that the regional geology in the vicinity of the site is identified as Bringelly Shale described as shale, 

carbonaceous claystone, laminite of the Wianamatta Group. 
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There are no geological units containing asbestos within a 2000m buffer of the site that are mapped on the 

publicly accessible web mapping site https://www.arcgis.com/apps/PublicInformation/index.html 

The site is underlain by residual soils (REbt) of the Blacktown Group. Soils from the Blacktown group are 

derived from the Wianamatta Group Shales and Hawkesbury Shale. Soils comprise shallow to moderately 

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

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

For further details, refer to the WSP, 2020 RAP. 

Site History Historical records indicate that the site currently identified onsite are registered under the minister of 

education (previously identified as Her Most Gracious Majesty Queen Victoria) from 1880 to date, 

indicating that the land has been used as a school campus since then.  

Aerial imagery shows that the site comprised of a small building in 1943, towards the North West corner of 

the site. The site remained largely unchanged from the 1940s to the 1980s. However, during the 1990s the 

small building within Block H was deconstructed and the area was vacant with vegetation onsite. Since the 

1990s the site has remained largely unchanged to its current configuration, with the addition of a COLA 

and an OSD tank in the mid-2000s and 2010 respectively. The surrounding area towards south east of site 

gradually developed between 1943 to its current configuration as a school campus.  

For more detail on site history, reference can be made to previous WSP report “Preliminary Site 

Investigation (PSI) and Detailed Site Investigation (DSI)” (2018) and “Remediation Action Plan (RAP)” 

(2020). 

Current Site 
Condition 

The site has been remediated and construction works for the new hall, canteen, OOSH and COLA are well 

progressed.  
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3 LEGISLATIVE GUIDANCE 
The legislative framework for the validation report is based on guidelines that have been issued and/or endorsed by the 

NSW Environment Protection Authority (EPA) under the following acts and/or policies: 

— Section 105 of the Contaminated Land Management Act 1997 (CLM Act; NSW). 

— State Environmental Planning Policy No 55 - Remediation of Land (SEPP 55). 

— Protection of the Environment Operations Act 1997 (POEO Act; NSW). 

— Waste Avoidance and Resource Recovery Act 2001 (WARR Act); NSW.  

— Work Health and Safety Act 2011 (NSW). 

The validation report was prepared in accordance with the following: 

— Department of Health Western Australia 2009 Guidelines for the Assessment, Remediation and Management of 

Asbestos Contaminated Sites in Western Australia. 

— Department of Urban Affairs and Planning 1998, Managing Land Contamination Planning Guidelines: State 

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

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

— National Occupational Health and Safety Commission 1995, Exposure Standards for Atmospheric Contaminants in 

the Occupational Environment. 

— NSW EPA 1995, Contaminated Sites: Sampling Design Guidelines.  

— NSW EPA 2017 Guidelines for the NSW Site Auditor Scheme (3rd Edition). 

— NSW EPA 2020, Guidelines for Consultants Reporting on Contaminated Sites. 

— WA DER, 2009; Guidelines for the Assessment, Remediation and Management of Asbestos - Contaminated Sites. 

— NSW EPA 2014, Waste Classification Guidelines – Part 1: Classifying Waste. 
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4 PREVIOUS INVESTIGATIONS 
The site has been subject to a number of historical geotechnical and environmental investigations since 2017. A summary 

of the most relevant investigations pertaining to the site are provided below.  

4.1 WSP 2018 PSI/DSI 

The PSI/DSI investigation (WSP, 2018) was undertaken across a portion of the school and prior to the current 

development and audit stages. Two locations, BH01 and BH02 were advanced within this validation extent. All 

concentrations of total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylenes and naphthalene 

(BTEXN), polycyclic aromatic hydrocarbons (PAHs) and arsenic, cadmium, chromium, lead, mercury, nickel and zinc 

(heavy metals) from BH01 and BH02 were below adopted health and environmental criteria. A fragment of asbestos was 

also identified at surface along the northern boundary of the investigation area which exceeds NEPM HSL-A. Refer to 

WSP, 2020 RAP for a complete summary of the WSP 2018 PSI/DSI. 

4.2 EIS PRELIMINARY ENVIRONMENTAL SCREENING 

Environmental Investigation Services Pty Ltd (EIS) undertook a limited combined geotechnical and environmental 

investigation across the school to identify potential contamination ref: Preliminary Environmental Screening – Proposed 

School Additions – Wentworthville Public School NSW (EIS, 2017).  

Fill material was encountered in all boreholes around the school. However, only one borehole (BH03) was advanced 

within the site/validation extent, located near the southern boundary. Within BH03, no exceedances of the EIS adopted 

site criteria were recorded for TRH, BTEXN, PAHs, organochlorine and organophosphorus pesticides (OCP/OPP), 

polychlorinated biphenyls (PCBs) and heavy metals, and no asbestos was detected at a reporting limit of 0.1g/kg. 

Two fibre cement fragments (F1 and F2) were observed at surface near the ‘ramp 9’ area of the site, which exceeds 

NEPM HSL-A.   

4.3 JK ENVIRONMENTS SALINITY ASSESSMENT 

Following the EIS, 2017 investigation, JK Environments Pty Ltd (JKE, formerly EIS) selected five boreholes for 

assessment of salinity in fill and natural material up to a depth of 1.95 m ref Preliminary Salinity Assessment for 

Proposed School Development at Wentworthville Public School 70-100 Fullagar Street, Wentworthville NSW (JKE, 

2019). Only one borehole (BH101) was advanced within the site /validation extent. Chemical analysis was limited, 

however the following soil physical parameters were obtained: 

— The shale bedrock sample obtained from BH101 at a depth of 1.5mBGL was classed as slightly saline 

— Soil pH Values were noted to range between 5 and 7 for some deeper natural soils  

— Cation exchange capacity (CEC) was 13 cmol/kg. 

4.4 P.CLIFTON WASTE CLASSIFICATION 

P.Clifton and Associates Pty Ltd (PCA) conducted a waste classification assessment at the site in January 2020 ref: 

Waste Classification of I-Situ Fill Soils Containing Asbestos Cement Sheet Debris at the Wentworthville Public School 

70-100 Fullagar Street, Wentworthville NSW” (PCA, 2020) as part of the development early works at the school.  
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The investigation was undertaken in the northeast and northwest portions of the school within known asbestos 

contaminated soils. From the six samples collected, all chemical results were compliant with NSW EPA general solid 

waste CT1 criteria, with exception of lead in sample 6 (within the site/validation extent) which subsequently passed 

SCC1 criteria with additional toxicity characteristics leaching procedure (TCLP)_analysis.   

Due to the presence of asbestos, the material was classified as Special Waste – Asbestos.  

4.5 4PILLARS WASTE CLASSIFICATION 

4Pillar Pty Ltd (4Pillars) conducted a waste classification assessment at the site in January 2020 ref: Waste Analysis and 

classification report Wentworthville Public School 70-100 Fullagar Street, Wentworthville NSW” (PCA, 2020) as part of 

the development early works at the school.  

The investigation was undertaken in the eastern and northwest portions of the school. From the 10 samples collected, one 

was within the site/validation extent (S10). The chemical results for S10 were compliant with NSW EPA general solid 

waste CT1 criteria. One asbestos fragment was identified (As3) during the investigation, it was located towards north 

west of the site.  

Due to the presence of asbestos, the material was classified as Special Waste – Asbestos.  

4.6 WSP, MARCH 2020: REMEDIATION ACTION PLAN 

The objective of the RAP is to mitigate asbestos and other potential contamination on site to ensure it did not pose a 

threat and render the site suitable for the proposed development within the primary school. ACM in soil were identified 

as contaminants on site, requiring remediation and management during both redevelopment and ongoing use as a primary 

school. 

The RAP outlined various validation requirements depending on the selected remediation approach. During Stage 1, 

three remediation approaches were identified including capping, excavation and offsite disposal, as well as hand picking. 

It was determined that excavation and offsite disposal would be the most appropriate approach to adopt for the site. 

Validation acceptance criteria and procedures were established for different cap and containment scenarios, as well as re-

use and suitability assessment of on-site soils (for both fill and natural soil profiles). Validation protocols for the 

importation and disposal of soils were also detailed.  

The RAP was reviewed and approved by the site auditor and was to be implemented by Grindley for the duration of the 

remediation works. The RAP has had several revisions since original submission in March, in particular to include the 

findings of additional investigations within the Stage 1 audit area, as discussed in Section 4.7.   

4.7 WSP, JULY 2020: BLOCK G AND H INVESTIGATION 

Since Grindley’s occupation of the site, further instances of asbestos were identified in fill soils throughout the 

development areas. In April 2020, WSP conducted further investigation of Block H and G within the Stage 1 

development area to further assess the extent of chemical and asbestos impacts and issued an “Environmental Site 

Assessment (Block G and H), Wentworthville Public School 70-100 Fullagar Road, Wentworthville, NSW”. A summary 

of the WSP, July 2020 investigation undertaken within the site/validation extent is as follows: 

— 12 test pits were advanced. ACM was identified in four test pits (TP1, TP3, TP5 and TP7) within the fill horizon. 

ACM %w/w concentrations exceeded HSL-A (including primary schools) criteria in TP3, TP5 and TP7. 

— No forms of friable asbestos were detected. 

— Exceedances of HSL-A  for asbestos were identified in both shallow (<0.1 m) and deeper (>0.1 m) fill. With 

exception of areas covered by DGB or asphalt hardstand, no clear delineation of fill layers was observed. 
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— During the investigation, numerous fragments (approximately 10 – 15) were observed on the site surface 

sporadically throughout the investigation area. These additional fragments were not captured in test pit locations. 

— A selection of samples were analysed for TRH, BTEXN, PAHs and eight metals. All BTEXN results were below 
laboratory limits of reporting (LOR). Minor TRH detections were observed in TP4, TP9 and TP11 and PAH 

detections were recorded in TP4. 

— In TP2_0.2 (fill), a concentration of lead exceeded the adopted HIL-A criteria, and the concentration of zinc was 

equal to the adopted EIL for public open space. All other chemical concentrations were compliant with adopted 

health and ecological criteria.  

Based on the analysis results, given the extent of asbestos identified, all fill material was considered unsuitable in its 

current state.  

4.8 WSP 2020: WASTE CLASSIFICTAIONS 

In accordance with the RAP, WSP prepared three waste classifications for the site/validation extent. The waste 

classification reports are presented in Appendix B. The waste classifications completed for the site are summarised in 

Table 4.1 below: 

Table 4.1  Summary of waste classifications  

REPORT REF LOCATION WASTE CLASSIFICATION 

WSP, 2020 

WC1 

The site 

(excluding 

ramp 9) 

Ten representative samples of the asbestos contaminated fill material analysed during the 

WSP, April 2020 investigation were used to prepare a waste classification for accessible 

fill soils within the site/validation extent. At the time, Grindley and WSP did not have 

full access to the ‘ramp 9’ area, which was not included in the classification.   

Concentrations of lead exceeded the Table 1, contaminant threshold CT1 criteria for 

general solid waste in samples TP1_0.1, TP2_0.2, TP3_0.2, TP4_0.2, TP12_0.1 and 

duplicate sample QA01.  

Concentration of all other analytes were either below the laboratory reporting limit or 

below the contaminant threshold CT1 criteria for general solid waste.  

Following toxicity characteristic leaching procedure (TCLP) tests, all samples were 

below the Table 2, general solid waste assessment criteria (TCLP1 and SCC1).  

Although soil samples did not detect AF/FA. Four fragments submitted during the WSP, 

April 2020 investigation were confirmed to be asbestos containing and representative of 

the asbestos contamination in the fill profile. WSP issued a waste classification report 

(ref: “PS119057-CLM-LTR-001 RevA Block H” (WSP, 2020 WC1), and a classification 

of “Special Waste – Asbestos waste within a soil matrix chemically consistent with 

general solid waste – non-putrescible” was provided. 

WSP, 2020 

WC2 

OSD tank  During the excavation of the previous water detention system (OSD), engineering sand 

around the OSD tank walls was excavated and stockpiled. A total of six samples were 

collected from 2 different stockpiles (STP01 and STP02) to asses for waste classification 

and potential re-use. No ACM or olfactory evidence of contamination was observed, and 

chemical analysis concentrations were below CT1 criteria.    

WSP issued a waste classification report (ref: “PS119057-Wentworthville Public 

School_STP01 & STP02_CLM-LTR-001” (WSP, 2020 WC2), and a classification of 
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“General solid waste – non-putrescible” was provided. However, this material was 

shown to be compliant with adopted site criteria and was reused within the site. 

Results discussion for reuse of STP01 and STP02 are including in Section 9.1.  

WSP 2020, 

WC3 

Ramp 9 Given Ramp area 9 was inaccessible during the initial waste classification, WSP 

prepared a separate waste classification only for Ramp 9 stockpile in June 2020.  

Concentration of all analytes were either below the laboratory reporting limit or below 

the contaminant threshold CT1 criteria for general solid waste.  

Although concentration off all analytes were below the CT1 criteria, TCLP was 
conducted on selected PAHs and metals pre-emptively to facilitate an expedited waste 

classification report given time constraints. Following toxicity characteristic leaching 

procedure (TCLP) tests, all samples were below the Table 2, general solid waste 

assessment criteria (TCLP1 and SCC1).  

Numerous asbestos fragments were identified and confirmed to be asbestos containing 

and representative of the asbestos contamination in the stockpile. WSP issued a waste 

classification report (ref: “PS119057-Wentworthville Public School_STP06_CLM-LTR-

001” (WSP, 2020 WC3), and a classification of “Special Waste – Asbestos waste within 

a soil matrix chemically consistent with general solid waste – non-putrescible” was 

provided. 

This material was not disposed off-site, it was transferred to the Block G burial pit (100 

m from the Ramp 9 Gate and within eastern Stage 1 area) via a dump truck through 

Fullagar Road. 

WSP 2020, 

WC4  

Southern 

stairs and 

north of 

COLA  

During detailed excavation works along the southern edge of the site and also 

immediately north of the COLA, WSP conducted seven test pits (TP01 – TP07) to assess 

the reworked natural and natural clay material for waste classification and potential re-

use. 

No ACM or olfactory evidence of contamination was observed, and chemical analysis 

concentrations were below CT1 criteria.    

WSP issued a waste classification report (ref: “PS119057-CLM-LTR-001 RevA South of 

Block H” (WSP, 2020 WC4), and a classification of “General solid waste – non-

putrescible” was provided. However, this material was shown to be compliant with 

adopted site criteria and was transferred for reuse within Block G (eastern Stage 1 area). 

Results discussion for reuse of STP01 and STP02 are including in Section 9.1. 
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5 CONCEPTUAL SITE MODEL 
A conceptual site model (CSM) is a representation or overall picture of the site that shows the possible relationships 

between a contaminant source, exposure pathways and receptors. This is known as the source-pathway-receptor (SPR) 

analysis. For a potential risk to be present, all three of the following components must exist: 

— a potential source of contamination 

— a receptor that could be adversely affected by the contaminants (such as people, or an ecosystem) 

— a pathway that allows the receptor to be exposed to or affected by the contaminant (e.g. direct contact with asbestos 

impacted soil or contaminated vapour inhalation). 

The CSM for the site is explained below. 

Table 5.1  Source Pathway Receptor Analysis 

SOURCE PATHWAY RECEPTOR SPR LINKAGE RISK ASSESSMENT   

Asbestos 
impacted 

imported fill 

material 

Direct 
contact and 

inhalation 

Site workers, 
future site 

users, 

students and 

staff 
 

Complete 

 

Unlikely: Asbestos impacted fill material on site has 
been excavated and disposed offsite. Only residual 

clay remains on site, which has been validated to be 

free of asbestos.   

On-site 

ecosystems  

Unlikely: Given the proposed future site condition 

(i.e. slab-on-grade school building with limited soil 

access), flora and/or fauna access to site soils is 

considered unlikely. Samples have been collected 

from the existing trees and did not report COPCs at 

concentrations above applicable ecological criteria. 

Hydrocarbon 

impacted fill 

material 

Vapour 

intrusion 

Unlikely: No concentrations of TRH, BTEX and 

PAH were recorded above their respective health 

criteria within the soil samples collected from natural 

exposed clay. 

Impacted soils 
associated with 

metals 

Direct 
contact 

and/or 

ingestion 

Unlikely: No concentrations of metals were recorded 
above their respective health criteria within the soil 

samples collected from natural exposed clay. 

Based on the CSM, the following summarises the key findings: 

— Asbestos impacted fill material is unlikely to be present on site because it was excavated and disposed offsite. All 

that remains is residual clay which has been validated. Walls that were exposed have been covered with geofabric 

textile layer, minimising exposure to impacted soils. The site is now predominantly paved with newly erected 

structures on site. 

— Based on the analytical results there is a no soils impacted with TRH, BTEX, PAH and metals on site. Therefore, the 

absence of impacted soils is not a risk to receptors.  
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6 IMPLEMENTATION OF THE RAP 

6.1 A SUMMARY OF THE REMEDIATION PLAN 

The RAP outlines various remedial options (as summarised in Section 4.6) with the preferred option being on-site 

containment and capping. However, off-site disposal and validation of exposed natural or residual fill was selected as the 

primary remedial method for this site. This remedial method was chosen due to: 

- the site was a net cut area. Containment and capping of impacted soils were not conducive with site development 

levels 

- project staging restrictions meant containment cells in other areas of the schools could not be 

excavated/constructed ahead of the site remediation works.    

The exception to the above was remediation of the Ramp 9 area, which was undertaken at a later stage and after the primary 

off-site disposal event at the site. Ramp 9 remediation commenced in July 2020 by which time a burial pit had been 

excavated in the eastern Stage 1 audit area. Grindley transferred stripped contaminated fill materials to the burial pit to 

avoid off-site disposal fees. Details of the containment and capping protocol for the eastern Stage 1 audit area will be 

captured in a subsequent validation report. 

The off-site disposal remediation plan is summarised as follows:  

- continuous stripping, stockpiling and load out of contaminated fill material  

- as fill material is stripped, an environmental consultant was present to verify visually the fill material had been 

removed  

- Once contaminated soils had been mostly removed, validation sampling and visual clearance inspections of the 

exposed natural surface, and any residual fill soils which could not be removed (e.g. around tree protection areas) 

were undertaken. 

 Plans showing areas remediated, and areas of residual contamination can be reference in Figure 4, Appendix A. 

6.2 REMEIDIATION OBJECTIVES AND VALIDATION 
ASSESSMENT CRITERIA (VAC) 

6.2.1 OBJECTIVES 

The objective of the remediation works is to remediate identified contamination impacts at the site in accordance with the 

WSP, 2020 RAP to render the site suitable for ongoing use as a primary school and kindergarten. The methodology for 

the remediation and validation of the site, as outlined the WSP 2020 RAP and explained in Section 6.1 was considered 

appropriate to achieve this objective.  

6.2.2 ASSESSMENT CRITERIA 

The following tables (also presented within Section 5 of the RAP) provide the adopted criteria for contaminants of 

potential concern (COPC) at the site. 
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Table 6.1 Adopted health investigation levels 

ANALYTE HIL A – LOW DENSITY RESIDENTIAL1 (mg/kg) 

Metals 

Arsenic 100 

Cadmium 20 

Chromium IV 100 

Copper 6000 

Lead 300 

Mercury 40 

Nickel 400 

Zinc 7400 

Polycyclic aromatic hydrocarbons (PAH) 

Carcinogenic PAHs as benzo(a)pyrene toxicity equivalent 
quotient (TEQ) 

3 

Total PAHs 300 

(1) NEPM (2013) Schedule B1, Table 1A (1) 

 

Table 6.2  Adopted health screening levels 

ANALYTE HSL A – RESIDENTIAL (SAND 0 – 1 M)1 (MG/KG) 

Benzene 0.5 

Toluene 160 

Ethylbenzene 55 

Xylenes 40 

Naphthalene 3 

Total recoverable hydrocarbon (TRH) C6 - C10 Fraction 

minus BTEX (F1) 

45 

TRH >C10-C16 less Naphthalene (F2) 110 

(1) NEPM (2013) Schedule B1, Table 1A (3) 

       NL – Non limiting 

 

Table 6.3 Asbestos health screening levels 

Analyte HSL (w/w per cent) 

RESIDENTIAL A  

Bonded ACM 0.01 per cent 

FA an AF (friable asbestos) 0.001 per cent 

All forms of asbestos No visible asbestos for surface soil 
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Table 6.4 Adopted EILs/ESLs 

ANALYTE EIL – URBAN RESIDENTIAL / PUBLIC 
OPEN SPACE (MG/KG) 

ESL – URBAN RESIDENTIAL / PUBLIC 
OPEN SPACE (MG/KG) 

Metals 

Arsenic 100 - 

Copper 190 - 

Nickel 170 - 

Zinc 400 - 

Polycyclic aromatic hydrocarbons 

benzo(a)pyrene  - 0.7 

Petroleum hydrocarbons 

F3                                 - 1,300 

F4 - 5,600 

Toluene                        - 105 

1. ESL and EIL concentrations for; F1 (180 mg/kg), F2 (120 mg/kg), benzene (65 mg/kg), ethylbenzene (125 

mg/kg), xylenes (45 mg/kg), chromium IV (190 mg/kg) and lead (1,100 mg/kg) have been excluded as these are 

above site adopted HILs.  

 

6.3 DESCRIPTION OF REMEDIAL ACTIVITIES 

Details of the remediation work undertaken within the site are provided in the following subsections.  

6.3.1 SOIL STRIPPING AND LOAD OUT 

Within the site, impacted soils predominantly comprising loose sandy gravelly fill, were excavated by a 5-to-10-tonne 

excavator from surface to approximately 0.3 m until natural underlying clay was encountered.  

As contaminated soils were stripped, they were consolidated in temporarily stockpiles placed on top of existing 

contaminated areas. The remediation work was undertaken systematically commencing from the eastern side of the site 

adjacent to the hoarding and progressed westward towards Garfield Street. The 10-tonne excavator was used for bulk 

stripping and loading trucks while the 5-tonne machine was used for detailed scraping work around hoarding edges and 

the OSD tank excavation. 

Once an area has been satisfactorily scrapped down to natural clay, the area was considered remediated (pending final 

validation sampling and clearance inspections) and the asbestos removal zone was advanced.  

Asbestos removal zones were delineated by bollards and caution tape throughout the remedial works and were an 

effective means of preventing cross contamination of machinery and personnel from asbestos removal areas and 

remediated areas. 

Refer to Appendix C for example of temporary placement of excavated materials. 

During the disposal of the stockpiled material, the 10-tonne excavator loaded trucks directly adjacent to the site entry 

gate from Garfield Street. Geotextile material was placed at the truck entry point to prevent truck wheels from contacting 
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contaminated surface soils. Trucks were not overloaded, and care was taken to minimised spillage during loading. In the 

final stages of remediation, all machinery used during the contaminated fill disposal was decontaminated on geotextile 

material with hand tools and hoses to remove excess dirt. The final asbestos removal event involved scraping and 

disposing the geotextile material used to protect underlying soils during decontamination works, and also to protect truck 

wheels.   

All excavated material within the site was transported to a facility licenced to receive the waste.  Refer to Section 6.6 for 

further details regarding disposal. 

Western stage 1 area was remediated during Stage 1 of the RAP with fill material being excavated and removed offsite.  

6.3.2 CAPPING LAYER PLACEMENT 

In accordance with Section 3.4.4 of the RAP, capping was required for walls of exposed contaminated fill which 

remained along the boundaries of the development area. Following excavation and disposal, a geotextile material was 

placed directly over residual soils and to 0.5 m beyond the toe of the wall into excavation areas and was subsequently 

pinned into place. Following placement of the geotextile marker layer, certified quarried products were placed against the 

geotextile as backfill.  

The specification of the geotextile material was Terrazo N/Woven A1F 4x100m roll, which was purchased from 

Polyfabrics. WSP RAP 2020 did not specify a colour for the geotextile material. However, the geotextile material colour 

chosen was white as it served the purpose of being highly visible against dark brown clay backdrops. 

The pinning was undertaken using 150 mm retaining pins (refer to Appendix C, Photo 38) which were secured into the 

concrete retaining walls or formwork structures. 

Refer to Sections 7.2 and 7.3 for further details regarding importation of material. A cross section of a completed capping 

layer with thicknesses is shown in Figure 6.1 below. The boundary survey (Appendix J) represents the contractual 

boundary and excavation edge, where geotextile was placed.   

            Figure 6.1 Capping design for exposed contaminated walls 
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7 DISPOSED AND IMPORTED 
MATERIAL  

7.1 WASTE DISPOSAL 

Waste was classified by WSP within the site as per Section 4.6. Waste disposal details are provided in Table 7.1.  All 

waste for Block H was disposed by Walan Construction Pty Ltd to Bingo Waste Services Pty Ltd operating at Eastern 

Creek Ecology Park, 1 Kangaroo Avenue, Eastern Creek, NSW 2766. A total of 1287.50 tonnes of material were 

disposed.  

Table 7.1 Waste disposal summary 

DATES TONNES 
(PER DAY) 

CLASSIFICATION REPORT MATERIAL FACILITY 

15/04/2020 179 Based on the locations of the 

samples and their analytical 

results, Block H area was 

classified as ‘Special Waste 

(asbestos) – within a soil 

matrix chemically consistent 

with general solid waste – 

non-putrescible’ 

WSP, 2020 

WC 

Sandy gravelly fill with 

inclusions of building 

rubble and other 

anthropogenic material 

Bingo Waste 

Services Pty 

Ltd- 1 

Kangaroo 

Avenue, 

Eastern 

Creek, NSW 

2766 

16/04/2020 294.14 

17/04/2020 247.96 

18/04/2020 238.96 

20/04/2020 187.48 

21/04/2020 106.84 

22/04/2020 33.12 

Copies of the waste disposal dockets and tipping register is included in Appendix D. Additionally:  

— asbestos contaminated waste excavated from Ramp 9 (approximately 90m3) was transferred to the Block G burial pit 

(100 m from the Ramp 9 Gate) via a dump truck through Fullagar Road. 

— Reworked and natural clay material excavated from the area assessed by TP01 – TP07 was transferred to Block G 

for reuse as part of detailed excavation works. WSP understands that no natural clay material was required to be 

excavated from the TP06 and TP07 area. Once overlying asphalt and gravel material was removed, formwork for 

concrete pouring was installed on the exposed natural clay surface.  

7.2 IMPORTED MATERIAL 

7.2.1 LYNWOOD HARDROCK QUARRY 

Following clay validation and placement of the geotextile marker layer along the exposed walls, quarried material was 

required to be imported to comply with the requirements of the WSP, 2020 RAP and serve as a suitable engineering base 

for the concrete. Although, the quarried material cannot be classified as VENM as it does not satisfy the definition of 

“waste” (EPA 2020), the material is consistent with the requirements of the RAP. 

The imported material details are provided in Table 7.2. 
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Table 7.2 Imported material summary 

DATES TONNES 
PER DAY 

BOGIES 
PER DAY 

SOURCE 
ADDRESS 

REPORT REFERENCES STOCKPILE / 
MATERIAL  

14/05/2020 55.64 5 Lynwood Hardrock 

Quarry – Lynwood 

Quarry, Marulan, 

NSW 

Material delivered 

by haulage 

company - Walan. 

DGB 20 - 2020 Extraction Zone 

VENM Assessment Report 

(November 2019) 

ENM exemption for primary scalp 

material from Lynwood quarry 

Report by Construction Sciences 

Pty Ltd (June 2019) 

Blue metal Aggregate 20mm – 

Concrete Aggregate 

Quality/Durability Report by 

Construction Sciences Pty Ltd 

(February 2020) 

Blue metal 

aggregate 20mm 

(55.64 tonnes) and 

DGB20 (total 59 

bogies)  

15/05/2020 209 19 

18/05/2020 231 21 

25/05/2020 66 6 

29/05/2020 99 9 

11/06/2020 44 4 

To satisfy the importation requirements of the WSP, 2020 RAP, WSP completed additional testing (14/05/2020) of the 

material sourced from Lynwood Hardrock Quarry – Lynwood Quarry, Marulan, NSW. Three soil samples (each 

comprising a composite and discrete sample) were collected and analysed as part of confirmatory testing. Concentrations 

of TRH, BTEXN, PAH, foreign material, asbestos (presence/absence) were below their respective laboratory limits of 

reporting (LORs) (Laboratory Report 719520-S). Concentrations of heavy metals were within the acceptance criteria for 

ENM. WSP also reviewed source site documentation and undertook an inspection of this material upon importation to 

verify the physical appearance of the material was the same as that presented in the provided documentation.  

Table 7.3 Lynwood Hardrock Quarry Summary Table 

SOURCE ADDRESS LYNWOOD HARDROCK QUARRY – LYNWOOD 
QUARRY, 278 STONEY CREEK ROAD , MARULAN, NSW 

History of potentially contaminating activities A search of the NSW EPA contaminated land record of 

notices found that the site, nor any site within 1 km is 

listed. The site performs activities licensed by the 

Environment Protection Authority (EPA) under Schedule 1 

of the Protection of the Environment Operations Act 1997. 

The site currently holds licenses crushing, grinding or 

separating and for extractive activities, both licenses are up 

for review in 2023. 

The site is listed as having a low probability of acid sulfate 

soils occurring and is not within an area of naturally 

occurring asbestos.  

Material description and observations. Blue Metal Aggregate (20mm) 

Total volume imported to site. 55.64 tonnes 



 

 

 
 

Project No PS119057 
Validation Report 
Western Stage 1, Wentworthville Public School 
Grindley Construction Pty Ltd 

WSP 
December 2020 

Page 18 
 

Sampling density and pattern. Three samples (each comprising a composite and discrete 

sample) were collected from the stockpile. Locations were 

evenly distributed across the stockpile. 

Sampling method. Chemical samples collected using a grab method with 

nitrile gloves changed between sample locations. Foreign 

material samples were collected using a stainless-steel 

shovel. 

List of COPCs. TRH, BTEXN, PAH, foreign material and asbestos 

(presence/absence) 

Brief written summary of results. Concentrations of TRH, BTEXN, PAH, foreign material, 

asbestos (presence/absence) were below their respective 

laboratory limits of reporting (LORs) (Laboratory Report 

719520-S). Concentrations of heavy metals were within the 

acceptance criteria for ENM. 

WSP conclusions on suitability for importation. This material cannot be classified as VENM, due to it 

being a processed product, however the lack of 

concentrations of contaminants exceeding ENM guidelines 

indicates that the source material is consistent with the 

environmental quality of VENM. 

 

Supporting documentation including the certificate covering letter for the material, quarry licence, waste classifications, 

and importation dockets/register is included in Appendix E-1 and E-2. 

7.2.2 ARDMORE PARK (BUNGONIA) QUARRY 

To supplement the imported material sourced from Lynwood Quarry, additional quarried aggregate material was 

imported from Ardmore Park (Bungonia) Quarry to the site. A total of 72 tonnes of aggregate was imported with details 

provided in Table 7.3. 

Table 7.4 Imported material summary 

DATES TONNES 
PER DAY 

SOURCE 
ADDRESS 

REPORT REFERENCES STOCKPILE / MATERIAL  

13/05/2020 14 Ardmore Park 

Quarry (5152 

Oallen Ford Road, 

Bungonia) 

Material delivered 

by haulage 
company – ANS 

Logistics. 

 

Analytical results, lab 

reports, photos provided in 

Appendix E3.  

Blue metal aggregate 

10mm (72 tonnes) 

20/05/2020 10 

21/05/2020 24 

27/05/2020 12 

23/06/2020 12 
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To support the approval of importation and in compliance with the importation requirements of the WSP, 2020 RAP, 

WSP completed additional testing (on 17/06/2020) of the Ardmore Park (Bungonia) Quarry material.  Three soil samples 

(DGB01 – DGB03) were collected from a representative stockpile at the source site and analysed for TRH, BTEXN, 

PAHs, Metals, OCP/OPP, PCB and asbestos. Heavy metals concentrations were all within acceptable background ranges 

and all other concentrations were below laboratory LORs. WSP also reviewed source site documentation accompanying 

the material and inspected the material upon arrival at site to verify its consistency with that inspected at the quarry.  

Table 7.5 Lynwood Hardrock Quarry Summary Table 

Source Address "ARDMORE PARK" QUARRY, 5152 OALLEN FORD 
ROAD, BUNGONIA 

History of potentially contaminating activities A search of the NSW EPA contaminated land record of 

notices found that the site, nor any site within 1 km is 

listed. The site performs activities licensed by the 

Environment Protection Authority (EPA) under Schedule 1 

of the Protection of the Environment Operations Act 1997. 

The site currently holds licenses crushing, grinding or 

separating and for extractive activities, both licenses are up 

for review in 2023. 

The site is listed as having a low probability of acid sulfate 

soils occurring and is not within an area of naturally 

occurring asbestos.  

Material description and observations. Blue metal aggregate (10mm) 

Total volume imported to site. 72 tonnes  

Sampling density and pattern. Three samples (each comprising a composite and discrete 

sample) were collected from the stockpile. Locations were 

evenly distributed across the stockpile. 

Sampling method. Samples collected using a grab method with nitrile gloves 

changed between sample locations.  

List of COPCs. TRH, BTEXN, PAHs, Metals, OCP/OPP, PCB and 

asbestos 

Brief written summary of results. Heavy metals concentrations were all within acceptable 

background ranges and all other concentrations were below 

laboratory LORs 

WSP conclusions on suitability for importation. This material cannot be classified as VENM, due to it 

being a processed product, however the lack of 

concentrations of contaminants exceeding ENM guidelines 

indicates that the source material is consistent with the 

environmental quality of VENM. 

 

Copies of the importation dockets, imported aggregate reports and analytical summary results are included in Appendix 

E. 
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8 SAMPLING & ANALYSIS PLAN & 
METHODOLOGY 

As fill material was excavated throughout western portion of stage 1 area, grid-based validation sampling was 

progressively undertaken when natural clay surfaces were exposed, or excavation/remediation was considered complete. 

Section 6.2 of the WSP RAP 2020 sets the validation requirements for clays and fill material which are to remain on-site. 

In accordance with the RAP, chemical and asbestos validation samples were collected between 14th April 2020 and 13rd 

September 2020 from:  

— exposed natural clay walls and base of the OSD detention basin and TP01 – TP07  

— residual fill material within tree protection zones; and  

— stockpiles of excavated backfill sand around the OSD tank (STP01 and STP02).  

A table summarising the final validation data and purpose is provided in Section 9.1. 

The excavation and sampling methods are detailed in Table 8.1 below, and the sampling locations are presented in Figure 

4 Appendix A.  

Half face respirator masks with P2 filters, Type 5, Category 3 disposable suits and disposable nitrile gloves were worn 

during all sampling activities to prevent the potential inhalation of asbestos fibres.  The nitrile gloves were changed 

between sampling locations to prevent cross-contamination.  The spade that was used for sampling was decontaminated 

between sampling locations using a phosphate-free detergent (Decon 90) and water solution, and subsequently rinsing 

again in water.   

The following table summarises the methodologies employed during the investigation. 

Table 8.1  Field Methodologies 

TASK METHODOLOGY 

Soil screening (residual 

fill only) 

For residual fill material in tree protection zones, hand excavated test pits were undertaken 

for asbestos screening. At each location a 10 L soil sample of surface material (0.0 – 0.1 m) 

was collected and passed through a 7mm sieve or spread out on contrasting coloured plastic 

sheet and inspected for ACM fragments. Any ACM fragments were collected and placed in 

a clip lock sample bag for weighing and asbestos presence analysis.  

Air monitoring During the asbestos remedial works, airborne asbestos fibre monitoring was undertaken by 
the field consultant using calibrated portable air sampling pumps. Monitoring locations were 

determined by the field consultant and four monitors (minimum) were placed on the 

boundaries of the surrounding work area. At the end of each monitoring period, the cowls 

containing the sample filters were collected and analysed at a NATA-accredited laboratory.  

Monitoring works were conducted in accordance with NOHSC Guidance Note on the 

Membrane Filter Method for Estimating Asbestos Fibres 2nd Edition (NOHSC:3003 [2005]). 

Soil sampling Soil samples were collected directly from the shovel using disposable nitrile gloves. All 

samples collected were placed in dedicated laboratory supplied glass jars (chemical) and clip 

lock plastic bags (asbestos).  

Sample handling/ 

preservation  

Soil samples were stored in an insulated cooler box with ice immediately after sampling. 

The samples were kept chilled prior to and during delivery to national association of testing 
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TASK METHODOLOGY 

authorities (NATA) accredited laboratory via a courier under appropriate ‘chain of custody’ 

documentation. 

Decontamination Site equipment underwent decontamination with (Decon 90) in between sample locations.  

Quality Assurance/ 
quality control (QAQC) 

The following QA/QC samples were collected: 

 Soil duplicate samples were collected in the field at a rate of 1 in 20 primary samples 

for analysis by each of the primary and secondary laboratories. Field duplicate soil 

samples were collected from soil immediately adjacent to the primary sample by placing 

approximately equal portions of the primary sample into two sample jars. 

Trip spike and trip blank samples were carried throughout the excavation and soil sampling 

for assessment of potential volatile losses and cross contamination 
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9 VALIDATION RESULTS & 
DISCUSSION 

9.1 SUMMARY OF ANALYTICAL RESULTS 

The final validation data set comprised 53 chemical and 48 asbestos quantification samples, summarised as follows: 

— 19 chemical and 18 asbestos quantification from the exposed clay layer (VS01 to VS16, VS05A and VS07A);  

— 4 chemical and 5 asbestos quantification from the tree protection zones (VS17, VS18, VS19, VS20, VS21); 

— 6 chemical and 8 asbestos quantification from wall of the OSD tank (VS03A - VS03I);  

— 3 chemical and 3 asbestos quantification from the OSD tank base (Tank Base 01 to 03);  

— 5 chemical and 2 asbestos quantification from the Ramp 9 area (R01, R02, BR02, BR04 and BR06); 

— 6 chemical and 6 asbestos quantification from STP01 and STP02 (STP01 – STP01 and STP02 – STP02B); 

— 10 chemical and 6 asbestos quantification from exposed clay on southern boundary and north of the COLA (TP01 – 

TP07).  

During validation works, some initial failures of the validation criteria were identified. A summary of the failures and 

subsequent remediation and revalidation works is as follows: 

— during detail excavation of the western OSD wall, minor ACM fragments were discovered within a reworked clay 

wall after intial validation sampling. An emu pick was undertaken to remove visible ACM and the wall revalidated 

by collecting 2 samples (VS03G_0.1 and VS03H_0.1).  

— the ACM % w/w result for OSD wall validation sample VS03G_0.1 (0.041%) was above the validation criteria. 

Soils adjacent to and behind VS03G were excavated and removed and an additional sample was collected 

(VS03I_0.1) to re-validate. No asbestos was identified in VS03I_0.1 and the ACM %w/w concentration was 

compliant with the validation criteria. 

Following the completion of surface scrapping and final contaminated stockpile removal within the site, a WSP LAA 

inspected the area to ensure that all ACM was removed. 2 separate clearance certificates for the site and equipment used 
were provided by the WSP LAA, after the removal works were completed. Clearance certificates for are presented in 

Appendix F. 

Within the final validation sampling data set, no contaminants of concern were recorded above the adopted validation 

criteria for human health and ecology.  

The analytical results and laboratory reports are presented in Appendix G, Appendix H and Appendix I respectively. 

9.2 VISUAL VALIDATION OF EXCAVATIONS 

Validation of asbestos impacted areas were conducted in accordance with the WA DER (2019), Guidelines for the 

Assessment, Remediation and Management of Asbestos - Contaminated Sites, which requires the visual inspection and 

clearance of all excavation floors and walls by a WSP Licenced Asbestos Assessor (LAA) post removal of impacted 

material. Visual clearance certificates are presented in Appendix F. 
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9.3 CAPPING LAYER 

WSP was not present on-site during the initial installation of the capping layer of exposed walls. The laying of geotextile 

occurred on a weekend of planned asbestos removal works where an LAA was unavailable. The geotextile was inspected 

and photographed by WSP on 15th May 2020 (refer to Photos 21 and 22). This approach was slightly different to the 

approach outlined within the RAP but still adhered to a reasonable standard. Grindley Construction has also provided 

photographic evidence of the capping layer placement throughout the site and the capping layer pinned in place.  

Furthermore, the photographs also show the imported quarried product from Lynwood Hardrock and Ardmore Park, 

including compaction of this product on top of the geotextile layer. Photographs provided show exposed walls within the 

contaminated fill lined with a highly visible geotextile marker layer to the edge of the development area and to 0.5 m 

beyond the toe of the wall into the excavation.  

After the installation of the capping layer, a survey was conducted to verify the limit of the geotextile capping. The extent 

of the survey did not go beyond the protection of the vertical wall where there is no capping. The boundary survey (refer 

to Appendix J) represents the contractual boundary and excavation edge, where geotextile was placed.  

Refer to Appendix C for photographs of the imported materials and progression of the installation of the capping layer.  
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10 QUALITY ASSURANCE & QUALITY 
CONTROL 

 

10.1 DATA QUALITY OBJECTIVES 

Systematic planning is critical to successful implementation of an environmental assessment and is used to define the 

type, quantity and quality of data needed to inform decisions. The United States Environmental Protection Agency has 

defined a process for establishing data quality objectives (DQOs), which is referenced in the NEPM (2013). DQOs 

ensure that: 

— the study objectives are set 

— appropriate types of data are collected (based on contemporary land use and chemicals of concern) 

— the tolerance levels are set for potential decision-making errors. 

The DQO process is a seven-step iterative planning approach. The outputs of the DQO process are qualitative and 

quantitative statements which are developed in the first six steps. They define the purpose of the data collection effort, 

clarify what the data should represent to satisfy this purpose and specify the performance requirements for the quality of 

information to be obtained from the data. The output from the first six steps is then used in the seventh step to develop 

the data collection design that meets all performance criteria and other design requirements and constraints.  

The data quality objectives (DQOs) for this investigation were designed to meet the objectives of the WSP RAP (2020). 

The DQOs adopted for this investigation are described in Table 10.1. 

Table 10.1  Data quality objectives discussion 

STEP OBJECTIVE COMMENTS 

1 State the problem The site has historically been used as a kindergarten and primary school.  

The site is undergoing redevelopment and upgrades for certain areas across the school 

property. Areas underlain by fill material impacted by asbestos have been identified across 

the redevelopment.  

The ‘problem’ is that the areas impacted by contamination require environmental 

management and remediation during and post construction works.  The management and 

remediation of the site requires validation so that an Occupation Certificate (OC) can be 

issued.  

2 Identify the 

decisions/goals 

The goal of the remedial works is to remediate the areas of soil impacted at the site via off 

-site disposal of impacted soils to mitigate the potential human health and/or environmental 

risks for the proposed land use. 

The goal of the site validation works is to verify remediation was done in accordance with 

WSP RAP 2020 and complies with adopted health and ecological criteria with no evidence 

of ongoing risk to site users for the proposed land-use as a primary school. 



 

 

 
 

Project No PS119057 
Validation Report 
Western Stage 1, Wentworthville Public School 
Grindley Construction Pty Ltd 

WSP 
December 2020 

Page 25 
 

STEP OBJECTIVE COMMENTS 

3 Identify inputs to the 
decision 

The following inputs were considered: 

 concentrations of contaminants presented in previous and current investigations. 

 WSP RAP, 2020.  

 Asbestos air-monitoring and clearance certificates provided by an LAA. 

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

 Quality of imported backfill materials including consideration of NSW EPA (2014) 

Resource Recovery Exemption under Part 9, Clauses 91 and 92 of the Protection of the 

Environment operations (Waste) Regulation.  

4 Define the 

boundaries of the 

study 

The site is located at 70-100 Fullagar Road, Wentworthville NSW and comprises part Lot 

69 to 92 in Deposited Plan 963. The lateral extent of the validation is the site boundaries 

(refer to Site Survey in Appendix J). The vertical extent is bounded by the depths of fill 

material underlying the site (maximum depth of 1.0 mBGL). 

Temporal boundaries for this validation are from 14 April 2020 through to 23 September 

2020 (completion of remediation works). 

5 Develop a decision 

rule 

The purpose of this step is to define the parameters of interest, specify the action levels and 

combine the outputs of the previous DQO steps into an ‘if…then…’ decision rule that 

defines the conditions that would cause the decision maker to choose alternative actions.  

The parameters of interest are the concentrations of COPCs in validation samples collected 

at the site. An assessment of the concentrations of COPCs against the adopted validation 

criteria (as outlined in Section 9) is undertaken to determine the potential risks to receptors 

associated with residual material at the site following remediation, and the suitability of the 

site for the proposed land use as a primary school.  

Should concentrations exceed the validation criteria outlined in Section 9, further 
investigation, management and/or remediation may be necessary to further characterise or 

delineate the identified impacts and/or mitigate the risk to identified receptors, in 

accordance with WSP RAP 2020.  

6 Specify performance 

and acceptance 

criteria 

The acceptable limits on decision errors to be applied in the investigation and the manner 

of addressing possible decision errors have been developed based on the data quality 

indicators (DQIs) of precision, accuracy, representativeness, comparability and 

completeness and are presented in Tables 10.2 and 10.3. 

7 Optimise the plan 

for obtaining data 

To ensure the site validation works satisfy the DQOs, the following was implemented to 

optimise the design for obtaining data: 

 validation samples will be located based on the findings of previous environmental 
investigations and remedial works conducted at the site, and will be collected at a 

minimum frequency outlined in with the WSP RAP, 2020; and 

 validation samples will be analysed for COPCs based on the requirements outlined in 

the RAP (WSP RAP, 2020) and additional COPCs for any additional contaminant 

sources or unexpected finds (as required). 

In addition to the above, DQIs (for accuracy, comparability, completeness, precision and 

reproducibility) have also been established to set acceptance limits on field methodologies 

and laboratory data collected and are presented in Tables 10.2 and 10.3. 
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10.2 DATA QUALITY INDICATORS 

10.2.1 FIELD DATA QUALITY INDICATORS 

The QA/QC program adopted in the field was assessed against various data quality indicators. A summary discussion of 

the field data quality indicators (DQIs) is provided in Table 10.1. 

Analytical results and relative percent difference (RPD) calculations for the intra- and inter-laboratory field replicates are 

provided in Appendix H. The precision of the results for each analyte between the primary sample and the field replicates 

were determined by calculating the RPD, as follows: 

2/)21(

100)21(

ionConcentrationConcentrat

xionConcentrationConcentrat
RPD





 

Based on Australian Standard AS 4482.1-2005, a field replicate RPD within the range of 30% to 50% is considered 

acceptable. Generally higher RPD values occur for organic compounds where low concentrations of an analyte are 

recorded.  

Table 10.2 Field data quality indicators 

QA/QC REQUIREMENT COMPLETED COMMENTS 

Appropriate sampling strategy 

used and representative 

samples collected 

Yes Disposable nitrile gloves were used and were changed between 

locations during soil sampling. The sampling methodology was in 

accordance with WSPs Standard Operating Procedures (SOPs), which 

is in line with and based on the Australian Standards for the sapling of 

contaminated soils. Various suitable qualified environmental scientists 

and hazardous materials consultants (LAA) conducted the site 

inspections and investigations.  

Appropriate and well 
documented sample collection, 

handling, transportation and 

decontamination procedures 

Yes All samples collection and transportation were conducted in 
accordance with WSP Standard Operating Procedures which have 

been developed in accordance with industry guidelines, standards and 

best practice. 

Chain of custody 
documentation completed 

Yes All samples were transported under appropriately detailed chain of 
custody documentation. Signed chain of custody documents are 

included with the laboratory certificates provided in Appendix G.  

Blind field duplicateds 

collected 

Yes Three intra-laboratory (QA01, QA03, QA1) and inter-laboratory 

(QA01A, QA03A, QA1A) soil sample were collected during the site 

works and were submitted to the laboratory for the analysis of selected 

contaminants. Intra- and inter-laboratory duplicates were collected at a 

rate of one duplicate pair per 20 primary samples. Results of QA/QC 

analysis are provided in Appendix H.   

Acceptable RPD results Yes With exception of an RPD result of 36% for QA03A (VS14_0.0) for 

C16 – C34, all other TRH, BTEX and PAHs were below LOR in 

primary and duplicate samples and an RPD value of 0% adopted.   

Heavy metals; arsenic, chromium, copper, lead, mercury, nickel and 

zinc all recorded RPDs above the nominal 30% - 50% RPD criteria in 

one or more duplicate sample. RPD exceedances ranged from 57% - 

120%.  
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QA/QC REQUIREMENT COMPLETED COMMENTS 

The RPD exceedances are likely to be due to sample heterogeneity 

and possible variance in the laboratory extraction or analytical 

methods. All RPD results are within an order of magnitude of the 

criteria, and percentage variance can be exacerbated by concentrations 

nearer the detection limit. Overall, the RPD results support a reliable 

and representative data set.   

QA/QC results are presented in Appendix H. 

Required numbers of blank and 

spike samples collected and/or 

prepared 

Yes Three soil trip blanks and three trip spikes accompanied the transport 

of samples during the entire journey from the preparing laboratory to 

the field sampling location, and back to the analytical laboratory.  

These were to assess for potential volatile losses and the ensure no 

cross contamination occurred in transit.  

Results are provided in Appendix H. 

Acceptable trip and rinsate 
blank results as well as trip 

spike results 

Yes Detections of contaminants within the trip and rinsate blanks were 

below the laboratory LORs for all analytes during the sampling works 

completed. Trip spike results ranged from 75%-110% recovery which 

is considered acceptable for the purpose of this validation report 

(±30%). QA/QC results are presented in Appendix F. 

Samples delivered within 
sample holding time and with 

correct preservative(s) 

Yes Samples were delivered to the laboratories within the sample holding 
times and in laboratory-supplied containers. 

 

10.2.2 LABORATORY DATA QUALITY INDICATORS 

The results of laboratory internal quality control procedures are provided within the laboratory analytical reports 

(Appendix G). The acceptance criterion for internal laboratory replicates is generally set at an RPD of 30% to 50%. 

Laboratory recoveries should be in the range 75% to 125%. Table 8.2 summarises project conformance to laboratory 

QA/QC procedures. 

Table 10.3 Laboratory data quality indicators 

QA/QC REQUIREMENT COMPLETED COMMENTS 

Samples extracted and analysed 
within relevant holding times 

Yes Refer to Interpretive Quality Control reports (Appendix I). 

All analyses are NATA accredited Yes SGS, WSP laboratory and Eurofins are NATA accredited for all 

the analyses performed.  

Appropriate analytical 

methodologies used, in accordance 

with Schedule B(3) of the NEPM 

Yes Refer to the Interpretive Quality Control reports (Appendix I). 

Acceptable laboratory Limits of 
Reporting (LORs) adopted 

Yes The laboratory LORs adopted were appropriate for the adopted 
criteria.  

A summary of the limits of reporting adopted are provided in the 

laboratory analysis reports (Appendix G).  
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QA/QC REQUIREMENT COMPLETED COMMENTS 

Acceptable laboratory QC results Yes Internal laboratory quality controls demonstrated acceptable 

recoveries and passes for method blanks, method spikes, control 

and duplicate samples. Where exceedances outside the laboratory 

recovery or RPD’s were noted, acceptable justification was 

provided by the laboratory. Any laboratory quality non-

conformance are not considered to compromise the validity of the 

analytical results obtained. 

The results of internal laboratory quality control procedures are 

provided within the laboratory analysis reports (Appendix G). 

10.3 FIELD QA/QC PROCEDURES 

Error! Reference source not found. indicates conformance to field QA/QC procedures. 

Table 10.4 Field QA/QC procedures 

QA/QC REQUIREMENT COMPLETED COMMENTS 

Appropriate sampling strategy 

used and representative samples 

collected 

Yes 

Disposable nitrile gloves were used and were changed between 

locations during soil sampling. The sampling methodology was in 

accordance with WSPs Standard Operating Procedures (SOPs), 

which is in line with and based on the Australian Standards for the 

sapling of contaminated soils. 

Appropriate and well 
documented sample collection, 

handling, logging, transportation 

and decontamination procedures 

Yes 

All sample collection and transportation were conducted in 
accordance with WSP standard operating procedure (SOP) which 

have been developed in accordance with published industry 

guidelines and standards and best practice. 

Chain of custody documentation 
completed 

Yes 
All samples were transported under appropriately detailed chain of 
custody documentation. 

10.4 LABORATORY QA/QC  

Laboratory QA/QC procedures generally include the performance of several internal checks of data precision and 

accuracy that are aimed at assessing possible errors associated with sample preparation and analytical techniques.   

The results of internal laboratory quality control procedures are provided within the laboratory analysis reports in 

Appendix C.  Error! Reference source not found. indicates conformance to laboratory QA/QC procedures. 

Table 10.5 Laboratory QA/QC Procedures 

QA/QC REQUIREMENT COMPLETED COMMENTS 

Samples extracted and analysed 

within relevant holding times 

Yes Refer to primary and secondary lab Interpretive Quality Control 

reports. 

All analyses NATA accredited Yes Laboratory is NATA-accredited for the analyses performed. 

Appropriate analytical 
methodologies used, in 

Yes Analytical methodologies performed throughout the soil assessment 
have been in accordance with Schedule B (3) of the NEPM.   
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QA/QC REQUIREMENT COMPLETED COMMENTS 

accordance with Schedule B (3) 

of the NEPM 

Acceptable LOR adopted Yes, with 

exceptions 

All LORs were below the adopted assessment criteria  

10.5 QA/QC SUMMARY 
The field sampling procedures conformed to WSP QA/QC protocols to prevent cross contamination, preserve sample 

integrity and allow for collection of a suitable data set from which to make technically sound and justifiable decisions 

with data of satisfactory useability. 

The review of the laboratory QA/QC showed that contaminant concentrations in the blank analyses and spike recoveries 

were all within the acceptable range. Overall WSP considers that the analytical results provided by the laboratories are 

reliable and complete. 
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11 CONCLUSION & RECOMMENDATION 

11.1 CONCLUSIONS  

Based on the implementation of the RAP, involving excavation and disposal works for the site between 14 April and 23 

September 2020, WSP makes the following conclusions: 

— No ACM was identified on the natural clay surface or within any remaining fill material around tree protection 

zones. As such all ACM % w/w concentrations were below adopted HSLs. As the validation works did not identify 

ACM above the adopted criteria, there is no evidence of an ongoing ACM risk to site users.   

— All validation sampling locations selected for chemical analysis (TRH, BTEXN, PAH and eight heavy metals, with 

selected samples analysed for DDT) were below laboratory LORs and/or below adopted health and ecological 

criteria. As the validation works did not identify chemical concentrations above the adopted criteria, there is no 

evidence of an ongoing chemical risk to site users. 

— Chemical and asbestos sampling results of STP1 and ST2 material assessed for reuse were compliant with the site re-
use criteria provided in the WSP, 2020 RAP.  

— With regards to the exposed boundary walls within contaminated fill, a geotextile marker layer to the edge of the 

development/excavated area has been placed. Based on WSP’s inspection of the geotextile once installed, and review 

of supporting photographs, WSP considers the geotextile marker layer has been installed in accordance with the RAP 

and adequately protects site users from exposed fill walls (where evident).    

— With regards to waste disposal, the recorded disposal tonnes equate to approximately 643.65 m3 (ex-situ volume). 

WSP consider the sampling and analytical results are representative of the disposed materials, and have been 

disposed at a facility licenced to accept that material.  

— With regards to imported material, WSP was present to inspect imported material upon arrival to the site and 
reconciled importation dockets with the source sites. Supporting documentation has been provided to WSP of the 

quarried material which in conjunction with WSP’s confirmatory sampling shows all imported material satisfies the 

requirements of the WSP, 2020 RAP. WSP considers imported material does not present a risk to site users.     

WSP considers the remediation and validation works undertaken within the western stage 1 area (site) at Wentworthville 

Public School, 70-100 Fullagar Road, Wentworthville NSW were conducted in accordance with the RAP and relevant 

guidelines and legislation. Based on the site observations and available laboratory analysis, validation results are 

compliant with adopted health and ecological criteria with no evidence of ongoing risk to site users for the proposed 

land-use as a primary school. 

11.2 SITE AUDIT EXTENT  

The extent of the is validation report and auditable area are provided in survey drawings included in Appendix J. WSP is 

aware of asbestos impacts in areas adjacent the to the site (e.g. underneath the COLA to the east of the site), which are 

excluded from this validation report and auditable area.  

For areas adjacent to the site which have confirmed or suspected asbestos (or other contamination), and are within an 

eventual development Stage (eg further Stage 1 works or Stage 2 and Stage 3), these should be remediated and/or 

managed by a long-term environmental management plan (LTEMP).  
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12 LIMITATIONS 
This Report is provided by WSP Australia Pty Limited (WSP) for Grindley Constructions Pty Ltd (Client) in response to 

specific instructions from the Client. 

12.1 PERMITTED PURPOSE  

This Report is provided by WSP for the purpose described in the Agreement and no responsibility is accepted by WSP 

for the use of the Report in whole or in part, for any other purpose.    

12.2 QUALIFICATIONS AND ASSUMPTIONS  

The services undertaken by WSP in preparing this Report were limited to those specifically detailed in the Report and are 

subject to the scope, qualifications, assumptions and limitations set out in the Report or otherwise communicated to the 

Client. Except as otherwise stated in the Report and to the extent that statements, opinions, facts, conclusion and / or 

recommendations in the Report (Conclusions) are based in whole or in part on information provided by the Client and 

other parties identified in the report (Information), those Conclusions are based on assumptions by WSP of the reliability, 

adequacy, accuracy and completeness of the Information and have not been verified.  WSP accepts no responsibility for 

the Information.  

The Conclusions are reflective of the current Site conditions and cannot be regarded as absolute without further extensive 

intrusive investigations, outside the scope of the services set out in the Agreement and are indicative of the environmental 

condition of the Site at the time of preparing the Report.  As a general principle, vertical and horizontal soil or 

groundwater conditions are not uniform.  No monitoring, common or intrusive testing or sampling technique can 

eliminate the possibility that monitoring or testing results or samples taken, are not totally representative of soil and / or 

groundwater conditions encountered at the Site.  It should also be recognised that Site conditions, including subsurface 

conditions can change with time due to the presence and concentration of contaminants, changing natural forces and 

man-made influences.  

Within the limitations imposed by the scope of the services undertaken by WSP, the monitoring, testing (intrusive or 

otherwise), sampling for the preparation of this Report has been undertaken and performed in a professional manner in 

accordance with generally accepted practices, using a degree of skill and care ordinarily exercised by reputable 

environmental consultants under similar circumstances.  No other warranty, expressed or implied, is made.  

WSP has prepared the Report without regard to any special interest of any person other than the Client when undertaking 

the services described in the Agreement or in preparing the Report.  

12.3 USE AND RELIANCE   

This Report should be read in its entirety and must not be copied, distributed or referred to in part only.  The Report must 

not be reproduced without the written approval of WSP.  WSP will not be responsible for interpretations or conclusions 

drawn.  This Report (or sections of the Report) should not be used as part of a specification for a project or for 

incorporation into any other document without the prior agreement of WSP.  

WSP is not (and will not be) obliged to provide an update of this Report to include any event, circumstance, revised 

Information or any matter coming to WSP’s attention after the date of this Report.  Data reported and conclusions drawn 

are based solely on the information made available to WSP at the time of preparing the Report.  The passage of time; 

unexpected variations in ground conditions; manifestations of latent conditions; or the impact of future events (including 

(without limitation) changes in policy, legislation, guidelines, scientific knowledge; and changes in interpretation of 

policy by statutory authorities); may require further investigation or subsequent re-evaluation of the Conclusions. 
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This Report can only be relied upon for the Permitted Purpose and may not be relied upon for any other purpose.  The 

Report does not purport to recommend or induce a decision to make (or not make) any purchase, disposal, investment, 

divestment, financial commitment or otherwise. It is the responsibility of the Client to accept (if the Client so chooses) 

the Conclusions and implement any recommendations in an appropriate, suitable and timely manner.  

In the absence of express written consent of WSP, no responsibility is accepted by WSP for the use of the Report in 

whole or in part by any party other than the Client for any purpose whatsoever.   Without the express written consent of 

WSP, any use which a third party makes of this Report or any reliance on (or decisions to be made) based on this Report 

is at the sole risk of those third parties without recourse to WSP.  Third parties should make their own enquiries and 

obtain independent advice in relation to any matter dealt with or conclusions expressed in the Report.  

12.4 DISCLAIMER  

No warranty, undertaking or guarantee whether expressed or implied, is made with respect to the data reported or the 

conclusions drawn.  To the fullest extent permitted at law, WSP, its related bodies, corporate and its officers, employees 

and agents assumes no responsibility and will not be liable to any third party for, or in relation to, any losses, damages or 

expenses (including any indirect, consequential or punitive losses or damages or any amounts for loss of profit, loss of 

revenue, loss of opportunity to earn profit, loss of production, loss of contract, increased operational costs, loss of 

business opportunity, site depredation costs, business interruption or economic loss) of any kind whatsoever, suffered or 

incurred by a third party. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

Project No PS119057 
Validation Report 
Western Stage 1, Wentworthville Public School 
Grindley Construction Pty Ltd 

WSP 
December 2020 

Page 33 
 

BIBLIOGRAPHY 
— Section 105 of the Contaminated Land Management Act 1997 (CLM Act; NSW). 

— State Environmental Planning Policy No 55 - Remediation of Land (SEPP 55). 

— Protection of the Environment Operations Act 1997 (POEO Act; NSW). 

— Waste Avoidance and Resource Recovery Act 2001 (WARR Act); NSW.  

— Australian and New Zealand Environment and Conservation Council (ANZECC)/Agriculture and Resource 
Management Council of Australia and New Zealand (ARMCANZ) 2000, Australian and New Zealand Guidelines 

for Fresh and Marine Water Quality.  

— Department of Urban Affairs and Planning 1998, Managing Land Contamination Planning Guidelines: State 

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

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

— National Occupational Health and Safety Commission 1995, Exposure Standards for Atmospheric Contaminants in 
the Occupational Environment. 

— NSW Department of Environment and Conservation 2007, Guidelines for the Assessment and Management of 

Contaminated Groundwater. 

— NSW EPA 1995, Contaminated Sites: Sampling Design Guidelines.  

— NSW EPA (2017) Guidelines for the NSW Site Auditor Scheme (3rd Edition). 

— NSW EPA 2011, Guidelines for Consultants Reporting on Contaminated Sites. 

— NSW EPA 2014, Waste Classification Guidelines – Part 1: Classifying Waste. 

— Work Health and Safety Act 2011 (NSW).


















































































































































































