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1 INTRODUCTION 

Environmental Earth Sciences NSW were commissioned by Western Sydney Parklands 
Trust (the “Trust”) to prepare a Stage 3 remediation action plan (RAP) to manage known and 
potentially unforeseen contamination at the proposed Light Horse Interchange Business Hub, 
junction of motorways No.4 and No.7, Eastern Creek, NSW (the “site”).  The site comprises 
the development boundary which is formally identified by the following property identifiers:  

 Part of Lot 10 in Deposited Plan (DP) 1061237; and 

 Part of Lot 5 in DP 804051.   

This Stage 3 RAP has been prepared in accordance with requirements on NSW Office of 
Environment and Heritage (OEH) (2011) – Guidelines for Consultants Reporting on 
Contaminated Sites.  This plan should also be read in conjunction with the limitations 
(Section 20) and General and Specific Limitations included at the rear of this document.  
Refer to Figure 1: for site locality details, and Figure 2: for development boundary details.   

At the time of the RAP preparation, a NSW Environment Protection Authority (EPA) 
accredited contaminated Site Auditor had not yet been appointed.  It is anticipated that a 
review by a Site Auditor of this RAP and subsequent contamination management 
documents would (e.g. Validation Report), with issue of a subsequent Site Audit 
Statement (SAS) and Site Audit Report (SAR) will be made a condition of consent for 
the development.  

2 STATUTORY OBLIGATIONS 

 SEARS requirements 

Contamination management at the site is being undertaken to address the following key 
issues in accordance with State Significant Development (SSD) – Planning Secretary’s 
Environmental Assessment Requirements (SEARs) (SSD9667): 

 A detailed assessment of the extent and nature of any contamination of the soil, 
groundwater and soil vapour. 

 An assessment of potential risks to human health and environmental receptors in the 
vicinity of the site. 

 A description and appraisal of any mitigation and monitoring measures, and 
consideration of whether the site is suitable for the proposed development. 

Contamination investigations undertaken thus far inform that remediation works must take 
place to render the suite suitable for proposed use.  Both contamination investigation findings 
and RAP requirements will inform the overarching environmental impact statement (EIS) for 
the site to a standard suitable for inclusion in the State Significant Development (SSD) 
Application.  
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 Guidelines and information 

This Stage 3 RAP has been prepared with reference to the NSW OEH (2011) guideline 
requirements and details site characteristics, the location of the areas requiring remediation, 
remedial strategy and works undertaken, prescribed validation process and data quality 
assessment.  The following other guidance or requirements have been referred to:  

 Australian & New Zealand Environment & Conservation Council / Agriculture & Resource 
Management Council of Australia & New Zealand (2000) ― Australian and New Zealand 
guidelines for fresh and marine water quality.  National Water Quality Management 
Strategy (ANZECC & ARMCANZ, 2000).  

 Australian and New Zealand Governments (ANZG) (2018) ― Australian and New 
Zealand Guidelines for Fresh and Marine Water Quality.  

 Cooperative Research Centre for Contamination Assessment and Remediation of the 
Environment (2017) – Technical Report No.39, Risk-based Management and 
Remediation Guidance for Benzo(a)pyrene (CRC Care, 2017).  

 National Environment Protection Council (NEPC) (1999) ― National Environment 
Protection (Assessment of Site Contamination) Amendment Measure 2013 (ASC NEPM, 
2013).  

 NEPC (1988) - National Environmental Protection (Ambient Air Quality) Measure.  

 National Health and Medical Research Council and Natural Resource Management 
Ministerial Council (2011) ― Australian drinking water guidelines, National Water Quality 
Management Strategy (NHMRC/ NRMMC, 2011). 

 NSW Department of Environment and Conservation (DEC) (2007) ― Guidelines for the 
assessment and management of groundwater contamination. 

 NSW Department of Environment Climate Change and Water (DECCW) (2009) ― 
Guidelines for Implementing the POEO (Underground Petroleum Storage Systems) 
Regulation 2008. 

 NSW Department of Environment, Climate Change and Water (DECCW) (2010) ― 
Vapour Intrusion: Technical Practice Note (DECCW, 2010a) 

 NSW DECCW (2010b) ― UPSS Technical Note: Decommissioning, Abandonment and 
Removal of UPSS. 

 NSW DECCW (2010c) ― UPSS Technical Note: Site Validation Reporting. 

 NSW Environment Protection Authority (EPA) (1995) ― Contaminated sites: sampling 
design guidelines. 

 NSW EPA (2014a) ― Waste Classification Guidelines – Part 1: Classifying Waste (the 
“Waste Guidelines”).  

 NSW EPA (2014b) ― Technical Note: Investigation of Service Station Sites.  
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 NSW EPA (2015) ― Guidelines on the Duty to Report Contamination Under the 
Contaminated Land Management Act 1997.  

 NSW EPA (2017) ― Contaminated Sites: Guidelines for the NSW Site Auditor Scheme 
3rd Edition.  

 NSW Department of Urban Affairs and Planning (DUAP) (1998) ― Managing Land 
Contamination, Planning Guidelines SEPP 55–Remediation of Land.  

 Western Australia Department of Health (WA DoH) (2009) ― Guidelines for the 
Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western 
Australia (WA DoH, 2009).   

 WA DoH (2018) ― Guidelines for the Assessment, Remediation and Management of 
Asbestos-Contaminated Sites in Western Australia – Summary Update 2018 (WA DoH, 
2018).   

 Standards 

The following standards have been considered for remediation and validation planning:  

 Australian Standard 4361.2-1998 ― Guide to Lead Paint Management, Part 2: 
Residential and Commercial Buildings.  

 Australian Standard 1141.3.1–2012 ― Methods for sampling and testing aggregates.  

 Australian Standard AS4482.1:2005 ― Guide to the Investigation and Sampling of Sites 
with Potentially Contaminated Soil. Part 1: Non-volatile and Semi-volatile Compounds. 

 Australian Standard AS4482.2:1999 ― Guide to the Sampling and Investigation of 
Potentially Contaminated Soil. Part 2: Volatile Substances.  

 Codes of practice 

The following state and national codes of practice have been considered for remediation 
planning:  

 Safe Work Australia (2018) ― Model Code of Practice: How to safely remove asbestos.  

 SafeWork NSW (2014) ― Managing Asbestos in or on Soil (March 2014).  

 SafeWork NSW (2019a) ― How to Safely Remove Asbestos (August 2019).  

 SafeWork NSW (2019b) ― How to Manage and Control Asbestos in the Workplace 
(August 2019).   

 SafeWork NSW (2019c) ― Construction Work (August 2019).   

 SafeWork NSW (2019d) ― Demolition Work (August 2019).   
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 SafeWork NSW (2019e) ― Excavation Work (August 2019).   

 SafeWork NSW (2019f) ― Work Health and Safety Consultation, Cooperation and 
Coordination (August 2019).   

3 BACKGROUND 

The site/ development area has been the subject of the following known contamination 
investigations which pertained to the entire Lot 10 in DP 1061237 and Lot 5 in DP 804051 
boundaries, and a summary of each assessment is provided in the following subsections: 

 Zoic Environmental Pty Ltd (Zoic) (2017) ― Draft Preliminary Site Investigation, 
Proposed Lighthorse Business Hub, Corner of M4 and M7 Motorways, Eastern Creek 
NSW (ref: 17105, August 2017). 

 Environmental Earth Sciences (2019a) ― Proposed Light Horse Interchange Business 
Hub (SSD 9667) – Contamination Assessment for Area-A (ref: 117102_V4, March 2019). 

 Environmental Earth Sciences (2019b) ― Area B - Proposed Light Horse Interchange 
Business Hub (SSD 9667) – Contamination Assessment at Ferrers Road, Eastern Creek 
NSW (ref: 118069_V3, March 2019). 

3.1 Zoic (2017) 

3.1.1 Investigation 

Zoic completed a Phase 1 Preliminary Site Investigation (PSI) for the ‘Area A’ portion on the 
western side of Eastern Creek only, which included the following components: 

 A desktop review of available site history, aerial imagery and NSW Environment 
Protection Authority (EPA) records; 

 Review of other available historic information provided by the Trust; 

 Review of the site environmental setting; and 

 Site walkover inspection. 

Key findings of the Zoic (2017) report investigation included: 

 Entire Lot 10 / DP1061237 (Area A) portion is approximately 72 hectares in area;  

 Site was used for defence purposes since circa 1943 to the 1990s.  Following identified 
land uses for the ‘Area A’ portion included: 

 Former Wallgrove Army Base used the site as a camp and training facility since c.1943; 

 Signal transmission station from circa 1960s to the 1990s;   
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 Staging camp for post-WWII migrants;  

 Former site infrastructure associated with the Wallgrove Army Base included the camp 
compound and wastewater treatment plant (WWTP); 

 Two underground storage tanks (USTs) were noted adjacent the transmission building 
which represented a potential primary source of petroleum hydrocarbon impact 
contamination; 

 Areas of soil disturbance identified included construction of man-made drainage channels 
and use of uncontrolled fill material;  

 Following cessation of use by Defence the Lot 10 DP 1061237 (Area A) portion was 
predominantly used for agricultural / grazing purposes (approximately over the last 10 
5years);  

 The inspection identified fragments of bonded fibre-cement material (potential asbestos 
containing material (PACM)), and potentially lead paint upon the ground surface in 
footprints of demolished Wallgrove Army Base camp buildings, and PACM used in some 
existing buildings;  

 Moderate to high salinity potential was identified based upon desktop information.  Depth 
to groundwater was expected to be shallow around the watercourses and monitoring 
wells were observed on site.  

 A SafeWork NSW search of dangerous goods or review of Council planning certificate 
(under Section 149 (2) and (5)) was not undertaken as part of the PSI.  The site was not 
shown to be listed on the NSW EPA’s register of contaminated sites, with there being no 
other listed or notified sites on the register within a one-kilometre radius of site;  

According to the NSW Protection of Environment Operation Act 1997 (POEO Act) public 
register, there were eight POEO Act licensed activities operating within a one-kilometre 
radius of the site: 

 Roads and Maritime Services ― road construction at the M4 Motorway to the north of the 
site; 

 Waste Assets Management Corporation ― Eastern Creek Waste Management Centre to 
the immediate south of the site; 

 LMS Energy Pty Ltd ― Two gas utilisation facilities to the immediate southeast of the 
site; 

 Aluminium Specialities Group Pty Ltd ― Metal waste generation facility approximately 
175m southwest of the site; 

 Suez Recycling & Recovery Pty Ltd ― compositing facility approximately 540m south of 
the site; 

 EDL LFG (NSW) Pty Ltd ― Generation of electrical power from gas facility approximately 
550m south of the site; 
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 Eastern Creek Operations Pty Ltd ― Waste recovery, composting and nonthermal 
treatment of general waste facility approximately 960m south of the site; 

 No sites were listed as being part of the NSW EPA per- and polyfluoroalkyl substances 
(PFAS) investigation program within a 2 km radius of the site.   

3.1.2 Potential areas of concern identified 

Main areas of potential areas of concern (PAOC) identified in the Zoic (2017) report are 
summarised in Table 1: .   

Table 1:  Potential areas of concern (Zoic, 2017) 

Area of 
Concern 

Property Details 

PAOC-1 Former army 
compound & 
transmission 
area 

 Identified uncontrolled fill introducing potential chemical contamination 
and potential asbestos containing materials (PACMs).  

 Former transmission area antenna with potential use of grease / heavy 
oils, and heavy metals associated with use of copper matting.   

 Two underground storage tanks (USTs) adjacent to the main compound 
building being primary source of petroleum hydrocarbon impact to soil 
and/or groundwater.  

PAOC-2 Former army 
camp 

 Remnant soil mounds of unknown material introducing potential 
chemical contamination and PACM.   

 Footprint of former buildings for potential uncontrolled filing and PACM.   

 Potential for buried waste, noted to be a common practice on military 
bases immediately following WWII, by introducing potential chemical 
contamination and PACM.   

PAOC-3 WWTP  Discharge channels and effluent discharge area present location where 
effluent would have been released upon the ground surface introducing 
potential biological impact and elevated nitrogen.   

 Potential that biosolids from the WWTP were buried onsite as per 
previous practices.  

PAOC-4 General 
disturbance 

 Potential for buried waste as noted to be a common practice on military 
bases immediately following world war II 

PAOC-5 Surface waters  Potential impact to groundwater and surface water (two creek lines in 
the southern portion of site including Eastern Creek 

 

3.2 Environmental Earth Sciences (2019a) 

3.2.1 Investigation 

Environmental Earth Sciences (2019a) documents a Stage 2 Detailed Site Investigation 
(DSI) undertaken for Lot 10 in DP 1061237 (Area A).  This Stage 2 DSI was prepared to 
address SSD – Planning Secretary’s Environmental Assessment Requirements (SEARs) 
(SSD-9667) key issues which included: 

 A detailed assessment of the extent and nature of any contamination of the soil, 
groundwater and soil vapour. 
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 An assessment of potential risks to human health and environmental receptors in the 
vicinity of the site. 

 A description and appraisal of any mitigation and monitoring measures. 

 Consideration of whether the site is suitable for the proposed development. 

 The general scope of works to address requirements of the SEARs included: 

 Assess the potential for site contamination through the identification of potential sources 
and potential contaminants of concern; 

 Undertake a limited intrusive soil assessment to ascertain general soil contamination 
conditions of fill materials and associated risk profile; 

 Provide recommendations for any additional Stage 2 DSI works to further delineate 
suspected soil and/ or groundwater contamination to ascertain if any unacceptable risk 
exists for future users of the site and the environment. 

Environmental Earth Sciences (2019a) conducted the following detailed assessment of the 
PAOCs identified by Zoic (2017).  A summary of Environmental Earth Sciences (2019a) 
investigation program is provided below with Figure 3a providing an illustration of 
investigation locations pertaining to the site / development boundary: 

 PAOC-1 – Former Army compound and transmission area:  

 Eight test pits (IDs: DP1, TP1-TP6 and TP12); 

 PAOC-2 – Former Army camp: 

 Four test pits (IDs: TP17-TP20); 

 Two surface sample locations (IDs: SS5 and SS6); 

 PAOC-3 – WWTP including effluent discharge area: 

 Two test pits (IDs: TP13 and TP14); 

 Three surface sample locations (IDs: SS1, SS2 and SS4); 

 PAOC-4 – General areas of soil disturbance / stockpiles: 

 Twelve test pits (IDs: TP7-TP11, TP15, TP16 and TP21-TP25);  

 One stockpile sample (ID: SS3). 

The following surface water grab samples were collected to ascertain chemical quality and 
nutrient conditions: 

 One from Eastern Creek (PAOC-5); 
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 Two from the WWTP (PAOC-3) (including testing for biological pathogens);  

 One sample of ingress water (perched) encountered within the bedding sand adjacent to 
the two identified USTs at the transmission building (PAOC-1). 

3.2.2 Findings and results 

Following receipt of laboratory results for soil, there were exceedances of applicable interim 
criteria for human health and the environment for the proposed commercial/ industrial land 
use.  Refer to Table 8:  (Section 8.1) for a summary of these exceedances.  A full results 
summary of Environmental Earth Sciences (2019a) is included in Tables A1 – A2 
(APPENDIX A:). 

Bonded asbestos was identified in both Transmission Building and WWTP structures and 
upon the surface in close vicinity (AOC-1), and also within two stockpiles (AOC-4).  Refer to 
Table 9:  (Section 8.1) for a summary of these detections.   

Results of surface water quality testing and analyses reported chemicals and geochemical 
parameters within acceptable thresholds for both drinking water (NHMRC/ NRMMC, 2011), 
and freshwater ecosystems (95% species protection level) (ANZECC / ARMCANZ, 2000).  

Two water samples collected from the WWTP were analysed for total coliforms (including 
faecal coliforms and E.coli) and salmonella.  Results indicated that the coliform levels in the 
water stored at these tanks were relatively low (< 8 cfu/ 100ml for faecal coliforms and 
E.coli).  Salmonella was noted to be absent in both samples analysed.   

3.2.3 Recommendations 

The following actual areas of concern (AOCs) were confirmed following detailed assessment, 
with recommendations provided for the management of identified contamination (refer to 
Figure 3a for illustration of identified AOCs): 

 AOC-1 – Former Army Compound and transmission area: 

 Ex situ decommissioning of the two identified primary sources of petroleum 
hydrocarbon impact (namely the two USTs adjacent to the transmission 
Building) with remediation of any secondary impacts (namely tank pit walls / 
base, bedding sands and/or perched water. 

 Removal of identified ACM within buildings/ structures by a licenced asbestos 
removalist (LAR). 

 Emu picking of surface soils impacted by bonded ACM with clearance by a 
licensed asbestos assessor (LAA) or competent person.  

 AOC-3 – WWTP: 

 Discharge of stored water after assessing settled solids to ensure no treatment 
is required prior to discharge. 

 Minimising disturbance of settled solids as far as practicable.   
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 Ensuring appropriate discharge permits have been received from relevant 
authorities (i.e. NSW EPA for discharge to environment or Sydney Water for 
discharge to sewer under a Trade Waste Agreement (TWA)). 

 AOC-4 – Stockpiles: 

 Two stockpiles (IDs: STP7 and SP5) contained bonded ACM fragments which 
were recommended to be emu picked so that material can be validated for 
onsite reuse. 

3.3 Environmental Earth Sciences (2019b) 

3.3.1 Investigation 

Environmental Earth Sciences (2019b) documented findings of a Stage 2 DSI undertaken for 
Lot 5 in DP 804051 (Area B).  Assessment was undertaken in the following areas:  

 Strip of land adjacent M4 corridor (proposed new access road). 

 Eastern Creek riparian corridor. 

 Western verge of Ferrers Road corridor. 

 Assessment generally comprised the following: 

 Limited desktop assessment.  

 Assessment for potential sources of contamination.   

 Targeted intrusive soil assessment to ascertain general soil contamination conditions and 
establish risk profile.  

 Provision of recommendations for any additional intrusive investigations to further 
delineate identified soil contamination (and suspected groundwater contamination).   

3.3.2 Findings and results 

A desktop search was undertaken including review of historical aerial imagery and land titles 
which indicated the site had been used for grazing purposes and material had been 
stockpiled likely derived from works on the adjacent F4/ M4 works.  No primary sources of 
contamination or gross surficial soil contamination was identified during fieldworks.  A full 
results summary of Environmental Earth Sciences (2019b) is included in Tables B1 – B2 
(APPENDIX A:). 

 Desktop review and field investigations identified the following AOCs: 

 Seven stockpiles of material adjacent to Eastern Creek riparian corridor. 

 Area/ stockpile of apparently illegal dumping on west shoulder of Ferrers Road (ACM 
fragments noted). 
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 Area of controlled filling (reworked natural material). 

 Surface water within Farm Dam No.1. 

3.3.3 Recommendations 

Based upon findings and results the following recommendations were made for the 
management of contamination in this portion: 

 Further detailed investigation for asbestos in identified tipped rubble upon the western 
verge of Ferrers Road if the proposed development extended to this area. 

 Assessment of sediments at the bottom of the two farm dams if the proposed 
development extended to these areas. 

 Conduct leachability testing using the toxicity characteristic leaching procedure (TCLP) to 
potentially revise-down initial waste classification if offsite disposal of stockpiled materials 
is required.  

Note:  As only part of Lot 5 DP 804051 is included within the proposed development 
boundary (Figure 2: ) the only AOC from Area B that is relevant are the seven stockpiles 
adjacent to the Eastern Creek riparian corridor.  As such this has been defined as AOC5 
(Table 8: ).  Refer to Figure 3b for illustration of identified AOCs.   

4 OBJECTIVES 

4.1 Technical objective 

This RAP has been prepared to document the procedure for appropriate management of 
contamination to soil deriving from historic uses of the site, such that following remediation 
works and associated validation there are no unacceptable risks to human health in a 
commercial/ industrial land use scenario or the environment. 

4.2 Data quality objectives 

The Data Quality Objectives (DQOs) have been set to ensure that the data collected is 
sufficiently reliable for validation purposes. The Quality Assurance (QA)/ Quality Control (QC) 
should be in accordance with the ASC NEPM (2013) guidelines and Australian Standard 
AS4482.1-2005.  DQOs for the remediation are detailed in Table 2.  
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Table 2:  Data Quality Objectives 

Step Description Comment 
Location in 

Plan 

1 State the 
problem  

The site requires remediation to manage reported soil contamination 
as a result of various historical use(s), in particular use by Defence on 
Lot 10, and miscellaneous stockpiling on both Lots (Environmental 
Earth Sciences 2019a and 2019b). 

Section 3 

2 Identify the 
decision 

Remediation/ management of identified contamination and any 
unexpected findings of contamination is required to ensure that no 
unacceptable risk remains to future users of the site and the 
environment in a commercial/ industrial land use scenario.  

Section 8 

Section 9 

Section 10 

3 Identify the 
inputs for the 
decision 

Findings from Zoic (2017) PSI assessment with review of their initial 
PAOCs.  

Observations from the site walkover and soil / water sampling 
undertaken by Environmental Earth Sciences (2019a and 2019b).   

Selection of appropriate criteria and procedures for offsite 
management of material in accordance with the POEO Act.  

Selection of appropriate validation criteria for soil and groundwater in 
accordance with ASC NEPM (2013).  

Collection and laboratory analysis of soil samples for validation 
purposes.   

Section 3.1 

Section 3.2 

Section 3.3 

Section 11 

Section 7 

Section 12.1 

4 Define the 
boundaries 
for the study 

The site is located at the junction of the M4 and M7 motorways and 
comprises part of Lot 10 DP 1061237 and part of Lot 5 DP 804051. 

Section 5.1 

Figure 2:  

5 Develop a 
decision rule 

For contaminant concentrations in soil to be considered acceptable for 
any land use criteria, the data set must conform to the following 
requirements: 

 95% upper confidence limit (UCL) of the arithmetic mean of 
analytical results is below the site criteria; 

 Standard deviation is less than 50% of the site criteria; and 
 No single sample analytical result > 250% of criteria. 

For the purposes of validation, a site or sampling area cannot be 
considered uncontaminated or successfully remediated if the 95% 
UCL of the arithmetic average concentration exceeds guideline limits, 
and any chemical failing either of the abovementioned tests would 
require consideration of additional remediation and/or alternative 
management.    

Acceptable limits for QA/QC parameters have been adopted in 
Section 17 and the ASC NEPM (2013) will be followed.   

Section 12 

Section 14 

6 Specify 
tolerable 
limits on 
decision 
error 

Most of the procedures in the NSW EPA (1995) Sampling Design 
Guidelines and ASC NEPM (2013) have risk probabilities associated 
with allowable error margins incorporated into them. 

 

 

Section 18 
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Step Description Comment 
Location in 

Plan 

Tolerable limits on decision error as discussed in USEPA (2006), 
NSW EPA (1995) and NSW EPA (2017) for Type I and Type II errors 
for hypothesis testing, and also determining if a suitable number of 
samples has been collected.   

Tolerable limits on decision error are 0.05 (alpha) for Type I errors, 
and 0.2 (beta) for Type II errors.  To determine if a suitable number of 
samples have been collected the ‘Procedure B’ calculation (NSW 
EPA, 1995) should be considered. 

Qualitative and quantitative measures of quality attributes typically 
involve Data Quality Indicators (DQIs). The principal DQIs are 
precision, bias (accuracy), representativeness, completeness, 
comparability, and sensitivity. 

7 Optimise the 
design for 
obtaining 
data 

The optimum design for obtaining data in order to achieve the Data 
Quality Objectives is as follows:  

 Only NATA-accredited environmental testing laboratories will be 
commissioned to analyse soil and groundwater samples conforming 
to the ASC NEPM (2013) - Schedule B(3) Guidelines on Laboratory 
Analysis of Potentially Contaminated Soils. 

 Review of previous contaminated land reports relevant to the site 
and the surrounding area where is available.  

 An assessment of the Data Quality Indicators to determine if the 
field procedures and laboratory analytical results are reliable. 

 Validation assessment will be undertaken by an experienced and 
qualified Environmental Scientist. 

Collection of QA/QC samples at frequencies prescribed in the ASC 
NEPM (2013). 

Section 3 

Section 10 

Section 12 

Section 18 
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5 SITE IDENTIFICATION AND SETTING 

5.1 Location and property description 

Site identification details are provided in Table 3: .   

Table 3:  Site identification 

Item Details 

Owner Western Sydney Parklands Trust 

Addresses Junction of M4 and M7 Motorways; Ferrers Road, Eastern Creek, NSW 

Developable Area ~29.4 hectares (ha) 

Limit of works area ~35 ha 

Property identifiers Part Lot 10 in DP 1061237; and, Part Lot 5 in DP 804051 

Current zoning State Environmental Planning Policy (Western Sydney Parklands) 2009 

Proposed land use Commercial / Industrial 

Regulatory Authority Western Sydney Parklands Trust  

Site Location and Layout Figure 1: (Site Locality); Figure 2: (Site layout and features). 

 

Development design drawings have been provided displaying the proposed sub-division lot 
boundaries and the proposed development boundary in APPENDIX C:. 

5.2 Site surrounds 

The following adjacent land uses were observed at the time of the site inspection: 

 North – Vehicular thoroughfare of M4 motorway immediately adjacent.  Rural residential 
and commercial / industrial land uses beyond.  Eastern Creek flows downstream in a 
northerly direction from site.   

 South – Eastern Creek Waste Management Centre immediately to the south.  Newly 
developed commercial properties beyond.  A former brick pit is located offsite to the 
south.  Upstream reaches of Eastern Creek are situated south of site.   

 East – Vehicular thoroughfare of Ferrers Road immediately adjacent, with Sydney Motor 
Sport Park Raceway property further afield.  Water supply catchment of Prospect 
Reservoir located approximately 1.3 kilometres east of site.   

 West – Vehicular thoroughfare of M7 motorway immediately adjacent, commercial / 
industrial properties beyond.   
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5.3 Physical setting 

The following information on site physical setting has been summarised from the Zoic (2017) 
assessment.   

5.3.1 Topography and drainage 

The site generally slopes downward toward the northeast (in the direction of Eastern Creek), 
with elevations at the site ranging from 54 metres above Australian Height Datum (mAHD) to 
42 mAHD.  Given the majority of the site is currently unsealed and covered with vegetation it 
is expected that the great majority of precipitation would infiltrate into the underlying soil and 
recharge the upper aquifer, or infiltrate into creeks onsite.   

5.3.2 Hydrology 

Surface water flows onsite occur in two natural channels which run generally southwest to 
northeast (Reedy Creek and Eskdale Creek).  Both of these creeks flow into Eastern Creek 
which constitutes the eastern site boundary.   

5.3.3 Regional geology 

Based on NSW Department of Minerals and Energy (1991) - 1:100,000 Penrith Geological 
Series Sheet 9030, the majority of the site is underlain by Quaternary deposits of fine-
grained sand, silt and clay.   

The north-western corner of the site is underlain by Bringelly Shale of Wianamatta Group, 
consisting of shale, carbonaceous claystone, claystone, laminate, fine to medium grained 
lithic sandstone, rare coal and tuff. 

5.3.4 Hydrogeology 

The Zoic (2017) assessment undertook a review of Department of Primary Industries (DPI) 
Office of Water registered groundwater wells.  Findings indicated there were seven 
registered bores within a 2 km radius of the site, with the closest registered well located 
approximately 1.4 km south of the site.  All seven wells were registered for monitoring uses.  
The depth to standing water was not reported, but the wells were drilled to depths ranging 
between 12 – 27 metres below ground level (mBGL).   

With the site situated over alluvial floodplain deposits, it is likely that the uppermost aquifer 
has a hydrogeologic connection with Eastern Creek, and therefore the standing water level 
(SWL) of groundwater would be at a commensurate elevation. 

Given the presence of creeks within the site, it is anticipated that the groundwater beneath 
the site is relatively shallow near the water courses and would be expected to increase with 
distance from the watercourses.   

5.3.5 Salinity 

A review of NSW DIPNR (2002) – Map of Salinity Potential in Western Sydney indicated that 
the site is situated in an area of moderate to high salinity potential.  In general salinity is most 
likely to occur on lower slopes, foot-slopes and along creek lines. 
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6 SITE HISTORY 

Historical use of the site was comprehensively reported in Zoic (2017), with the following key 
feature on land use mentioned: 

 Site predominately used by defence since 1943.  Anecdotal information indicates that the 
site was part of the Wallgrove Army Base which was utilised as a staging and training 
area during World War II.   

 The army camp operated as a wireless chain and as a migrant hostel after the end of 
World War II.  The camp was occupied by various army units until circa 1970s, after 
which the Royal Australian Air Force (RAAF) took over the site.  

 Based upon historical aerial photography, the army camp was operated until the 1980s.  
Radio transmission and antenna operated from the 1960s until the 1990s.   

 No manufacturing or industrial processes are known to have been undertaken at the site, 
with the exception of wastewater treatment plant (WWTP) in the central portion.  The site 
has been used for cattle grazing for at least the last 10 years.   

7 REMEDIATION CRITERIA 

In accordance with current legislation, Environmental Earth Sciences defers to the ASC 
NEPM (2013) for adopted remediation criteria.  Typically for contaminant concentration to be 
considered acceptable for the respective land use criteria, the data set must conform to the 
following requirements: 

 the 95% upper confidence limit (UCL) of the arithmetic mean of analytical results is below 
the site criteria;  

 the arithmetic (or geometric in cases where the data is log normally distributed) mean is 
below the site criteria; 

 the standard deviation is less than 50% of the site criteria; and 

 no single sample analytical result is greater than 250% of the site criteria. 

A range of threshold guidelines will be adopted from ASC NEPM (2013) as interim 
remediation criteria for the assessment of acceptable concentrations of contaminants in soils 
and groundwater.  For soil, these investigation levels are derived from toxicity of substances 
and estimated exposure of humans under various land use scenarios.   

As there were no indications from historical information that the site was ever used for bulk 
storage and/or use of aqueous fire-fighting foams (AFFFs), investigation for per- and 
polyfluoroalkyl substances (PFAS) chemicals was not required.    
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7.1 Soil investigation levels 

 Health investigation levels (HILs) 

Remediation criteria for soils have been adopted from ASC NEPM (2013) to be protective of 
human and ecological receptors for the commercial/ industrial scenario.  Appropriate health-
based investigation levels (HILs) will be applied to the developed areas of site used 
commercial / industrial purposes.  These HILs are taken from the ASC NEPM (2013) and are 
presented for reference in Table 4: .   

Table 4:  Health investigation levels for soil contaminants 

Chemical 
Health-based investigation levels (mg/kg) 1 

Commercial / industrial 2 D 

Metals and Inorganics  

Arsenic 3 3,000 

Cadmium 900 

Chromium (VI) 3,600 

Copper 240,000 

Lead 4 1,500 

Mercury (inorganic) 730 

Nickel 6,000 

Zinc 400,000 

Polycyclic Aromatic Hydrocarbons (PAHs)  

Carcinogenic PAHs (as BaP TEQ) 5 40 

Total PAHs 6 4,000 

Notes: 
1. Generic land uses are described in detail in Schedule B7 (Section 3) of ASC NEPM (2013) 

2. HIL D – Commercial / industrial land use scenario.  

3. Arsenic: HIL assumes 70% oral bioavailability. Site-specific bioavailability may be important and should be considered 
where appropriate (refer to Schedule B7 of ASC NEPM (2013)). 

4. Lead: HIL is based on blood lead models (IEUBK for HILs A, B and C and adult lead model for HIL D where 50% oral 
bioavailability has been considered. Site-specific bioavailability may be important and should be considered where 
appropriate. 

5. Carcinogenic PAHs: HIL is based on the 8 carcinogenic PAHs and their TEFs (potency relative to B(a)P) adopted by 
CCME 2008 (refer Schedule B7 of ASC NEPM (2013)).  The B(a)P TEQ is calculated by multiplying the concentration of 
each carcinogenic PAH in the sample by its B(a)P TEF, given below, and summing these products. 

 

PAH species TEF PAH species TEF 

Benzo(a)anthracene 0.1 Benzo(g,h,i)perylene 0.01 

Benzo(a)pyrene 1 Chrysene 0.01 

Benzo(b+j)fluoranthene 0.1 Dibenz(a,h)anthracene 1 

Benzo(k)fluoranthene 0.1 Indeno(1,2,3-c,d)pyrene 0.1 

 

6. Total PAHs: HIL is based on the sum of the 16 PAHs most commonly reported for contaminated sites (WHO 1998). The 
application of the total PAH HIL should consider the presence of carcinogenic PAHs and naphthalene (the most volatile 
PAH). Carcinogenic PAHs reported in the total PAHs should meet the B(a)P TEQ HIL. Naphthalene reported in the total 
PAHs should meet the relevant HSL. 
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 Ecological investigation levels (EILs) 

The ecological investigation levels (EILs) assigned by the ASC NEPC (2013) Schedule B5a - 
Guideline on Ecological Risk Assessment are adopted for this assessment.  This guideline 
presents the methodology for deriving terrestrial EILs using both fresh and aged (i.e. > 2 
years old) contamination for soil with in a commercial/ industrial land use scenario.   

The methodology been developed to protect soil processes, soil biota (flora and fauna) and 
terrestrial invertebrates and vertebrates.  The proposed land use on the site is commercial / 
industrial and hence these EILs have been adopted for this assessment. 

The values presented for zinc, chromium (III), copper and lead are added contaminant limits 
(ACLs) based on added concentrations.  The EIL is calculated from summing the ACL and 
the ambient background concentration (ABC) to derive the site-specific soil quality guideline 
(SQG) taking into account the effect caused by pH, exchangeable cations, iron and total 
organic carbon in soil that can affect concentration toxicity data. 

No samples were analysed for cation exchange capacity (CEC) or iron content which are 
required to calculate site specific EILs.  For this reason, conservative values have been used 
instead. 

Values presented for arsenic, naphthalene and DDT are generic EILs based on total 
concentrations and fresh contaminants.  The EIL for lead has been calculated using the most 
conservative SQG value based upon the reported pH and exchangeable cation values.  A 
summary of the EILs for aged contamination in soil (>2 years) for the adopted land use are 
resented in Table 5: . 

Table 5:  Site specific EILS 

Analyte 
Ambient background 

concentration (mg/kg) 1 
Added contaminant 

limit (mg/kg) 2 
EIL – commercial / 
industrial (mg/kg) 

Arsenic ---- ---- 160 

Naphthalene ---- ---- 370 

Chromium III 10 310 320 

Copper 30 85 115 

Lead ---- 1,800 1,800 

Nickel 5 55 60 

Zinc 120 110 330 

Notes: 
1. Ambient background concentrations (ABC) were calculated as per Olszowy et al (1995) for NSW old suburbs / low traffic.  

2. Added contaminant limits determined using most sensitive value for CEC and pH  
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 Soil screening levels 

 Health screening levels (HSLs) 

For petroleum hydrocarbons, health screening levels (HSLs) have been derived in ASC 
NEPM (2013) based upon fraction ranges of hydrocarbons together with soil texture classes.  
The actual soil texture class applied will be determined during description of soil in the field 
assessment. 

The HSL criteria, whilst non-limiting (NL) for vapour intrusion, are provided to prevent the 
occurrence of phase-separated hydrocarbons (PSH).  The soil texture for applications of 
HSLs at the site will be “clay”.  Fractions F3 (>C16-C34) and F4 (>C34-C40) are semi-volatile 
and are not of concern for vapour intrusion, however, exposure to human receptors can 
occur via direct pathways such as dermal contact. 

Health screening levels for HSL-D for clay soil were used to screen petroleum hydrocarbons 
in soil for potential vapour intrusion risk.  Values for clay with depth criterion to four metres 
was used.  The HSL criteria are summarised in Table 6: .   

 Ecological screening levels (ESLs) 

For petroleum hydrocarbons, ESLs have been derived in ASC NEPM (2013) based upon 
fraction ranges of hydrocarbons, BTEXN component and benzo(a)pyrene (BaP) together 
with soil texture classes.  These ESLs are of low reliability except for the volatile and semi-
volatile hydrocarbon fractions which are of moderate reliability.  Nonetheless the ESLs will be 
adopted for the investigation to be protective of soils in a commercial / industrial land use 
scenario. 

The adopted ESLs are designed to be protective of soil fauna, soil processes plants.  The 
ASC NEPM (2013) states that these factors only apply within the rhizome (i.e. zone in the top 
two metres of soil) and as such ESL criteria need not be applied to chemical results below 
this depth.  ESL threshold criteria are summarised in Table 6: .  

It should be noted that the ASC NEPM (2013) ESL for benzo(a)pyrene are low-reliability 
values and as such are considered over conservative.  To develop the ESL thresholds in 
ASC NEPM (2013), a review of Canadian soil quality guidelines was undertaken for BTEX 
and benzo(a)pyrene, with the Australian methodology applied to the ecotoxicological data as 
far as possible to derive equivalent ESLs.   

It is recognised that the bioavailability of B(a)P and hence toxicity can reduce through 
sorption to organic material in the soil, with ageing, and with certain soil properties and other 
factors.  However, methods have not yet been developed that can reliably measure the 
bioavailability of B(a)P and using bioavailability or bio-accessibility measures to derive site-
specific criteria for organic contaminants is not well established in Australia (CRC Care, 
2017).   

With respect to the ESLs, the ASC NEPM (2013) did not consider bioavailability, and 
therefore there is a concern that the value for benzo(a)pyrene may be overly conservative, 
hence the CRC Care (2017) threshold value of 33 mg/kg has been adopted.    
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 Management limits for hydrocarbon fractions 

Management limits for F1 and F2 are applied after consideration of relevant ESL and HSL 
criteria and are generally to be protective for dermal contact risk.  The adopted management 
limits threshold criteria are summarised in Table 6: .  

Table 6:  Management limits, ESLs, and HSLs (mg/kg dry soil) 

Analyte Soil Texture 
Management 

Limits  
ESLs 

HSL D 

Clay Soils 

Commercial / industrial land-use 

F1  (C6- C10) Coarse 700 215 ** 310 (0 - < 1m) 

480 (1 - < 2m) 
Fine 800 

F2  (>C10-C16) Coarse 1,000 170 ** NL 

Fine 1,000 

F3  (>C16-C34) Coarse 2,500 1,700 ---- 

Fine 3,500 2,500 

F4  (>C34-C40) Coarse 10,000 3,300 ---- 

Fine 10,000 6,600 

Benzene Coarse ---- 75 4 (0 - < 1m) 

6  (1 - < 2m) 

9  (2 - < 4m) 

20 (> 4m) 

Fine ---- 95 

Toluene Coarse ---- 135 NL 

Fine ---- 135 

Ethylbenzene Coarse ---- 165 NL 

Fine ---- 185 

Xylenes Coarse ---- 180 NL 

Fine ---- 95 

Naphthalene Coarse ---- ---- NL 

Fine ---- 

Benzo(a)pyrene Coarse ---- 33 ---- 

Notes:   

** Moderate reliability criteria 

NL No risk-based limits are required to be assessed 
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 Asbestos 

Asbestos validation criteria for soil impact in a commercial / industrial land use scenario 
(ASC NEPM, 2013) are summarised in Table 7: .  

Table 7:  Health screening levels for asbestos in soil 

HSL D concentration (%w/w) 

Bonded asbestos (impacted volume) 0.05 %w/w 

Fibrous asbestos (FA) / asbestos fines (AF) 0.001 %w/w 

No visible asbestos on surface soils.  

Notes: 

%w/w Percentage weight for weight  
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8 CURRENT CONCEPTUAL SITE MODEL 

8.1 Extent of soil contamination 

8.1.1 Chemical contamination 

The identified extent of contamination within soil as indicated within Environmental Earth 
Sciences (2019a and 2019b) are summarised in Table 8: .  Refer to Tables A1 – B2 
(APPENDIX A:) for a summary of investigation results from Environmental Earth Sciences 
(2019a and 2019b) assessments.  Refer to Figure 3a and Figure 3b for corresponding 
locations of soil exceedances.   

Table 8:  Summary of exceedances  

AOC ID Sample ID Analyte 
Concentration 

(mg/kg) 
Criteria Exceeded  

Area A 

AOC-1 TP3_1.2-1.3m TRH >C10-C16 5,600 MLs; ESL 

TRH >C16-C34 2,720 ESL 

TP4_0-0.2m Cu 87 EIL 

TP12_0-0.2m Cu 158 EIL 

Zn 2,590 EIL 

AOC-3 TP14_0-0.2m Cu 394 EIL 

TRH >C16-C34 6,460 MLs 

AOC-4 TP7_0.1-0.2m Ni 114 EIL 

TP21_0.1-0.3m Cu 371 EIL 

Ni 84 EIL 

Zn 4,120 EIL 

TP21_0.8-0.9m Zn 648 EIL 

TP22_0.2-0.3m Cu 258 EIL 

Zn 3,950 EIL 

Area B 

AOC-5 SBH2 Cu 65 EIL 

SBH5 Cu 72 EIL 

Notes: 
mg/kg Milligrams per kilogram 

TRH  Total recoverable hydrocarbons (carbon fraction range) 

EIL  Ecological Investigation Level for commercial / industrial land use (ASC NEPM, 2013) 

ESL  Ecological Screening Level for commercial / industrial land use (ASC NEPM, 2013) 

MLs  Management Limits for petroleum hydrocarbons in commercial / industrial land use scenario (ASC NEPM, 2013) 
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8.1.2 Asbestos 

During the Environmental Earth Sciences (2019a) assessment of Lot 10 in DP 1061237 
asbestos was identified within buildings and structures associated with the former Army 
Compound and transmission area (AOC-1) and WWTP (AOC-3) structures.  Further to the 
identification of asbestos within structures, bonded ACM fragments were observed on the 
surface of soils in the general vicinity of these structures.  

During the Environmental Earth Sciences (2019b) assessment of Lot 5 in DP804051 bonded 
ACM fragments were identified in stockpiles of materials (soil and building rubble) however, 
the stockpile containing this material was outside the development boundary.  It is noted that 
stockpiles within the development boundary were not observed to contain bonded ACM 
fragments, however care should be taken to remain vigilant for potential ACM when 
excavating stockpiles.  The detections of asbestos are summarised below in Table 9: .   

Table 9:  Summary of asbestos detections within development boundary 

AOC ID 
Sample ID/ Sample 

Location 
Asbestos (Y/N) Asbestos Type 

AOC-1 PACM1/ TP1 Yes Chrysotile 

AOC-1 PACM2/ Army compound Yes Chrysotile, amosite and 
crocidolite 

AOC-4 PACM3/ TP11 Yes Chrysotile, amosite and 
crocidolite 

AOC-4 PACM4/ TP21 Yes Chrysotile 

 

Refer to Figure 3a and Figure 3b for corresponding locations of confirmed asbestos during 
the Environmental Earth Sciences (2019a and 2019b) respectively.  

8.2 Chemicals of concern 

The findings from the completed investigations and historic site uses, potential contaminants 
of concern in soils are considered to be: 

 Heavy metals: copper (Cu), nickel (Ni) and zinc (Zn). 

 Total recoverable hydrocarbons (TRHs) (Fractions >C10). 

 Naphthalene.  

 ACM in the form of bonded cement sheeting. 
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8.3 Potential receptors 

Potential receptors include, persons, structures, utilities, ecological receptors and water 
supply wells that may or may not be adversely affected by contamination.  Potential 
receptors identified for the site include the following: 

 Human: 

 Future onsite construction workers. 

 Future onsite maintenance contractors (within subsurface trenches or pits). 

 Future onsite employees and visitors. 

 Ecological: 

 Soil processes, soil fauna and flora; 

 Groundwater environments; 

 Freshwater environment of Eastern Creek (aquatic organisms and fauna). 

8.4 Exposure pathways 

Receptors identified include both human and ecological.  For humans, there must be a 
mechanism for the people to contact groundwater or to be exposed to contaminants from the 
groundwater.  Soil impact may also be present as a potential exposure pathway.  Pathways 
considered potentially complete are:  

 Potential ingestion and dermal contact with contaminants in soil. 

 Potential inhalation of asbestos fibres in soil.  

 Potential inhalation of volatile petroleum hydrocarbon vapours from impacted soil, with 
possible intrusion into future indoor airspaces.  

Groundwater is considered to be an incomplete pathway due to: 

 Underlying geology (i.e. clay and shale) of weathered Bringelly shale acting as an 
aquitard as evident by noted perched water within UST bedding sands (Environmental 
Earth Sciences, 2019a); and 

 Anticipated depth to groundwater expected to be < 8 mBGL based upon registered bore 
information (Zoic, 2017). 
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9 REMEDIATION OPTIONS EVALUATON 

9.1 Remediation hierarchy 

The preferred remediation strategy is provided taking into consideration the desired 
environmental outcome.  The preferred hierarchy for remediation as outlined within ASC 
NEPM (2013) is: 

 Onsite treatment of the contamination so that it is destroyed, or the associated risk is 
reduced to an acceptable level; 

 Offsite treatment of excavated soil, so that the contamination is destroyed, or the 
associated risk is reduced to an acceptable level, after which soil is returned to the site; 

 Consolidation and isolation of the soil onsite by containment with a properly designed 
barrier; 

 Removal of contaminated material to an approved site of facility, followed, where 
necessary, by replacement with appropriate material; 

 Where the assessment indicates remediation would have no net environmental benefit or 
would have a net adverse environmental effect, implementation of an appropriate 
management strategy. 

9.2 Options evaluation and selection 

9.2.1 Evaluation components 

The following criteria have been used to determine the most suitable methodology for 
management of impacted fill material: 

 Regulatory acceptance – compliance to meet regulatory and other stakeholder 
expectations; 

 Technical suitability – whether the method chosen is capable of meeting the stated 
objectives; 

 Practicality – refers to the practicality of applying the option given site- specific 
constraints such as access availability, geology etc; 

 Cost – refers to the initial financial outlay of the remedial technique and associated level 
of risk reduction; 

 Timeframe – refers to the duration required to deliver remedial goals; and 

 Sustainability – including greenhouse gases, energy consumption, collateral 
environmental damage and the overall (net) benefit considering the entire project (e.g., 
safety of workers, effect on neighbours, transportation, movement of wastes, etc). 
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9.2.2 Evaluation and selection process 

In accordance with common industry practice, potential remediation options have been 
presented and evaluated for project suitability on the basis of the hierarchy presented 
(Section 9.1) and the ability to address the above criteria.   

The options are then ranked relative to the other options to indicate which ones are most 
appropriate for the site.  This qualitative scoring / ranking system uses a score of ‘0’ to ‘2’ for 
each criterion being assessed; with ‘0’ corresponding to the lowest score and ‘2’ as the 
highest. The remedial options evaluation and screening matrix and the scoring system that 
has been applied for suitability considerations at this site are presented in Table 10: . 

Based on the above evaluation, from technical perspective targeted excavation with 
bioremediation is selected as the most effective remedial option, along with potentially 
needing to dispose of an amount of impacted soil offsite (if required).  Options for 
remediation of the identified AOCs fell generally into two categories:  

 those with low total scores between ‘0’ and ‘8’; and  

 those with total scores between ‘9’ and ‘12’.   

Those with the low scores are considered inappropriate for application at the site due to 
issues related to practicality, cost, or technical suitability.  Conversely, methods which score 
between ‘10’ and ‘12’ are considered to be potentially applicable (in certain cases).  
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Table 10:  Options evaluation and screening matrix 

 Selection Criteria 

Total 
score Issue / Potential Options 
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AOC-1:   Remediation of UPSS  

Removal of UPSS; excavation of any TRH impacted material; onsite encapsulation.  1 0 0 1 2 2 6 

Removal of UPSS; excavation of TRH impacted bedding material; offsite disposal to landfill 2 2 2 0 2 0 8 

Removal of UPSS; excavation of TRH impacted bedding material; onsite bioremediation; onsite 
reuse.   

2 2 2 2 2 2 12 

AOC-1 and AOC-3:   Management of ACM upon surficial soils 

Emu pick; clearance; onsite management in containment cell; ongoing management through LTEMP.  2 0 0 2 2 1 7 

Emu pick; clearance; offsite disposal to landfill 2 2 2 1 2 0 9 

AOC-1 and AOC-3:   Management of bonded ACM in structures 

Onsite management in containment cell; ongoing management through LTEMP. 2 0 0 2 1 2 7 

Offsite disposal to landfill 2 2 2 0 1 0 8 

AOC-3 and AOC-4:   Management of ACM impacted stockpiles 

Treatment for visible asbestos; onsite reuse under a barrier (e.g. road seal)  2 1 2 2 0 2 10 

Onsite management in containment cell; ongoing management through LTEMP. 2 2 1 1 0 2 8 

Offsite disposal to landfill 2 2 1 0 2 0 7 
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10 REMEDIATION ACTION PLAN 

10.1 Remediation of UPSS (AOC-1)  

Due to the proximity of the USTs to the existing Transmission Building structure, it is 
recommended that remediation of the UPSS be undertaken following demolition.  This will 
enable tracking-out of any impacted soil that may extend beneath this building’s footprint.  

The following points outline the recommended procedure for remediation of the existing 
UPSS and associated tank pit bedding materials adjacent to the Transmission Building: 

1. It is recommended that the Trust are informed of the intent to decommission and remove 
the UPSS at least 30 days prior to commencement of remediation.   

2. Pumping of any residual contents from the two USTs, with disposal of liquids in 
accordance with the Waste Guidelines, appropriate transportation by a liquid waste 
contractor and disposal to an appropriately licensed facility.  

3. Excavation of UPSS infrastructure (including two known 5,000 L USTs, suction lines, 
ventilation pipes).   

4. Decommissioning, destruction and offsite disposal of USTs and other UPSS 
infrastructure in accordance NSW DECCW (2009 and 2010b) procedures.  A tank 
destruction and degas certificate should be produced by a qualified tank removal 
contractor for each UST to confirm appropriate management has been undertaken. 

5. Establish a pad for temporary stockpiling of tank pit bedding material with appropriate 
bunding and drainage.  Prior to setting up stockpiling pad, collect surface baseline soil 
samples to ascertain baseline surface soil quality.   

Excavation of tank pit bedding materials upon stockpile pad.  Upon excavation, where a 
clear visual / olfactory distinction can be made to differential clean material against 
impacted material, separate stockpiles will be generated, and these will be managed 
separately.  

It is anticipated that the excavation will not require significant pump-out of water during 
remediation works, as the excavation is not likely to intersect the water table.  Perched 
water is likely to be present in limited quantities, and it is recommended that a sump be 
excavated and to the extent practicable all impacted groundwater be removed and 
disposed accordingly.  

6. Conduct assessment of stockpiled tank pit bedding material to initially ascertain suitability 
for onsite reuse, or alternatively assess baseline conditions for bioremediation.  If tank pit 
bedding material is considered suitable, keep stockpiled until validation assessment of 
the walls / base of the tank pit excavation can be completed.  

7. Conduct validation assessment of soil quality conditions of the walls / base of tank pit 
excavation.  Soils which are identified as impacted should be excavated and added to the 
treatment stockpile.  All impacted soils will be chased-out to the extent practicable with 
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the excavation broadened / deepened until either there is no further evidence of impact, 
or site constraints prevent further excavation.   

8. Pending that tank pit bedding materials are initially unsuitable for onsite reuse, subject to 
a program of enhanced bioremediation with associated regular aeriation / turning and 
process monitoring.   

9. When process monitoring indicated that the stockpiles material is suitable for onsite 
reuse, the most suitable option would be to reinstate this material back into the tan pit 
excavation.   

10.2 Management of ACM in structures and upon surface soil (AOC-1 
and AOC-3) 

Due to observed bonded ACM in buildings/ structures at both the Transmission Building 
(AOC-1) and WWTP (AOC-3), the following procedures are recommended during demolition: 

1. Establish exclusion zone around area(s) where bonded ACM fragments have been 
identified.  Appropriately signpost to communicate “asbestos hazard” and “asbestos 
removal works.   

2. Licensed Asbestos Assessor (LAA) / appropriately qualified person to set-up static or 
positional asbestos fibre monitoring pumps (with placement pending prevailing wind 
conditions and with consideration to residences, site offices or other such sensitive 
receptors).  Samples are recommended to be collected on a daily basis for the duration 
of removal works.  

3. Control measures to suppress dust are recommended, such as wetting down ACM-
impacted material (note: the use of high-pressure hoses is not permitted).  

4. A SafeWork NSW licensed ‘Class B’ (non-friable) asbestos removalist (LAR) should be 
commissioned.  The LAR removalist should initiate notification to remove bonded 
asbestos with SafeWork NSW (this process takes five working days from the date of 
notification).  

5. All waste ACM collected as part of the demolition and visible fragments ACM emu-
picked from the surface should be stored in appropriate receptacles that are double-lined 
LDPE plastic, sealed, and appropriately labelled as “asbestos waste”.  

6. Waste bonded ACM can either be: 

a. Disposed offsite by the licensed ‘Class B’ removalist, and taken to a waste 
facility that it licensed to accept asbestos waste; or  

b. Managed onsite in a specially constructed encapsulation cell and managed in 
accordance with a Long-term Environmental Management Plan (LTEMP).   

7. If disposal if opted, a waste classification / advice letter must be produced by the Class B 
LAR for submission to the facility licensed to accept asbestos waste prior to it leaving 
site.  All asbestos waste > 10 m2 must be tracked using the NSW EPA online 
WasteLocate service [https://wastelocate.epa.nsw.gov.au].   
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8. Once the LAA / competent person is satisfied that all visible broken fragments of bonded 
ACM have been removed, the LAA / competent person should then conduct visual 
clearance of the exclusion zone area involved in the demolition and asbestos removal.   

9. Following clearance inspection, validation soil assessment should be undertaken.  This 
will require gravimetric sampling over the footprints of remediation by collecting 10L 
composite samples and grading them through a 7 mm gauge sieve to obtain a 500 mL 
sample in accordance with ASC NEPM (2013) and WA DoH (2009) requirements.   

Each sample will be subjected to asbestos weight for weight (%w/w) percentage 
analysis at a NATA accredited laboratory with the results compared to asbestos w/w % 
commercial / industrial criteria outlined in ASC NEPM (2013).  

10. An Asbestos Clearance Certificate (ACC) will then be prepared for the subject treated 
material and the original ACM impacted surface.  This will include: 

a. SafeWork NSW Licence details of the ‘Class B’ removalist as well as evidence 
of the SafeWork NSW Notification to Remove Bonded Asbestos. 

b. Documentation of asbestos remediation/ removal works undertaken. 

c. Estimation of bonded ACM impacted areas / volumes and final volume / 
weight of bonded waste ACM collected for disposal. 

d. Results of daily air monitoring for airborne Asbestos fibres, including provision 
of laboratory certificates.   

e. Results of asbestos quantification analysis assessed against applicable %w/w 
criteria in ASC NEPM (2013).   

f. Conclusion on suitability for use of the remediated AOCs.  

10.3 Management of ACM in stockpiles (AOC-3 and AOC-4) 

Due to observed bonded ACM in stockpiles at AOC-3 (WWTP) and AOC-4 the following 
procedures are recommended for management: 

1. Establish exclusion zone around stockpile(s) where bonded ACM fragments have been 
identified and where treatment is to be undertaken.  Appropriately signpost to 
communicate “asbestos hazard” and “asbestos removal works.   

2. Licensed Asbestos Assessor (LAA) / appropriately qualified person to set-up static or 
positional asbestos fibre monitoring pumps (with placement pending prevailing wind 
conditions and with consideration to residences, site offices or other such sensitive 
receptors).  Samples are recommended to be collected on a daily basis for the duration 
of removal works.  

3. Control measures to suppress dust are recommended, such as wetting down ACM-
impacted material (note: the use of high-pressure hoses is not permitted).  
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4. Within the exclusion zone / treatment area, each stockpile should be spread-out into 
100mm layers, with the LAR then subjecting the layer to an emu-pick to remove all 
visible asbestos.  The LAA / competent person will then provide advice to the LAR either 
that:  

a. each layer is free of visible asbestos and another 100mm layer can be spread-
out for inspection; or 

b. the layer still has visible asbestos and further picking in required.  

5. All waste ACM collected as part of the demolition and visible fragments ACM emu-
picked from the surface should be stored in appropriate receptacles that are double-lined 
LDPE plastic, sealed, and appropriately labelled as “asbestos waste”.  

6. Waste bonded ACM can either be: 

a. Disposed offsite by the licensed ‘Class B’ LAR, and taken to a waste facility 
that it licensed to accept asbestos waste; or  

b. Managed onsite in a specially constructed encapsulation cell and managed in 
accordance with a Long-term Environmental Management Plan (LTEMP).   

7. If disposal if opted, a waste classification / advice letter must be produced by the Class B 
LAR for submission to the facility licensed to accept asbestos waste prior to it leaving 
site.  All asbestos waste > 10 m2 must be tracked using the NSW EPA online 
WasteLocate service [https://wastelocate.epa.nsw.gov.au/].   

8. Once the LAA / competent person is satisfied that all stockpile(s) have ben suitable 
treated for visible bonded ACM, the LAA / competent person should then conduct visual 
clearance of each stockpile.   

9. Following clearance inspection, validation soil assessment should be undertaken for 
each stockpile.  This will require gravimetric sampling by collecting 10L composite 
samples and grading them through a 7 mm gauge sieve to obtain a 500 mL sample in 
accordance with ASC NEPM (2013) and WA DoH (2009) requirements.   

Each sample will be subjected to asbestos weight for weight (%w/w) percentage 
analysis at a NATA accredited laboratory with the results compared to asbestos w/w % 
commercial / industrial criteria outlined in ASC NEPM (2013).  

10. An ACC will then be prepared for the subject treated material and the original ACM 
impacted surface.  This will include: 

a. SafeWork NSW Licence details of the ‘Class B’ removalist as well as evidence 
of the SafeWork NSW Notification to Remove Bonded Asbestos. 

b. Documentation of asbestos remediation / removal works undertaken. 

c. Estimation of bonded ACM impacted areas / volumes and final volume / 
weight of bonded waste ACM collected for disposal. 



 

 31 119104_RAP_V2 

d. Results of daily air monitoring for airborne Asbestos fibres, including provision 
of laboratory certificates.   

e. Results of asbestos quantification analysis assessed against applicable %w/w 
criteria in ASC NEPM (2013).   

f. Conclusion on suitability for use of the remediated AOCs.  

11. Material that it treated and cleared to be free of visible asbestos can then be beneficially 
reused onsite under a barrier (preferable a hardstand seal such as an asphalt road).   

12. Following removal/ reuse of treated stockpile material elsewhere onsite, a clearance 
inspection should be undertaken by the LAA / competent person, with gravimetric 
sampling should be undertaken to validate the base footprints of each stockpile / 
treatment area.  Following this the LAA / competent person should issue a separate 
ACC.   

11 OFFSITE MATERIAL MANAGEMENT 

Should material onsite be surplus to requirements, the following offsite management options 
are available:  

 Beneficial reuse as virgin excavated natural material (VENM) in accordance with the 
definition set in the POEO Act (refer to Section 11.1.1); or  

 Beneficial reuse of excavated natural material (ENM) with a resource recovery exemption 
(RRE) under Part 9, Clauses 91 and 92 of the Protection of the Environment Operations 
(Waste) Regulation 2014 - the excavated natural material exemption 2014 (ENM General 
Exemption) (refer to Section 11.1.2); or 

 Disposal offsite as either waste material to a suitably licensed landfill of disposal site in 
accordance with the Waste Guidelines (refer to Section 11.2). 

11.1 Beneficial reuse option 

11.1.1 Beneficial reuse offsite as VENM 

The Protection of the Environment Operations Act 1997 (POEO Act) defines virgin excavated 
natural material (VENM) as natural material (such as clay, gravel, sand, soil or rock fines): 

 that has been excavated or quarried from areas that are not contaminated with 
manufactured chemicals, or with process residues, as a result of industrial, commercial, 
mining or agricultural activities; and 

 that does not contain any sulfidic ores or soils or any other waste; and 

 includes excavated natural material that meets such criteria for VENM as may be 
approved for the time being pursuant to a NSW EPA Gazettal notice. 
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Assessment and characterisation of subject material as VENM must be undertaken by a 
suitable qualified Environmental Consultant of Geotechnical Engineer.  A NSW EPA VENM 
certificate must be filled-out to accompany subject material to detail the determination as 
VENM (refer to APPENDIX D: for a template VENM certification form).  

For VENM Classification of excavated material as VENM requires certainty that all aspects of 
the definition are met.  Chemical testing may be required to ascertain whether an excavated 
material is contaminated with manufactured chemicals or process residues, or whether it 
contains sulfidic ores or soils.  VENM is also considered a waste that has been pre-classified 
as GSW (non-putrescible) for the option of straight disposal.  

11.1.2 Beneficial reuse offsite as ENM 

Where it can be demonstrated that a specific type of waste can safely be used for another 
purpose, rather than being disposed of in accordance with the Waste Guidelines, NSW EPA 
may grant permission for that waste to be used for the specified purpose, subject to strict 
conditions.   

The Resource Recovery Order under Part 9, Clause 93 of the Protection of the Environment 
Operations (Waste) Regulation 2014 - the excavated natural material order 2014 (ENM 
Order) applies to ENM only.  In this order, ENM means naturally occurring rock and soil 
(including but not limited to materials such as sandstone, shale, clay and soil) that has:  

 been excavated from the ground; and 

 contains at least 98% (by weight) natural material. 

Stockpile sampling for ENM requirements must be undertaken in accordance with Australian 
Standard 1141.3.1–2012 Methods for sampling and testing aggregates (or equivalent), with 
collection of the number of samples listed in Table 11: .   

Table 11:  ENM sampling for stockpiled material 

Quantity (ex-situ tonnes) Number of Samples 

< 500 3 

500 – 1,000 4 

1,000 – 2,000 5 

2,000 – 3,000 7 

3,000 – 4,000 10 

 

Systematic in-situ sampling at the surface can be undertaken using a minimum sampling 
frequency based upon the diameter of the hot spot that can be detected with 95% confidence 
(m) in accordance with the NSW EPA (1995) Sample Design Guidelines (NSW EPA, 1995).  
The minimum sampling points required for characterisation of an area is detailed in Table 
12: . 
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Table 12:  ENM sampling for in situ material 

Size of Area (m2) 
Number of Sample 

Points 

Distance between 
two sampling points  

(m) 

Diameter of the hot spot that 
can be detected with 95% 

confidence  

(m)  

500 5 10.0 11.8 

1,000 6 12.9 15.2 

2,000 7 16.9 19.9 

 

For in-situ sampling at depth to one sample must be collected at 1.00 mBGL, followed by one 
sample point every 0.5 m interval thereafter, and followed by one sample point at the base of 
the excavation.   

The chemical concentration or other attribute of any sample collected and tested as part of 
the characterisation for ENM must not exceed the absolute maximum concentration or other 
value listed in Table 13: .   
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Table 13:  ENM chemical and material requirements 

Chemical 

Maximum average concentration 

for characterisation 

Absolute maximum 
concentration 

mg/kg ‘dry weight’ unless 
otherwise 

specified 

mg/kg ‘dry weight’ unless 
otherwise 

specified 

Mercury 0.5 1 

Cadmium 0.5 1 

Lead 50 100 

Arsenic 20 40 

Chromium (total) 75 150 

Copper 100 200 

Nickel 30 60 

Zinc 150 300 

Electrical conductivity 1.5 dS/m 3 dS/m 

pH 5 – 9 4.5 – 10 

Total PAH 20 40 

Benzo(a)pyrene 0.5 1 

Benzene N/A 0.5 

Toluene N/A 65 

Ethylbenzene N/A 25 

Xylenes (total) N/A 15 

Total Petroleum 

Hydrocarbons C10 – C36 

250 500 

Rubber, plastic, bitumen, 

paper, cloth, paint and wood 

0.05 % 0.1 % 

Notes: 
3. Totals expressed as mg/kg on a dry weight basis 

4. N/A - not applicable as classification based on total concentration (TC) 

5. dS/m – Decisemens per metre 
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11.2 Disposal to landfill 

11.2.1 Classification 

In accordance with the Waste Guidelines soils requiring offsite disposal from a site have to 
be classified as either: 

 General solid waste (GSW); or 

 Restricted solid waste (RSW); or 

 Hazardous waste (HAZ); or 

 Special waste (for instances where asbestos is present). 

Where results were reported below the laboratory limit of reporting (<LOR), the LOR value 
should be substituted as the concentration to apply a level of conservatism for statistical 
appraisal.  The Waste Guidelines initially require analytical results for contaminants to be 
compared to the following contaminant threshold (CT) total concentrations for classification:  

 value < CT1 = GSW. 

 value > CT1, but below CT2 = RSW. 

 value > CT2 = HAZ. 

If the total concentration for a contaminant exceeds the CT1 or CT2 threshold, the potential 
leachability of the contaminant (using the toxicity characteristic leaching procedure – TCLP) 
can be used in conjunction with the specific contaminant concentrations (SCC) to derive a 
waste classification with regard to potential leachate risk:   

 value < SCC1 / TCLP1 = GSW. 

 value > SCC1 / TCLP1 but below SCC2 / TCLP2 = RSW. 

 value > SCC2 / TCLP2 = HAZ. 

The process of classification requires that should any one analyte exceed the GSW criteria 
(but remain beneath the RSW criteria) then the waste would be classified as RSW.  
Conversely, if all analytes are below the general solid waste criteria then the waste can be 
classified as GSW. 

Statistical appraisal can be undertaken to assist the derivation of a waste classification in 
accordance with the Waste Guidelines.  Statistical values derived to aid classification can 
include: 

 Maximum, minimum and mean. 

 Coefficient of variation; 

 Standard deviation.  
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 95% upper confidence limit (UCL) of the arithmetic mean (95% UCL).   

11.2.2 Sampling frequency 

The minimum number of samples recommended by ASC NEPM (2013) for characterisation 
of stockpiles up to 200 cubic metres (m3) comprising similar materials is one sample per 25 
m3 of material.  A greater number of samples may be required if there is a large range in 
contaminant concentrations or soil types.   

If soil is characterised using the 95% upper confidence limit (UCL) of the arithmetic mean, 
ASC NEPM (2013) allows collection of fewer samples and defers to the Victorian EPA (2009) 
- Environment Protection (Industrial Waste Resource) Regulations 2009 (Publication 
IWRG702).  Recommended minimum sampling frequencies for waste classification are 
summarised in Table 14: .  

If only the minimum number of samples is collected and there is a large range in contaminant 
concentration, then either the maximum concentration should be assumed for disposal 
purposes or additional samples collected and analysed and the situation re-evaluated.  

Table 14:  Sample frequency for chemical characterisation 

Stockpile Quantity (m3) Number of Samples 

< 75 3 1 

75 – <100 4 1 

100 – < 125 5 1 

125 – < 150 6 1 

150 – < 175 7 1 

175 – < 200 8 1 

300 – 2,500  10 2 

3,000 12 2 

4,000 16 2 

4,500 18 2 

5,000 20 2 

> 5,000 20 2 (then 1: 250 m3) 

Notes: 
1. Minimum number of samples for stockpiles 200 m3 or less (based upon 1:25 m3) (NEPM, 2013) 

2.  Minimum number of samples to provide a sufficient amount of data to calculate the 95%UCLaverage (Vic EPA, 2009 
IRWG 702). 
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11.2.3 Criteria 

The waste classification chemical criteria for the selection of contaminants is presented 
below: 

 Total concentration CT only (Table 15: ); and 

 SCC with TCLP testing (Table 16: ). 
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Table 15:  Waste disposal criteria without TCLP – Contaminant Threshold 

Chemical 
 

Maximum values of total concentration for classification without TCLP 

General Solid waste (CT1) Restricted Solid Waste (CT2) 

Total Concentration Total Concentration 

Arsenic  100 400 

Benzene  10 40 

Benzo(a)pyrene  0.8 3.2 

Cadmium  20 80 

Chromium (VI)  100 400 

Carbon tetrachloride 10 40 

Chloroform 120 480 

Chlorpyrifos 4 16 

Ethyl-benzene  600 2,400 

Endosulfan 60 240 

Lead  100 400 

Mercury  4 16 

Nickel  40 160 

PAHs (total)  200 800 

Phenol (non-halogenated) 288 1,152 

Polychlorinated biphenyls9 <50 <50 

Scheduled chemicals <50 <50 

Styrene (vinyl benzene) 60 240 

TPH fraction (C6 – C9)  650 2,600 

TPH fraction (C10 – C36)  10,000 40,000 

Toluene  288 1,152 

Xylenes (total)  1,000 4,000 

1,1-Dichloroethylene 14 56 

1,1,1,2-Tetrachloroethane 200 800 

1,1,2,2-Tetrachloroethane 26 104 

1,1,1-Trichloroethane 600 2,400 

Tetrachloroethylene (PCE) 14 56 

Trichloroethylene 10 40 

Vinyl chloride 4 16 

Moderately harmful pesticides 
(total) 

250 1,000 

Notes: 
1. Totals expressed as mg/kg on a dry weight basis; 

2. N/A - not applicable as classification based on total concentration (TC). 

3. Where waste classifications exceed the restricted solid waste criteria, the waste is classified as hazardous. 
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Table 16:  Waste disposal criteria with TCLP 

Chemical 
 

Maximum values for leachable concentration and total concentration when used 
together 

General Solid waste Restricted Solid Waste 

Total TCLP Total TCLP 

Arsenic  500 5 2,000 20 

Benzene  18 0.5 72 2 

Benzo(a)pyrene  10 0.04 23 0.16 

Cadmium  100 1 400 4 

Chromium (VI)  1,900 5 7,600 20 

Carbon tetrachloride 18 0.5 72 2 

Chloroform 216 6 864 24 

Chlorpyrifos 7.5 0.2 30 0. 

Ethyl-benzene  1,080 30 4,320 120 

Endosulfan 108 3 432 12 

Lead  1,500 5 6,000 20 

Mercury  50 0.2 200 0.8 

Nickel  1,050 2 4,200 8 

PAHs (total)  200 N/A 800 N/A 

Phenol (non-halogenated) 518 14.4 2,073 57.6 

Polychlorinated 
biphenyls9 

<50 ---- <50 ---- 

Scheduled chemicals <50 ---- <50 ---- 

Styrene (vinyl benzene) 108 3 432 12 

TPH fraction (C6 – C9)  650 N/A 2,600 N/A 

TPH fraction (C10 – C36)  10,000 N/A 40,000 N/A 

Toluene  510 14.4 2,073 57.6 

Xylenes (total)  1,800 50 7,200 200 

1,1,1,2-Tetrachloroethane 360 10 1,440 40 

1,1,2,2-Tetrachloroethane 46.8 1.3 187.2 5.2 

1,1,1-Trichloroethane 1,080 30 4,320 120 

Tetrachloroethylene (PCE) 25.2 0.7 100.8 2.8 

Trichloroethylene (TCE) 18 0.5 72 2 

Vinyl chloride 7.2 0.2 28.8 0.8 

Moderately harmful 
pesticides (total) 

250 ---- 1,000 ---- 

Notes: 
1. Totals expressed as mg/kg, TCLP as mg/L; 

2. N/A not applicable as classification based on total concentration (TC).  

3. Where waste classifications exceed the restricted solid waste criteria, the waste is classified as hazardous. 
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11.2.4 Reporting 

Once a waste classification is derived advice must be prepared to detail: 

 General material description. 

 Material volume subject to classification.  

 Laboratory results with comparison to criteria in the Waste Guidelines.  

 Concluding statement of waste classification for subject material. 

An application must then be submitted to the selected landfill / disposal site based upon the 
waste classification advice.  On receipt of approval from the landfill / disposal site that subject 
material is suitable, it can then be transported offsite in haulage vehicles appropriately 
designed and licensed to transport specific classes of waste soil. 

NO SUBJECT WASTE MATERIAL IS TO BE REMOVED FROM SITE PRIOR TO 
OBTAINING APPROPRIATE CLASSIFICATION ADVICE. 

NO SUBJECT MATERIAL IS TO BE TRANSPORTED FROM SITE PRIOR TO BEING 
ACCEPTANCE BY THE RECEIVING FACILITY. 

12 VALIDATION METHODOLOGY 

12.1 Soil assessment 

12.1.1 Field assessment 

Field descriptions during all soil validation works should undertaken by a qualified 
environmental consultant / engineer, and recorded on detailed material logs that describing 
soil characteristics such as: 

 Lithology / material type; 

 Colour; 

 Texture; 

 Moisture content (dry, moist, wet); 

 Inclusions and approximate proportions;  

 Indications of visual and/or olfactory contamination (if notable).  

Soil gas headspace readings should be collected in the field for representative material using 
a calibrated photo-ionisation detector (PID) meter, which will provide an indication of 
presence of volatile organic compounds (VOCs) in soil.   
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12.1.2 Sampling 

Validation soil samples can either be collected by hand, using manual tools (e.g. shovel / 
trowel) or by mechanical means (e.g. from bucket of excavator).  In either scenario the 
representative sample must be collected by exposing a fresh face of material prior to 
assessment and sampling.   

Samples should be collected ensuring that a fresh pair of nitrile gloves are used for each 
sample to minimise potential for cross contamination.  Selection of samples for laboratory 
analyses will be based upon visual / olfactory indications of contamination and associated 
PID head space sample results.  Samples for chemical analyses must be placed directly into 
laboratory supplied clean jars and placed immediately into a chilled esky.  Samples must 
then be transported to the respective laboratory under full chain-of-custody documentation.   

For field quality control / quality assurance (QA/QC) purposes intra-laboratory and inter-
laboratory duplicate samples should be collected at a rate of 1:20 primary samples.  For 
laboratory QA/QC purposes a trip spike / trip blank pair should be included within the esky 
and analysed along with the primary samples as a measure of potential loss/ gain of volatile 
compounds and cross-contamination through transportation.  

12.2 Validation rationale  

12.2.1 Walls of UST pit excavation 

The two identified USTs are relatively small (~5,000 L each) and were noted to installed 
within sandy bedding material (Environmental Earth Sciences, 2019a).  The extents of the 
bedding material were not completely delineated during investigation, however the base 
depth of the tank pit is likely to proceed past ~2.40 mBGL (Environmental Earth Sciences, 
2019a).   

Fill material on the edges of the tank pit excavation extended to a maximum of 1.20 mBGL.  
Validation wall samples will be collected on each wall of the tank pit at nominal depth 
intervals of 0.50 m down the profile until the base is reached.   

Wall validation sampling should be conducted as a minimum every 5 linear meters along the 
walls ensuring to collect samples of each encountered material (i.e. fill and natural) from 
each wall.   

12.2.2 Base of UST pit excavation 

In accordance with NSW DECCW (2010) - UPSS Technical Note: Site Validation Reporting, 
one validation sample will be collected from the tank pit base in the areas directly underlying 
each UST.   

As impacted water was noted within the bedding sands it is recommended to excavated 
material underlying the bedding sands to an additional depth of 0.20 - 0.50 m.  Field 
screening should be used as a qualitative assessment to determine if further excavation 
beyond an additional 0.50 m is require.  As a guide, a PID reading of < 50 ppm is potentially 
indicative of sufficient excavation however, it is noted this can only be confirmed via 
laboratory analysis. 
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12.2.3 Confirmatory UST pit wall assessment 

In accordance with NSW DECCW (2010b) - UPSS Technical Note: Site Validation Reporting, 
it is not considered appropriate to assess only the base and walls of the tank pit.  It is 
therefore recommended to assess material behind each tank pit wall (approximately one 
metre past each delineated wall).  This is recommended to be undertaken by advancing test 
pits to the depth of the tank pit and collection of validations samples from both fill (if 
encountered) and natural material layers.   

A natural material sample should be collected commensurate with the identified water strike 
from Environmental Earth Sciences (2019a) of ~2.00 mBGL to assess for potential of 
horizontal migration via perched water. 

12.2.4 Stockpiles  

As stockpiles have been identified as containing elevated concentrations of heavy metals 
and PAHs, following removal of either onsite reuse (where suitable) or offsite disposal, 
samples should be collected from the surface within the stockpile footprint.  These samples 
are considered necessary to determine if leaching of contaminants to the underlying surface 
has occurred such that it may not be suitable to remain onsite.  Sampling frequency will be 
undertaken as per requirements detailed in Table 12: .  

12.3 Asbestos 

As bonded ACM fragments have been noted in several stockpiles as well as in the 
immediate vicinity of the former Army compound and Transmission Building, following 
remediation a visual inspection and associated clearance certificate should be issued to 
certify that no visual asbestos impact remains.  Refer to the Asbestos Management Plan 
(AMP) guidance (Section 13) for details on asbestos sampling and monitoring.  

13 ASBESTOS MANAGEMENT PLAN 

Asbestos has been identified in bonded ACM form within onsite buildings and structures as 
well as bonded ACM impacted to soils surrounding buildings and structures and within 
various stockpiles.  Asbestos fines (AF) or friable asbestos (FA) have not been noted within 
investigations completed (Environmental Earth Sciences, 2019a and 2019b) however, given 
the age of the buildings there is potential for these to be uncovered.  The following 
subsections detail establishment of exclusion zone and associated management for 
mitigating potential airborne asbestos fibres.  

13.1 Management and control of asbestos risk 

Prior to commencement of work, all persons involved in the work shall be inducted onto the 
appropriate safe work method statement (SWMS) and/or job specific risk assessment 
(JSRA) which covers:  

 Potential health risk associated with asbestos contaminants.  
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 Control measures used to minimise the risk to health and safety. 

 Correct use of methods used to minimise the contamination of employees, other persons 
and the workplace. 

 Correct care and use of personal protective equipment.  

 Records of induction shall be maintained by the Construction Project Manager (CPM). 

13.2 Establishment of exclusion zone 

The area and immediate vicinity where asbestos has been identified will be a zone of specific 
management and will be referred to as the Exclusion Zone(s).  This zone will require specific 
management and controls that are detailed in this section.  Any Exclusion Zones should be 
constructed to incorporate both the: 

 Reported area of asbestos occurrence around buildings/ structures; and 

 Any areas of asbestos discovered as an unexpected finding. 

The footprint of the recommended Exclusion Zone should extend to the shallow (~0.1 mBGL) 
subsurface, as there is potential for fragments to have been buried over time.  The Exclusion 
Zone should be clearly demarcated using fencing and/or signage (where practicable) during 
proposed construction works.  Ensure that there is minimal disturbance of the asbestos until 
the asbestos management procedures have been implemented.  Warning signs are to be 
erected at the boundary to the Exclusion Zone for the duration of the works, including 
overnight or over weekends if the removal work has not been completed.   

SafeWork NSW’s Code of Practice “How to Safely Remove Asbestos” (2019a) provides 
additional information on signage, with examples similar to the following recommended: 

 

   

 

The Exclusion Zone around the site includes secure barriers (by way of enclosed structures 
and / or fencing) that both secures the site from the general public and inhibits the dispersion 
of dust from within the site to the outer environment.   
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13.3 PPE measures and determination 

The minimum PPE requirements required for the generic scenario are detailed in Table 17: , 
with generic scenarios and examples listed below:  

 Stage 1 measures – low-level non-friable ACM risk work outside of any exclusion zone:  

 setup exclusion zones. 

 inspection of surface prior to excavation. 

 Stage 2 measures – high-level risk work involving non-friable ACM: 

 demolition of bonded ACM structures. 

 emu picking, disturbing bonded ACM fragments. 

 excavation of impacted material. 

 Stage 3 measures – high-level risk work involving AF / FA and wet decontamination. 

 any work where poor-condition (FA) bonded ACM fragments are observed. 

Table 17:  PPE Minimum requirements 

PPE Item Stage 1 PPE 
Stage 2 

PPE 
Stage 3 

PPE 

Steel capped safety boots / steel capped gum boots YES YES YES 

Safety hard hat YES YES YES 

High-visibility long sleeves / long pants YES YES YES 

Disposable boot covers no YES YES 

Disposable gloves no YES YES 

Disposable half-face particulate respirator (P2 rated) no YES YES 

Half-face particulate respirator (P3 rated) no no YES 

Disposable coveralls no YES YES 

Wet decontamination measures no no YES 
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Within any Exclusion Zone, based on visual observations and validation testing, if the 
Licensed Asbestos Assessor (LAA) is satisfied that the risk of encountering AF / FA material 
has been sufficiently reduced, the requirement to remain at Stage 3 measures or de-escalate 
to Stage 1 or 2 measures may be reconsidered.   

13.4 Inventory of PPE  

The following is an inventory of personal protective equipment (PPE) required for the project, 
with certain items only requiring implementation in higher risk work: 

 Steel capped safety boots / steel capped gum boots; 

 High visibility long sleeves / long pants; 

 Disposable gloves; 

 Disposable boot cover; 

 Safety hard hat; 

 Disposable coveralls (type 5, category 3 (EN ISO 13982–1) or equivalent would meet this 
standard) (if required);  

 Coveralls worn should be made from either 100% synthetic material or a mixed natural / 
synthetic fabric capable of providing adequate protection against fibre penetration.  All 
fabrics must be capable of preventing the penetration of asbestos fibres down to a 
diameter of 0.5 μm and to a maximum 1% penetration of all airborne asbestos fibres.  
Once worn, disposable overalls are not to be reused or laundered;  

 Disposable half-face particulate respirator (P2 rated).  The respirator must conform to the 
requirements of AS/NZS 1716:2009 - Selection, Use and Maintenance of Respiratory 
Protective Devices or its equivalent.  These disposable respirators must be replaced at 
each decontamination event; 

 Half-face P3 rated particulate respirator cartridge conforming to the requirements of 
AS/NZS 1716:2009 - Selection, Use and Maintenance of Respiratory Protective Devices 
or its equivalent. 

NOTE - all disposable PPE will be disposed of as asbestos waste at the completion the 
removal works.   

13.5 Structure and responsibility 

13.5.1 Construction project manager 

The CPM will delegate responsibility for specific works to appointed subcontractors.  The 
CPM will: 

 Ensure that all construction activities on site comply with all relevant environmental 
obligations and that the site operates in compliance with statutory regulations. 
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 Commissions ‘Class A’/ ‘Class B’ asbestos removal contractor, who would then be 
responsible for preparation of ARCP. 

 Verify that the AMP is adequate in scope, understood by all site/construction staff and 
executed in an appropriate manner. 

 Administer the environmental controls outlined in this AMP. 

 Liaise with relevant statutory authorities and ensure that environmental testing and 
reporting requirements are met. 

 Make certain that all persons involved in on-site activities are aware of the SWMP and its 
provisions. 

 Prepare contingency plans or actions for environmental incidents or non-compliance with 
the AMP. 

In addition, the CPM will be responsible for certifying the that works have been carried out in 
accordance with the AMP and provide an induction for all site personnel which will include a 
list of environmental responsibilities and management procedures.   

13.5.2 Licensed asbestos removalist (LAR) 

The licensed asbestos removalist (LAR) as appointed by the CPM will: 

 Prepare ARCP; 

 Ensure the AMP and ARCP are implemented and adhered to in an appropriate manner 
by all Contractor’s staff; 

 Ensure all waste is appropriately tracked via NSW EPA WasteLocate; 

 Maintain and make available copies of all waste consignment details and waste dockets 
from receiving facilities;  

 Ensure no demolition works are undertaken without appropriate controls (i.e. dust 
suppression, air monitoring etc) in place; and 

 Ensure equipment/ plant is decontaminated appropriately prior to leaving the Exclusion 
Zone.  

 Maintaining appropriate SafeWork NSW licenses for asbestos removal and adhering to 
all relevant guidelines, codes and practice notes relating to the removal of asbestos. 

13.5.3 Licensed Asbestos Assessor (LAA) / competent person  

The Licenced Asbestos Assessor (LAA) competent person will report directly to the CPM to 
ensure appropriate management of asbestos in compliance with this AMP.  The LAA will 
undertake air monitoring, full-time supervision of the asbestos remediation works, visual 
clearance inspections of remediated areas and provide clearance certificates after approval 
for an area has been given.  This includes: 



 

 47 119104_RAP_V2 

 attending site for prestart/ toolbox talks; 

 setting up air monitoring equipment prior to the commencement of works;  

 retrieving air monitors at the completion of daily works; 

 conducting staged clearance inspections; and 

 supervising the removal works to ensure asbestos removal is in accordance with the 
guidelines.  

The LAA/ Environmental Consultant must provide independent verification of the LAR 
contractor’s work practices, implemented controls and standards employed during removal 
operations.  

Supervision by the LAA/ Environmental Consultant will be carried out during any removal 
works to ensure the works are undertaken in accordance with relevant codes of practice, 
guidelines and have been completed to a satisfactory standard.  The LAA/ Environmental 
Consultant supervising the removal works must attend all prestart meetings / toolbox talks 
and ensure all employees working within the area are aware of any safety matters regarding 
asbestos and/or any asbestos-related works being undertaken in the area.  

Where ‘Class A’ removal is being undertaken (i.e. removal of AF/ FA) only a LAA can provide 
a clearance certificate.  A ‘competent person’ (i.e. suitably experienced Environmental 
Consultant) can provide clearance certificates for ‘Class B’ removal such as removal of 
> 10 m2 of bonded ACM. 

13.6 Asbestos removal 

13.6.1 General 

Any asbestos removal works must be performed in accordance with all legislative 
requirements.  The statutory requirements for asbestos removal are prescribed in the Section 
274 of the WHS Act.  The following procedure will be adopted where removal of asbestos 
material is undertaken:  

 All contractors are to ensure that they have the correct PPE for the asbestos removal 
task, including appropriate handling gloves, P2/ P3 respirators and disposable overalls 
(all PPE to be sealed in a bag with contaminated material and removed and disposed 
appropriately). 

 Prior to works commencing the SWMS / JSRA shall be reviewed by the CPM.  

 The area shall be isolated and barricaded prior to removal works commencing and 
signage erected.  

 Only appropriate licensed and competent contractors will remove/dispose of ACM. In the 
case of AF / FA, only a SafeWork NSW ‘Class A’ licensed asbestos removalist may 
undertake these works.  Qualifications of the individuals are to be obtained and checked 
prior to any removal work commencing. 
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 The preferred SafeWork NSW ‘Class A’ licensed asbestos removalist to provide a 
detailed Asbestos Removal Control Plan (ARCP) for the intended works for review by the 
CPM prior to commencement. 

 All hazardous materials, including PPE, will be sent to a licensed facility as soon as 
possible with full waste transfer traceability.  

 All vehicles and equipment which have (or potentially have) come into contact with 
asbestos materials will be cleaned down in a designated decontamination area prior to 
exiting the work zone.  

 The waste shall be tracked (i.e. NSW EPA WasteLocate) and disposed of at a landfill 
carrying a license appropriate for the type of waste needed to be disposed of.  In 
accordance with NSW legislation the waste class (type of waste) shall be predetermined 
through testing prior to disposal.  To demonstrate proof of appropriate disposal, copies of 
waste disposal receipts are to be kept for inspection by SafeWork NSW, NSW EPA, the 
local council or project team.  

Important:  

Both the owner of the waste and the transporter are legally responsible for tracking the waste 
and proving the waste was transported to a facility licensed to accept such waste. 

13.6.2 Licensed asbestos removalist 

In accordance with the following codes of practice all friable asbestos works are to be 
undertaken by a licensed ‘Class A’ asbestos removal contractor (i.e., a contractor holding a 
business certificate for the prescribed activity of friable or bonded asbestos removal):   

 SafeWork NSW (2019a) - How to Safely Remove Asbestos Code of Practice; 

 SafeWork NSW (2019b) - How to Manage and Control Asbestos in the Workplace; and 

 WorkCover NSW (2014) - Managing Asbestos in or on Soil.  

A ‘Class B’ licensed asbestos removalist can only undertake works involving bonded (non-
friable) asbestos.  All asbestos removal works must be undertaken using the following 
mandatory controls:  

 delineated asbestos removal work area; 

 appropriate PPE; 

 suppression techniques (wet and dry); 

 decontamination procedures (wet and dry).  

Asbestos abatement works must be performed in accordance with all legislative 
requirements.  The statutory requirements for asbestos removal are prescribed in Section 
274 of the WHS Act.   
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Prior to commencing works the asbestos removalist must ensure consultation with any 
people who may be affected by the removal works has occurred.  The licensed asbestos 
contractor must also prepare an Asbestos Removal Control Plan (ARCP) and a SWMS.  
Details of these are included in the following subsections. 

13.6.3 Safe Work Method Statement 

The LAR must prepare a SWMS to detail the proposed work methodologies that will be used 
in order to safely and effectively remove, enclose or encapsulate the asbestos-impacted 
material (in-line with this AMP).  The SWMS should be submitted to the CPM, Environment 
and WH&S representatives and the LAA / competent person for review and approval prior to 
commencing asbestos removal works.   

13.6.4 Asbestos Removal Control Plan (ARCP) 

An ARCP is to be developed by the licensed asbestos removalist prior to undertaking any 
asbestos removal works.  The ARCP must identify the specific control measures a license 
holder will install to ensure workers and other persons are not at risk when asbestos removal 
work is being conducted.  

An ARCP helps ensure the asbestos removal is well planned and undertaken in a safe 
manner.  The ARCP must be prepared before the licensed asbestos removal work 
commences and include but are not limited to details of:  

 How the asbestos removal will be carried out, including the method, tools, equipment and 
PPE to be used.  

 The asbestos to be removed, including the location, type and condition of the asbestos.  

 Decontamination procedures and waste disposal.  

Please refer to the example Asbestos Removal Control Plan Contents (Appendix A within 
SafeWork NSW (2019a) code of practice for the full list of contents required in an ARCP.  

13.6.5 Clearance inspection 

After any removal / remediation works have been completed, the area must be inspected to 
ensure all asbestos materials have been removed to a satisfactory standard. The process for 
validation should be as follows:  

 LAA / competent person to conduct visual inspection / collect clearance soil samples. 

 LAA to carry out clearance air monitoring. 

 LAA / competent person to conduct clearance that all equipment has been 
decontaminated.  

13.6.6 Clearance report 

The visual clearance inspection of the work area should be carried out when the LAA 
considers that removal works have been satisfactorily completed.  Inspections are to be 
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carried out with the asbestos removal contractor in order to confirm appropriate clearance or 
note areas which require further attention.  

An analytical program will be carried out in residual soil surfaces to validate appropriate 
removal has taken place.  This will involve collecting residual soil samples of the appropriate 
surfaces within excavations / soil removal area and submitting the samples to a NATA 
accredited laboratory.   

In the case of a positive analytical result for asbestos in areas not previously detected, 
further delineation or removal works may be required.   

A Clearance Certificate will be issued to certify that works have been completed satisfactorily 
and it is safe to resume normal operations.  The asbestos removal contractor will provide all 
waste transfer dockets for all material removed from the works.  All results, reporting and 
Clearance Certificates are to be forwarded directly to the CPM as soon as practical.   

13.7 Notifications for any asbestos removal work 

The procedures for notification of asbestos removal works are detailed below:  

 The LAR contractor must give a minimum five (5) days’ notice to SafeWork NSW 
regarding the removal of either ‘Class A’ or ‘Class B’ ensuring to provide all necessary 
information depending on the type of removal.  Further detail on requirements for 
notification are provided in Section 3.6 of SafeWork NSW (2019a) code of practice.  

 The CPM must consult with persons affected by the excavation works, including where 
necessary speaking with offsite stakeholders.  Further guidance can be sort from the 
Safe Work Australia (2011) - Code of Practice: Work Health and Safety Consultant, 
Cooperation and Coordination.   

 The asbestos contractor must ensure that this consultation has occurred prior to 
commencing works.  Copies of all relevant licenses and plans must be onsite prior to 
commencing and at all times during scheduled removal. 

13.8 Plant and machinery  

When excavation plant is used within the Exclusion Zone, suitable cab filters (HEPA, Class H 
filters) should be used for air protection.  It may be necessary to consider a machinery 
parking area within the Exclusion Zone.  Plant or machinery exiting the Exclusion Zone 
should be decontaminated prior to exit as outlined in the ARCP.  

13.9 Airborne Fibre monitoring 

As AF/ FA have not been identified, airborne fibre monitoring is not mandatory however 
given the volume of material to be removed during demolition it is recommended to 
undertake daily airborne fibre monitoring until the asbestos hazard is satisfactorily mitigated.   

If AF / FA are encountered, only an LAA may set-up a minimum of four static or positional 
asbestos fibre monitoring pumps (with placement pending prevailing wind conditions and 
with consideration to residences, site offices or other such sensitive receptors).  Air 
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monitoring is recommended for any asbestos removal works.  Air monitoring samples are 
recommended to be collected daily and analysed by a NATA accredited laboratory.   

For the purposes of monitoring airborne asbestos fibres, only respirable asbestos fibres 
(those fibres less than 3 μm wide, more than 5 μm long and with a length to width ratio of 
more than 3:1) are counted.  

Air monitoring reports are to be provided as far as practicable within 4 hours of air monitoring 
pump collection.  Satisfactory asbestos air monitoring results are those that measure  
< 0.01 fibres/mL by a NATA accredited laboratory.   

The Code of Practice for the Safe Removal of Asbestos [NOHSC:2002(2005)] provides 
additional information on control levels.  It is recommended that results of air monitoring are 
displayed on the site’s safety notice board for a period of 24-hours.  Concentrations of 
asbestos fibres shall be managed by actions detailed in Table 18: .  Should air monitoring 
results report higher concentrations of airborne asbestos fibres, control measures are not 
considered satisfactory and will trigger more sensitive control measures.  

Table 18:  Airborne Asbestos fibre management 

Action Level  

(airborne asbestos 
fibres/ml)  

Work method 

Less than 0.01   Continue with control measures 

Between 0.01 and 0.02   Review control measures 

 Investigate the cause 

 Implement new controls to prevent further release 

More than 0.02   Immediately cease works 

 The Licensed Asbestos Contractor to notify the relevant regulator that work 
has ceased using the notification of respirable fibre levels form WC03589 

 Investigate the cause 

 Extend the isolation area and implement controls to minimise further 
exposure; and 

 Do not recommence work until fibre levels are at or below 0.01 fibres/ml.  

 

13.10 Decontamination procedures 

13.10.1 Cleaning 

After completion of removal works personnel must undertake the following decontamination 
procedures if they have been involved in removal of asbestos:  

 Remove and dispose of all PPE appropriately.  

 Wash hands, face and exposed skin areas.  
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 All machines, tools and equipment are to be decontaminated.  All cleaning wipes, 
materials or water must be disposed of as asbestos waste.  

13.10.2 Disposal of PPE 

Following removal works, all PPE must be disposed of using the procedures listed below:  

 All disposable suits and respirators are to be placed in asbestos waste bags (200 μm 
thick polyethylene bags) after each decontamination process.  

 PPE, excluding respirators, will be removed from the workers person inside the 
designated decontamination zone.  

 Bags should be twisted tightly, folded over and the neck secured in the folded position 
with adhesive tape, or any other effective method.  

 These waste bags should not be used for other waste and should be removed from the 
work zone and placed in a designated and signposted asbestos waste bin.  

 The asbestos waste bags should be disposed of by a licensed asbestos contractor and 
transported to a licensed waste depot approved to accept asbestos contaminated waste.   

 The contractor should have a documented procedure outlined in the SWMS to ensure the 
vehicles are adequately cleaned and checked prior to leaving the site and landfill.  

 Disposal permit(s) or certificates should be sought from the landfill or waste transfer 
station at the end of the disposal operation.  This documentation should be filed with all 
relevant asbestos documentation for the project, and a copy forwarded to the Consultant 
Hygienist and the CPM.  

13.10.3 Vehicle decontamination 

No contaminated vehicle or equipment may leave the Exclusion Zone.  Vehicles will not 
traffic between the Exclusion Zone and other areas / off site until passing satisfactorily 
through a decontamination area where vehicles and equipment can the washed down.  
These procedures will be extrapolated in an ARCP.  

13.10.4 General waste disposal 

All bonded (non-friable) asbestos waste generated on site will be placed in a designated and 
signposted waste bin.  The waste bin will be lined with black 200 μm plastic lining prior to 
asbestos waste being placed inside.  The waste bin will be placed in a secure area and 
locked outside of working hours.  

In the case where asbestos waste is placed in bags, the waste shall be double bagged prior 
to its removal from the work zone using 200 μm thick polyethylene bags.  Asbestos waste 
shall be bagged once at the workface and a second time away from the workface but prior to 
leaving the removal area enclosure.   

It is recommended that a maximum bag size of 1200 millimetres (length) x 900 millimetres 
(width) be used. Bags should be filled to no more than 50 percent capacity, and contents 
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should be wet before sealing. Consistent with good manual handling practice, bags should 
not exceed 16 kilograms in weight.  

The disposal of any asbestos materials / products off site will be in accordance with the NSW 
EPA (2014) – Waste Classification Guidelines.  Transport and final disposal of asbestos 
waste material shall be carried out in a manner that will prevent the liberation of asbestos 
dust to the atmosphere by appropriate licensed contractors.  All asbestos waste material 
shall be disposed of at a licensed landfill approved to accept asbestos contaminated waste 
and, in a manner, approved by the local and state authorities.  All asbestos waste shall be 
tracked from the source site to the disposal site.  

13.10.5 AF / FA Waste Disposal 

It is recommended that if AF / FA impacted material is identified, it should be loaded directly 
onto trucks that can be environmentally sealed with “Enviro-tarp” or equivalent for transport 
and disposal at a facility licensed to accept the type and concentrations of waste reported.  
These procedures should be adequately delineated in the ‘Class A’ licensed asbestos 
removalist’s ARCP and reviewed prior to commencement of remediation works.  

13.11 Reporting requirements 

The CPM will be responsible for record keeping.  The items kept as environmental 
management records include (as outlined in the following tables): 

 Incident reports. 

 Council correspondence. 

 Complaints register. 

 Staff training.  

 Records of environmental issues and/or incident reports.  

All records will be retained and will be available to Council, SafeWork NSW, NSW EPA or 
other regulatory authority upon request.  

13.12 Environmental training 

The CPM and construction team personnel should be trained in a variety of procedures 
before commencing work at the site.  Training to consider might include, but not limit, safety 
for team members, the community, and the environment.  Training should be undertaken in 
the form of an over-arching site induction and at daily toolbox talks.  The following training is 
recommended to be undertaken at a minimum, with all records maintained: 

 Identification of potential construction hazards to the environment and public / private 
amenity. 

 Identification of ecological impact from discharge of sediment-laden waters. 
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 Identification of potential health considerations of dust generation. 

 Environmental management roles and responsibilities. 

13.13 Emergency contacts & response 

The point of contact for emergencies for construction and/or of an environmental nature 
during construction works is the CPM.  

13.14 Incident reporting 

The CPM will be responsible for reporting any environmental incidents that take place during 
the construction works at the site.  An incident report form should normally be completed 
within 24-hours of the incident occurring.  The CPM will also be responsible for notifying any 
relevant regulatory bodies, if required (e.g. SafeWork NSW, Council, NSW EPA).   

Following any environmental incident, corrective action and/or remediation of impacts (if any) 
should be implemented and the outcomes also reported.  The cause of the incident should 
be identified, and this AMP modified accordingly. 

13.15 Review, corrective action & continual improvement 

Under this AMP, the CPM is to identify opportunities for environmental improvement.  The 
complaints handling process has a performance objective of having zero complaints.  If a 
valid complaint does occur, then the system of review and correction action is to be 
implemented to alleviate the improper conditions and improve procedures to help ensure the 
conditions causing the complaint are not repeated.  The system of review and corrective 
action includes: 

 The CPM inspecting the locality from where the complaint arose and determine the cause 
of the complaint (review); 

 Appropriate studies being undertaken, and mitigation measures implemented if 
complaints are repeated (corrective action); 

 All environmental action shall be recorded in the relevant register as defined by the CPM 
and the CEMP amended accordingly (improvement); and 

 The complainant being advised of the outcome of the investigation and any action taken.   
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14 ENVIRONMENTAL CONTROLS 

Potential impacts resulting from project works, and the location of the applicable 
management strategy for soil and water to be implemented for the works on site is included 
the following subsections.  These are components of a soil and water management plan 
(SWMP) and could be used for information purposes during the preparation of an 
overarching Construction Environmental Management Plan (CEMP) should this be required.   

14.1 Drainage control 

The objective is to manage water entering drains, inlets and pits as to no effect the usual 
stormwater quality via increased sediment loads.  This is linked to erosion and sediment 
control as unmanaged sediments in water will affect drainage and subsequently receiving 
water bodies. 

Construction workers and contractors will operate in accordance with the provisions of the 
POEO Act, Environmental Planning and Assessment Act 1979 (EPA Act) and Council 
requirements.  

The drainage control plan is detailed in Table 19: .  Refer to the following SSROC fact 
sheets (attached in APPENDIX E:) for further information relating to sediment control, and 
diagrams showing suggested methods for establishing engineering controls to mitigate 
erosion based upon Landcom (2004):  

 No.1 – Diversion of Upslope Water;  

 No.4 – Excavation Pump-out;  

 No.8 – Protected Stockpiles;  

 No.9 – Protected wash areas;  

 No.12 – Protected Gutter and Stormwater Drains; and 

 No.13 – Protection for onsite stormwater pits.  
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Table 19:  Drainage control plan 

Actions Responsible Timing 

Identify the relevant street gutters and drains up slope of the site.  Decide on 
diversion methods and install them.   

CPM Beginning 

Street gutters - Install gravel sausage or sandbag barrier(s) immediately up-
slope street stormwater gutter(s), down-slope from site.   
A series of pits might need to be installed to further assist sediment to drop out 
of solution. 

CPM   

Site workers 

Throughout 

Existing stormwater entry points in the vicinity of the excavation shall be 
protected from ingress of materials which may be placed or stockpiled in the 
vicinity of the excavation. 

CPM   

Site workers 

Throughout 

Stockpile area - Where practicable construction of earth banks or bunds up-
slope of the designated stockpiling area(s) should be implemented.   

CPM   

Site workers 

Throughout 

If water spraying is required for site dust suppression, care will be taken to 
control the quantities of water sprayed so that run-off is not generated.  

CPM Throughout  

Performance Indicators Responsible Timing 

No visible evidence of silt exiting site into stormwater drains or nearby water 
bodies. 

CPM Throughout  

No visible evidence of stockpile erosion particularly following rainfall events. CPM Throughout  

Lack of complaints / requests for attention by site staff.  CPM Throughout  

Monitoring Responsible Timing 

CPM (or delegate) should assess the need for temporary kerb sediment traps.  
Where required, these should be inspected on a regular basis throughout the 
day.  

CPM   

Site workers 

Throughout  

Wash down area - the protected wash area and its sediment controls will need 
to be emptied of solid residues regularly in order for it to have the capacity to 
catch and detain waste waters.  
The larger the area the less often this will need to be done.  Solids from this 
process should be disposed of in a bin or taken to a licensed waste depot. 

CPM   

Site workers 

Throughout  

CPM (or delegate) shall record details of any erosion onsite and immediately 
take corrective measures to prevent further such occurrence. 

CPM   

Site workers 

Throughout  

Reporting Responsible Timing 

Erosion / sedimentation issues should be reported to the CPM immediately. CPM   

Site workers 

Throughout  

The CPM should record any incidents in a logbook or form and report on 
corrective actions taken before the recommencement of site work. 

PM Throughout  

Corrective Actions Responsible Timing 

Sediment trapped by the down slope controls should be removed regularly to 
maintain effectiveness.  This sediment can be re-stockpiled.   

CPM   

Site workers 

Throughout  

Investigate the cause of the incident.  CPM Throughout  

Restore control measures prior to the recommencement of site works CPM Throughout  
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14.2 Dewatering control 

The objective is to comply with the POEO Act in ensuring that construction activities 
minimise aesthetic impact, health impact and associated nuisance to surrounding areas from 
airborne dust.   

The control plan for dewatering is detailed in Table 20: .  Refer to the SSROC Fact Sheet 
No.4 – Excavation Pump-out (attached in APPENDIX E:).  For further information and 
diagrams showing suggested methods for establishing engineering for settling muddy water.  
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Table 20:  Dewatering control plan 

Actions Responsible Timing 

Depending on the level of contamination it may be possible to: 

 Pump it after treatment to the stormwater system; or 
 Discharge to the sewer under a trade waste agreement (TWA); or 
 Collection by a liquid waste company for disposal at a licensed 

treatment facility. 

CPM   

Site workers 

Throughout 

If water within settling tank is too muddy for discharge into stormwater, 
flocculants (e.g. gypsum) may be added to drop sediments out of solution.  
This may raise the pH so consider buffering to drop pH to acceptable ranges (if 
needed). 

CPM   

Site workers 

Throughout 

If excavation water is suspected as being contaminated contact a suitably 
qualified Environmental Consultant and/or the NSW EPA.  Testing may be 
required to ascertain the quality of water prior to making a decision on suitable 
management. 

CPM 

Environmental 
consultant 

Throughout  

Performance Indicators Responsible Timing 

No visible evidence of silt exiting site into stormwater drains or nearby water 
bodies. 

CPM Throughout  

If the water contains only sediment it can be pumped to the stormwater system 
after filtering for Total Suspended Solids (i.e. water with no visible cloudiness).  

CPM Throughout  

Water must not be cloudy upon discharge.  Flocculants can be used to drop 
sediments out of solution pending pH is within suitable range for fresh waters 
(ANZECC / ARMCANZ, 2000). 

CPM   

Site workers 

Throughout 

Monitoring Responsible Timing 

Filtering systems / settlement tanks will need to be monitored regularly to 
remove sediment from the system to ensure its effectiveness. 

CPM Throughout  

Assessment of water in settling tank prior to discharge must be undertaken to 
ensure that it is comparatively clear.  

CPM   

Site workers 

Throughout 

If water requires testing for contamination it must meet the criteria for fresh 
waters in accordance with the ANZECC / ARMCANZ (2000) guidelines. 

CPM 

Environmental 
consultant 

Throughout  

Reporting Responsible Timing 

Record on a discharge register the physical attributes and volume of all liquids 
discharged into stormwater.    

CPM   

Site workers 

Throughout 

Record any information on pH buffering that has been undertaken when 
flocculants have been used.  

CPM   

Site workers 

Throughout 

Obtain results of any water quality testing undertaken when water in the 
settling tank is suspected as being contaminated.  Statement on the suitability 
for management in accordance with ANZECC / ARMCANZ (2000) guidelines 
for freshwater quality should be obtained.  

CPM 

Environmental 
consultant 

Throughout  

Corrective Actions Responsible Timing 

Filtering system / settlement tanks will need to be cleaned regularly to remove 
the sediment that it filters out.   

CPM   

Site workers 

Throughout 

Settled sediments (sludge) can be reused on site or disposed. CPM   

Site workers 

Throughout 



 

 59 119104_RAP_V2 

14.3 Erosion and sediment control  

The objective is to manage activities that exacerbate erosion and provide on-site controls 
that reduce general erosion, sedimentation of drainage lines and natural watercourses and 
manage potential impact from tracking soil / silt offsite onto public areas and roads.   

Construction workers and contractors will operate in accordance with the provisions of the 
POEO Act, Environmental Planning and Assessment Act 1979 (EPA Act) and Council 
requirements.  

The Erosion and Sediment Control Plan (ESCP) for all works is detailed in Table 21: .  Refer 
to the following SSROC fact sheets (attached in APPENDIX E:) for further information 
relating to sediment control, and diagrams showing suggested methods for establishing 
engineering controls to mitigate erosion based upon Landcom (2004):  

 No. 2 – Dust control;  

 No. 8 – Protected stockpiles;  

 No. 9 – Protected wash areas;  

 No. 13 – Protection for onsite stormwater pits; and  

 No. 14 – Sediment control.   
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Table 21:  Erosion and sediment control plan 

Actions Responsible Timing 

Diversion of uncontaminated runoff around site works as practicable.   CPM Beginning 

Work site area perimeter sediment fence is to be constructed prior to the 
commencement of works. 

CPM   Beginning 

Install temporary sediment trap(s) (e.g. gravel sausages / sandbags) around 
street stormwater gutters.  Existing stormwater entry points in the vicinity of the 
excavation shall be protected from ingress of materials which may be placed or 
stockpiled in the vicinity of the excavation. 

CPM   Throughout 

Stockpiles are to be placed in designated areas which can be appropriately 
bunded using sediment fences, gravel sausages / sandbags or straw bales on at 
least the down-slope side. 

CPM   
Site workers 

Throughout 

Stockpiles intended to remain for extended periods, or during inclement weather 
are to be covered with suitable covering material and anchored with bricks or 
similar to prevent exposure of the material. 

CPM Throughout 

Dust control measures such as wetting of stockpiles and/or covering of 
stockpiles to be used where required. If water spraying is required for site dust 
suppression, care will be taken to control the quantities of water sprayed so that 
run-off is not generated. 

CPM Throughout 

Any silt or mud spilled onto road surfaces or public areas from construction 
activities should be promptly cleaned. 

CPM 
Site workers  

Haulage 

Throughout  

Performance Indicators Responsible Timing 

No visible evidence of silt exiting site into drains or nearby water bodies. CPM Throughout  

No visible evidence of stockpile erosion particularly following rainfall events. CPM Throughout  

No visible evidence of soil / silt material tracked onto public areas and roads. CPM Throughout  

Lack of complaints / requests for attention by site staff.  CPM Throughout  

Monitoring Responsible Timing 

CPM (or delegate) should assess stockpile conditions daily, ensuring they are 
covered (if necessary). 

CPM   
Site workers 

Throughout  

CPM (or delegate) shall record details of any erosion onsite and immediately 
take corrective measures to prevent further such occurrence. 

CPM   
Site workers 

Throughout  

CPM (or delegate) shall record details of any erosion onsite and immediately 
take corrective measures to prevent further such occurrence. 

CPM   
Site workers 

Throughout  

Reporting Responsible Timing 

Erosion / sedimentation issues should be reported to the CPM immediately. CPM   
Site workers 

Throughout  

The CPM should record any incidents in a logbook or form and report on 
corrective actions taken before the recommencement of site work. 

CPM Throughout  

Corrective Actions Responsible Timing 

Sediment trapped by the down slope controls should be removed regularly to 
maintain effectiveness.  This sediment can be re-stockpiled.   

CPM   
Site workers 

Throughout  

Investigate the cause of the incident.  CPM Throughout  

Restore control measures prior to the recommencement of site works CPM Throughout  
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14.4 Dust control  

The objective is to comply with the POEO Act in ensuring that construction activities 
minimise aesthetic impact, health impact and associated nuisance to surrounding areas from 
airborne dust.  Emissions of airborne dust will be managed and potentially monitored for 
compliance with the National Environmental Protection Council (NEPC) - National 
Environmental Protection (Ambient Air Quality) Measure 1998 (NEPM, 1998). 

The NSW Government states that current health advice has not established a threshold for 
fine particles below which there are no health effects, instead it has issued the following 
summary of health effects from total suspended particulates (TSP) to guide authorities: 

 24-hour average of 50 micrograms per cubic metre (μg/m3) for PM10 (24 hour average) 
as the interim goal; and 

 TSP (PM 2.5 and PM10) annual; average of 90μg/m3. 

The dust potential of the site must be assessed to decide on actual dust controls. If there is 
high risk of dust generation then barriers to divert the wind up and over the site can be 
considered for construction. 

The initial dust control plan for all works is detailed in Table 22: .  Refer to the SSROC Fact 
Sheet No.2 – Dust Control (attached in APPENDIX E:) for further information and diagrams 
showing suggested methods for establishing engineering controls to suppress generation of 
dust.   
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Table 22:  Dust control plan 

Actions Responsible Timing 

Appropriate dust control of excavations is to be carried out (such as water 
spraying).  Control of runoff from dust suppression shall be carried out in 
accordance with measures described in Table 4. 

CPM 

Site workers 

Beginning 

Cover all materials and stockpiles.  CPM   

Site workers 

Throughout 

Minimise the amount of the site that is disturbed at any one time.  CPM   

Site workers 

Throughout 

Dampen the site slightly during excavation or when dust is being raised.  Be 
careful not to wet the exposed soil to the point of creating too much runoff.  

CPM   

Site workers 

Throughout 

Performance Indicators Responsible Timing 

Visible airborne dust should not reach neighbouring sensitive receptors (such 
as residential properties, parks or schools). 

CPM Throughout  

Actions arising from justifiable complaints should control the cause sufficiently 
to avoid further complaints. 

CPM Throughout  

Monitoring Responsible Timing 

CPM (or delegate) should inspect site and nearby area daily for evidence of 
dust leaving the site. 

CPM   Throughout  

Reporting Responsible Timing 

CPM (or delegate) to record any incidents and actions to mitigate in a site 
register. 

CPM   Throughout  

Details of any complaints should be recorded in a site register. CPM Throughout  

Corrective Actions Responsible Timing 

Inspect, and if required, sweep roads at the end of each day and/or when rain 
is likely. 

CPM   

Site workers 

Throughout  

Dust collected around sediment controls will need to be removed regularly to 
maintain effectiveness. Built up material can be re-stockpiled. 

CPM   

Site workers 

Throughout  

If complaints are received regarding dust, the frequency of water spraying or 
dry removal will be increased and recorded in the site register. 

CPM Throughout  
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14.5 Aboriginal heritage management  

Remediation works will be subject to the recommendation of the following aboriginal cultural 
heritage assessment report: 

 Extent Pty Ltd (2019) - Aboriginal Cultural Heritage Assessment Report, Light Horse 
Business Hub, Eastern Creek NSW (SSD 9667).  Prepared for Western Sydney 
Parklands Trust (ref: SYD18198; Version 2; 27 March 2019). 

Prior to ground disturbance, an Aboriginal heritage management plan (AHMP) must be 
developed by a heritage specialist in consultation with the registered aboriginal parties 
(RAPs) and consent authority to provide the post-approval framework for managing 
Aboriginal and historical heritage within the study area.   

15 SALINITY 

Salinity can also reduce water quality, threaten fauna and result in the degradation of 
vegetation and soils, including the loss of productive agricultural land.  Salinity occurs when 
salts, naturally found in soil or groundwater, rise and concentrate at the ground’s surface.  
This is due to changes in the natural water cycle caused by such activities as vegetation 
removal and replacement with shallow rooted, high water using plants, concentrated 
stormwater flows, leaking underground water pipes, and over watering of parks and gardens.  

This section seeks to ensure that consideration is given to the impact of new development on 
salinity processes, as well as the impact of salinity on new development.  Objectives of 
salinity management include: 

 minimise the damage caused to property and vegetation by existing saline soils, or 
processes that may create saline soils; 

 ensure development will not significantly increase the salt load in existing soils and 
watercourses; 

 prevent degradation of the existing soil and groundwater environment. In particular, to 
minimise erosion and sediment loss and water pollution due to siltation and 
sedimentation;  

 ensure concrete slabs, brickwork/masonry products, roads, above ground/underground 
infrastructure is appropriate for the saline conditions as identified.  

Engineering controls to minimise the potential effects of salinity include: 

 groundwater recharge is to be minimised by directing runoff from paved areas (roads, car 
parks, domestic paving etc) into lined stormwater drains rather than along grassed 
channels;  

 encouraging onsite detention of roof runoff and use of low water demanding plants; and 

 encouraging tree planting, especially adjacent to watercourses.  
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All development must incorporate soil conservation measures to minimise soil erosion and 
siltation during construction and following completion of development.  All sediment and 
erosion controls are to be installed prior to the commencement of any construction works and 
maintained throughout the course of construction until disturbed areas have been 
revegetated/ established.   

Where salinity is identified on the site the following potential impacts must be considered:  

 what impact will the development have on existing salinity levels in the soil and 
groundwater,  

 what impact will salinity have on the type of construction proposed which may include the 
method of construction, water treatment devices, etc: 

 AS 2159 - Piling Design and Installation;  

 AS 3600 - Supp1: Concrete structures; 

 AS 3700 - Masonry Structures; 

 AS 2870 - Residential Slabs and Footings; 

 any other relevant standard or provision referred to for salinity under the DCP. 

Where a development site is considered a salinity hazard:  

 cut and fill must be minimised, and sub-soil drainage should be installed along both sides 
of roads.  

For service installation within areas identified as a salinity hazard, the following must occur:  

 utmost care must be taken to ensure that no leakage occurs from water, sewer and 
stormwater pipes;  

 services should be joint trenched where possible; 

 where services crossroads, conduit at least should be laid at the time of the road 
construction;  

 transverse service connections (across roads) must be laid in conduits placed at the time 
of road construction if the service is not laid out at that time;  

 water supply pipes must be copper or a non-metal acceptable to the applicable water 
utility; 

 sewer pipes must be un-plasticised polyvinyl chloride (UPVC) or other material 
acceptable to the applicable water utility;  

 the use of recycled wastewater for the watering of domestic gardens should be minimised 
and in some cases will not be permitted.  
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16 UNEXPECTED FINDS PROTOCOL 

This UFP has been developed for the earthworks associated with remediation of the site.  
Any material that is uncovered during the earthworks that is deemed to be foreign, be that 
within imported fill material or building waste, should be scrutinised further.  The main 
features to look for are: 

 soil material that differs from the natural soil expected and reported onsite; 

 material containing anthropogenic artefacts such as rubble, plastics, metal etc; 

 widespread and/or prevalent detections of friable asbestos or bonded asbestos at 
locations previously not investigated or reported; 

 material with an unnatural odour (e.g. fuel or solvent odour) at locations outside of the 
five remedial areas; 

 material that is noticeably stained in colour; and 

 any material that has evidently been dumped on site. 

Prior to the commencement of bulk earthworks program, an “environmental” induction should 
be undertaken.  This will comprise a meeting with the Principal Contractor / site foreman, 
CPM and the Environmental Consultant.  The purpose of this induction will be to reiterate the 
aim and importance of the UFP and how it is to be implemented. 

Responsibility for its implementation will be assigned.  Reporting of unexpected finds 
potential resulting in environmental issues is recommended to be undertaken on an as-need 
basis using a standard proforma similar to that included in APPENDIX F:.  If an unexpected 
finding is revealed during earthworks, the following protocol is recommended to be followed: 

 cease disturbance of the affected site and evacuate the immediate area; 

 contact the site foreman or appropriate manager who in turn is to contact CPM and the 
Environmental Consultant; 

 site foreman and Environmental Consultant to conduct an assessment of the location of 
the unexpected find to determine extent of the suspected contaminated soil;  

 if the Environmental Consultant considers that the material warrants further investigation 
the area is to be barricaded to provide a minimum ten metre diameter exclusion zone.  If 
necessary, environmental controls should be established to minimise the potential for 
migration of contaminants from the impacted area; 

 contaminated soil incident report is to be completed and issued to CPM and the Principal 
Contractor by the Environmental Consultant; 
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 further visual assessment and sample collection and analysis if required is to be 
undertaken by Environmental Consultant.  If necessary, samples will be sent to a NATA 
registered laboratory; 

 evaluation of analytical data with respect to site specific remediation criteria should be 
undertaken; 

 contaminated soil incident report to be amended with final classification of soils, including 
whether the soils satisfy applicable remediation criteria and/or need to be remediated;  

 area reopened for earthworks following clearance of site (based on chemical and 
physical results and visual / olfactory observations) or validation subsequent to 
remediation. 

 To allow for the continuation of remediation works, any foreign material encountered 
(excluding any ACM) is recommended to be moved to a common location out of the way 
of any site activities and “quarantined”.  The location of this site should be discussed with 
the Principal Contractor and/or representatives. 

 Any material that has known or suspected asbestos should be left in place and not 
disturbed, and the Environmental Consultant should be contacted immediately. 

17 UNEXPLODED ORDINANCE 

Unexploded Ordnance (UXO) can be found in most States and Territories of Australia 
associated with Defence sites.  Defence has undertaken research to identify and define 
these locations.  Within the site, the Lot 10 in DP 1061237 portion was owned and operated 
by Defence since the early 1940s to the early 1990s, however available information suggests 
that use of the site was for accommodation (with associated sewage treatment), and 
transmission operations.  No information is publicly available as to whether the use or 
storage of land service ammunition (LSA) ever took place (e.g. projectiles, mortars, 
pyrotechnics, grenades).   

The above summation is supported from search results of the Department of Defence UXO 
register for the Lot 10 in DP1061237 property, indicating that there was no known occurrence 
of potential UXO in Defence records.  As for the Lot 5 in DP804051 portion of site, this was 
never owned or operated by Defence.  Refer to APPENDIX G: for results imagery following 
the UXO search undertaken by Environmental Earth Sciences.  

Defence’s UXO records are by no means exhaustive and are provided as an indication of the 
wide variety of ordnance types.  These records do not go into a high degree of detail and 
provide only a generic overview of any ordinance that might occur at a site.  The information 
in these records is provided for interest only, it is not to be used or relied on for any other 
purpose. 
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18 QUALITY ASSURANCE AND QUALITY CONTROL 

18.1 Measurement data quality objectives 

‘Step 7’ of the DQO process is a focus on the quality of the information by measurement, that 
is, measurement data quality objectives (MDQOs).  The aim of QA/QC is to deliver data that 
is representative of what is sampled, precise, accurate and reproducible.  As investigations 
involve both field and laboratory QA/QC, these are similarly divided.  The objective of this 
section is to provide the MDQOs and the measurement data quality indicators (MDQIs), 
which will be used to establish whether the DQOs have been met. 

Measurement data quality is typically discussed in terms of precision, accuracy, 
representativeness, comparability and completeness.  Although not necessarily considered 
in list order, the following items will form part of the QA/QC data evaluation: 

 measured parameters: precision, accuracy, repeatability (comparability), blanks; and 

 assessed parameters: completeness, representative of site conditions, sensitivity, 
and holding times.  

The laboratories used will be National Association of Testing Authorities (NATA) accredited 
for the analytical methods performed.  Containers, sample preservation (if necessary) and 
holding times will be consistent with industry practices as set out in ASC NEPM (2013) 
(Schedule B3, section 4.4.1) and as defined by the applicable Standards Australia 
procedure.  The QA parameters selected, and the criteria used to evaluate the analytical 
data are defined below and presented in Table 23: .   
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Table 23:  Measurement data quality indicators (MDQIS) 

Parameter Procedure Minimum Frequency 
Criteria 

(5 to 10x LOR4) >10x LOR 

Repeatability/ Precision  Field Duplicates 1 in 20  <50 RPD <30 RPD 

Lab Replicate* 1 in 20 <50 RPD <30 RPD 

Accuracy* Reference 
Material 

1 in 10 60% to 140%R 80% to 120%R 

Matrix spikes 

Surrogate spikes 

Representativeness* Reagent Blanks 1 per batch No detection 

Holding Times* Every sample - 

Blanks** Trip Blank 1 per batch No detection 

Rinsate Blanks 

Spikes Trip Spike 1 per batch <20 RPD 

Sensitivity Limit of Reporting Every sample LOR < ½ site criteria 

Notes: 
1. RPD – relative percentage difference 

2. %R – percent recovery 

3. LOR – limit of reporting 

4. 4 no limit at <5x LOR 

5. * the MDQI is usually specified in the standard method.  If not, use the default values set out in this table 

6. ** only necessary when measuring dissolved metals and volatile organic compounds in water samples 

 

18.2 Measurement data quality indicators 

All measurement data quality indicators (MDQIs) have a field sampling and laboratory 
analytical component, as discussed below. 

18.2.1 Repeatability (Field collected intra-and inter-laboratory duplicates) 

These samples provide a check on the analytical performance of the primary laboratory 
through analysis of ‘blind’ (intra-laboratory) duplicates at the primary laboratory and ‘split’ 
(inter-laboratory) duplicates at a secondary laboratory.  At least 5 percent of soil samples (1 
in 20) per day are collected in triplicate (one primary, one blind and one split duplicate 
sample).  For comparability of data, it is important that there is little delay in the sample 
submission (i.e. within specific analyte holding times). 

For duplicate samples, because of error associated with field splitting, an RPD of between 80 
and 150% (depending on the substance) will be allowed as the MDQI (see Table 23: ).  Soil 
heterogeneity due to the “nugget effect” could result in significantly greater difference, 
particularly for metals.  Consequently, samples with the most observable field homogeneity 
are selected.  Any value >50% RPD will be noted and discussed, as per Standards Australia 
requirements, with respect to its acceptability for inclusion in the dataset. 
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18.2.2 Precision 

Precision is a measure of the reproducibility of results, and is assessed on the basis of 
agreement between a set of replicate results obtained from duplicate analyses.  The 
precision of a duplicate determination can be measured as RPD, and is calculated from the 
following equation: 
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where:  X1 is the first duplicate value 

X2 is the second duplicate value 

The field blind and split duplicate results and calculated RPDs are compared to the criteria 
presented in Table 23: . 

18.2.3 Accuracy 

Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured.  The determination of accuracy can be 
achieved through the analysis of known reference materials or assessed by the analysis of 
matrix spikes.  Accuracy is measured in terms of percentage recovery as defined by the 
following equation: 

100
SA

SRSSR
R% 


  

where:  %R = percentage recovery of the spike 

     SSR = spiked sample result 

     SR  = sample result (native) 

     SA  = spike added 

Laboratories calculate percentage recoveries of spiked compounds, which are evaluated 
against control or acceptance limits taken from the appropriate method or the particular 
analytical program.  If the spike recovery for a sample does not fall within the prescribed 
control limits, laboratory based corrective action will be sought. 

Surrogate spikes consist of spiking non-target compounds into the sample prior to analysis.  
The spiked compounds are expected to behave during analysis in the same way as the 
target compounds.  Every sample is spiked prior to extraction or analysis with surrogate 
compounds that are representative of the analysis.  If surrogate spike recovery does not 
meet the prescribed control limits, samples will be reanalysed.   
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18.2.4 Representativeness 

Data Point Evaluation 

Representativeness expresses the degree to which sample data accurately and precisely 
represents a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition. 

Representativeness is primarily dependent on the design and implementation of the 
sampling program.  Representativeness of the data is partially ensured by the avoidance of 
contamination, adherence to sample handling and analysis protocols, and use of proper 
chain-of-custody and documentation procedures.  Blanks, holding times and field duplicates 
are all QA parameters that can assist in the analysis of representativeness for data point 
evaluation and will need to be analysed as part of the measurement data quality 
assessment. 

Data Set Evaluation 

Whether the data is representative of the site is checked in part by undertaking an evaluation 
of the whole data set to establish the data is compatible.  Data compatibility is authenticated 
by confirming that the laws of chemistry are upheld (e.g. nitrate is not present when Eh is -
250 mV), that intra-laboratory analysis relationships are consistent (i.e. BTEX is a subset of 
the TPH C6-C9 fraction), that observations and field measurements are in agreement with 
other field data and the laboratory data and that results are consistent with the geology, 
history and logic. 

18.2.5 Completeness 

The following information will be obtained to check for completeness of data sets: 

 chain-of-custody forms (completed by Environmental Earth Sciences and the 
laboratory); 

 Sample receipt forms; 

 Requested sample results reported; 

 Blank data reported; 

 Laboratory duplicates reported and relative percent differences (RPDs) calculated; 

 Surrogate spike data reported; 

 Spike data reported; and 

 NATA stamp on reports. 
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18.2.6 Comparability 

Comparability is the evaluation of the similarity of conditions (e.g. sample depth, sample 
homogeneity, sampling procedures) under which separate sets of data are produced to 
ensure minimal common error.  Data comparability should be demonstrated by the use of 
standardised sampling and analysis procedures.  Data comparability was maintained by 
undertaking the investigations as follows: 

 sampling during the investigation will be conducted by trained Environmental Earth 
Sciences field team using Environmental Earth Sciences’ standard operating 
procedures; and 

 the same laboratories should be used for all relevant primary and duplicate samples 
using the same NATA approved analytical methods and holding times briefly 
summarised in Table 24: . 
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Table 24:  Analytical methods and holding times 

Analytical Method Matrix Method Description 

pH Soil Measurement of the hydrogen-ion concentration in a soil-water or 
soil aqueous calcium chloride suspension and is expressed in pH 
units. ASC NEPM (2013) Schedule B(3). 24 hour holding time 
recommended (7 days allowed). 

Moisture Content Soil A gravimetric procedure based on weight loss over a 12 hour 
drying period at 103-105 °C. This method is compliant with ASC 
NEPM (2013) Schedule B(3) (14 day holding time). 

TPH – Semi-volatile 
Fraction 

Soil (USEPA SW 846 - 8015A) Sample extracts are analysed by 
Capillary GC/FID and quantified against alkane standards over 
the range C10 - C36. This method is compliant with ASC NEPM 
(2013) Schedule B(3) (Method 506.1) (14 day holding time). 

TPH – Semi-volatile 
Fraction (Silica Gel 
Clean Up) 

Soil / Water (USEPA SW 846 - 8015A) Sample extracts are analysed by 
Capillary GC/FID and quantified against alkane standards over 
the range C10 - C36. This method is compliant with ASC NEPM 
(2013) Schedule B(3) (Method 506.1) (14 day holding time). 

PAH  Soil / Water (USEPA SW 846 - 8270B) Extracts are analysed by Capillary 
GC/MS in Selective Ion Mode (SIM) and quantification is by 
comparison against an established 5 point calibration curve. This 
method is compliant with ASC NEPM (2013) Schedule B(3) 
(Method 502 and 507) (14 day holding time). 

TPH Volatiles/BTEX Soil (USEPA SW 846 - 8260B) Extracts are analysed by Purge and 
Trap, Capillary GC/MS. Quantification is by comparison against 
an established 5 point calibration curve. This method is compliant 
with ASC NEPM (2013) Schedule B(3) (Method 501)   (14 day 
holding time). 

Total Metals by ICP-MS Soil / Water (APHA 21st ed., 3120; USEPA SW 846 - 6010) (ICPAES) Metals 
are determined following an appropriate acid digestion of the soil. 
The ICPAES technique ionises samples in a plasma, emitting a 
characteristic spectrum based on metals present. Intensities at 
selected wavelengths are compared against those of matrix 
matched standards. This method is compliant with ASC NEPM 
(2013) Schedule B(3) (6 month holding time). 

TPH – Semi-volatile 
Fraction 

Water USEPA SW 846 - 8015A The sample extract is analysed by 
Capillary GC/FID and quantification is by comparison against an 
established 5-point calibration curve of n-Alkane standards. This 
method is compliant with ASC NEPM (2013) Schedule B(3) (14 
day holding time). 

TPH Volatiles / BTEX Water USEPA SW 846 - 8260B Water samples are directly purged prior 
to analysis by Capillary GC/MS and quantification is by 
comparison against an established 5-point calibration curve. 
Alternatively, a sample is equilibrated in a headspace vial and a 
portion of the headspace determined by GCMS analysis. This 
method is compliant with ASC NEPM (2013) Schedule B(3) (14 
day holding time). 
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18.2.7 Sensitivity 

When interferences are present in the sample, a loss of sensitivity can occur resulting in an 
increase in the method detection limit.  In some instances (e.g. where one or more 
compounds have particularly high concentrations) the sample must be diluted for analysis.  
This increases the method detection limit by the dilution factor. 

The detection limits achieved by the laboratory, when adjusted for dry weight and 
interferences from the presence of other chemicals within the sampled matrix, must be less 
than half the site criteria for all analytes tested (i.e. 2 x LOR <site criteria). 

18.2.8 Blanks 

To meet the QC acceptance criteria, laboratory blanks should have no detectable 
concentrations of the target compounds.  Trip blanks (taken to and returned from the field) 
and rinsate blanks (taken in the field) will only be necessary for analysing dissolved metals 
and volatile organic compounds in water samples where the threshold value is near the 
detection limit for an individual compound or element. 

18.2.9 Holding times 

Where standard holding times are exceeded, a discussion, using professional judgement, as 
to the integrity of the data will be required, taking into account such factors as field storage, 
laboratory storage and even sample bottle characteristics. 

18.2.10 Procedures for anomalous samples and confirmation checking 

All results will be checked for discrepancies by Environmental Earth Sciences against the 
anticipated results and all other results within 8 hours of receipt of the results from the 
laboratory. 

Any result that is considered by the supervising scientist to be unusually high or at variance 
with other results is automatically reanalysed.  A significantly different result requires 
immediate remedial action on the whole sample batch (retesting or using an alternative 
analytical method) at the laboratory’s expense. 

After appropriate checking by laboratories, all sample analysis result work-sheets, including 
those of duplicates and replicate analyses, will be checked Environmental Earth Sciences.  
Once confirmation checking is completed the final laboratory report is issued. 

For blind duplicates, if one sample has more than two analytes exceeding the data quality 
objectives, the sample is carefully checked.  If the error is not apparent, the sample is 
rejected.  If more than three samples are rejected all the samples collected at that time are 
rejected.  These samples are then re-sampled and reanalysed. 
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19 DELIVERABLES 

19.1 Construction environmental management plan (CEMP) 

In NSW, pollution from building and construction sites is regulated under the POEO Act.  
Under the POEO Act it is an offence to allow substances other than rainwater to enter a 
waterway or a stormwater system, covering requisite procedures for mitigation of potential 
erosion, sedimentation and dust generation ensuring potential nuisance, health issues and 
harm to the environment are appropriately managed throughout the project.   

It is recommended that a project-specific CEMP or similar environmental management 
document be prepared as a condition of consent for development, documenting requisite 
procedures for:  

 mitigating sedimentation of drains and waterways;  

 ensuring appropriate physical and chemical quality of discharge waters such that there 
will be no adverse ecological, aesthetic or recreation impact to nearby receiving water 
bodies;  

 providing advice on the management of general waste; and 

 to ensure the effectiveness of environmental controls, and should there be an 
environmental incident, the emergency contact and response procedure.  

19.2 Material certification advice 

19.2.1 Waste classification  

For reporting of waste classification assessment, at a minimum the following information 
should be formalised: 

 Material source and description. 

 Sampling density, pattern, contaminants tested.  

 Result summary including comparison to Waste Guidelines threshold criteria.  

 Waste classification advice.  

Information for offsite disposal works: 

 Source location 

 Estimated volume (based on excavation size). 

 Actual volume of disposal. 

 Waste classification advice. 
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 Name of transporter.  

 Final destination and POEO licence details.  

 Reconciliation of waste dockets with actual disposal volume. 

 Reconciliation of actual disposal volume and the estimated volume of disposal (based on 
excavation size). 

19.2.2 Natural material certification 

For certification of natural materials, whether they be imported / exported as part of 
remediation works, the following information should be formalised: 

 Material source and description. 

 Sampling density, pattern, contaminants tested in accordance with ENM Order 
requirements.  

 Result summary including comparison to ENM Order threshold criteria.  

 Conclusion on suitability of material for beneficial reuse.  

19.3 Validation report 

At the completion of remediation activities, a Validation Report should be prepared in 
accordance with the NSW OEH (2011).  Validation will confirm either directly or statistically 
that the remediation of soils and water on site comply with the remediation criteria and have 
a concluding statement on the suitability of the site for the proposed use.   

It is recommended that this Validation Report be submitted to the Trust within 60 days of 
completion of remediation activities in accordance with SEPP55 requirements.  

20 LIMITATIONS 

This report has been prepared by Environmental Earth Sciences NSW ACN 109 404 006 in 
response to and subject to the following limitations: 

1. The specific instructions received from Western Sydney Parklands Trust; 

2. The specific scope of works set out in PO1192017 issued by Environmental Earth 
Sciences NSW Pty Ltd; 

3. May not be relied upon by any third party not named in this report for any purpose except 
with the prior written consent of Environmental Earth Sciences NSW (which consent may 
or may not be given at the discretion of Environmental Earth Sciences NSW); 
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4. This report comprises the formal report, documentation sections, tables, figures and 
appendices as referred to in the index to this report and must not be released to any third 
party or copied in part without all the material included in this report for any reason; 

5. The report only relates to the site referred to in the scope of works being part of Lot 10 
DP1061237 and part of Lot 5 DP804051 (“the site”); 

6. The report relates to the site as at the date of the report as conditions may change 
thereafter due to natural processes and/or site activities; 

7. No warranty or guarantee is made in regard to any other use than as specified in the 
scope of works and only applies to the depth tested and reported in this report; 

8. Fill, soil, groundwater and rock to the depth tested on the site may be fit for the use 
specified in this report.  Unless it is expressly stated in this report, the fill, soil and/or rock 
may not be suitable for classification as clean fill, excavated natural material (ENM) or 
virgin excavated natural material (VENM) if deposited off site; 

9. This report is not a geotechnical or planning report suitable for planning or zoning 
purposes; and 

10. Our General Limitations set out at the back of the body of this report. 
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22 GLOSSARY OF TERMS 

The following descriptions are of terms used in the text of this report. 

Acid Sulfate Soil (ASS).  A soil containing iron sulfides deposited during either the 
Pleistocene or Holocene geological epochs (Quaternary aged) as sea levels rose and fell.  

Alluvial.  Describes material deposited by, or in transit in, flowing water. 
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Anaerobic.  Reducing or without oxygen. 

Aquifer.  A rock or sediment in a formation, group of formations, or part of a formation which 
is saturated and sufficiently permeable to transmit economic quantities of water to wells and 
springs. 

Aquifer, confined.  An aquifer that is overlain by a confining bed with significantly lower 
hydraulic conductivity than the aquifer. 

Aquifer, perched.  A region in the unsaturated zone where the soil is locally saturated 
because it overlies soil or rock of low permeability. 

Background.  The natural level of a property. 

Baseline.  An initial value of a measure. 

Biodegradation.  A biochemical process of microbial oxidation of complex organic 
compounds, to simpler chemical products.  Micro-organisms derive the energy and cell 
carbon for growth from oxidation of organic compounds. 

Bore.  A hydraulic structure that facilitates the monitoring of groundwater level, collection of 
groundwater samples, or the extraction (or injection) of groundwater.  Also known as a well, 
monitoring well or piezometer, although piezometers are typically of small diameter and only 
used for measuring the groundwater elevation or potentiometric surface. 

Borehole.  An uncased well drill hole. 

Cation Exchange Capacity (CEC).  The maximum positive charge required to balance the 
negative charge on colloids (clays and other charged particles).  The units are milli-
equivalents per 100 grams of material or centimoles of charge per kilogram of exchanger. 

Clay.  A soil material composed of particles finer than 0.002 mm.  When used as a soil 
texture group such soils contain at least 35% clay. 

Colluvial.  Unconsolidated soil and rock material moved down-slope by gravity. 

Confined Aquifer.  An aquifer that is confined between two low-permeability aquitards.  The 
groundwater in these aquifers is usually under hydraulic pressure, i.e. its hydraulic head is 
above the top of the aquifer. 

Confining layer.  A layer with low vertical hydraulic conductivity that is stratigraphically 
adjacent to one or more aquifers.  A confining layer is an aquitard.  It may lie above or below 
the aquifer. 

Contaminant.  Generally, any chemical species introduced into the soil or water.  More 
particularly relates to those species that render soil or water unfit for beneficial use. 

Contamination.  Is considered to have occurred when the concentration of a specific 
element or compound is established as being greater than the normally expected (or actually 
quantified) background concentration. 
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Diffusion.  A process by which species in solution move, driven by concentration gradients 
(from high to low). 

Dilution.  The mixing of a small volume of contaminated leachate with a large volume of 
uncontaminated water.  The concentration of contaminants is reduced by the volume of the 
lower concentrated water.  However the physical process of dilution often causes chemical 
disequilibria resulting in the destruction of ligand bonds, the alteration of solubility products 
and the alteration of water pH.  This usually causes precipitation by different chemical means 
of various species. 

Discrete sample.  Samples collected from different locations and depths that will not be 
composited but analysed individually. 

Dispersion.  A process by which species in solution mix with a second solution, thus 
reducing in concentration.  In particular, relates to the reduction in concentration resulting 
from the movement of flowing groundwater. 

Dissolved Oxygen (DO).  Oxygen in the gaseous phase dissolved in water.  Measured 
either as a concentration in mg/L or as a percentage of the theoretical saturation point, which 
is inversely related to temperature.  At 19, 20 and 21 degrees Celsius, the oxygen 
concentrations in mg/L corresponding to 100% saturation are 9.4, 9.2 and 9.0 respectively. 

Electrical Conductivity (EC).  The EC of water is a measure of its ability to conduct an 
electric current.  This property is related to the ionic content of the sample, which is in turn a 
function of the total dissolved (ionisable) solids (TDS) concentration.  An estimate of TDS in 
fresh water can be obtained by multiplying EC by 0.65. 

Flow path.  The direction in which groundwater is moving. 

Fluvial.  A material deposited by, or in transit, in streams or watercourses. 

Fracture.  A break in the geological formation, e.g. a shear or a fault. 

Gradational.  The lower boundary between soil layers (horizons) has a gradual transition to 
the next layer.  The solum (soil horizon) becomes gradually more clayey with depth. 

Gradient.  The rate of inclination of a slope.  The degree of deviation from the horizontal; 
also refers to pressure. 

Groundwater.  The water held in the pores in the ground below the water table. 

Groundwater Elevation. The elevation of the groundwater surface measured relative to a 
specified datum such as the Australian Height Datum (mAHD) or an arbitrary survey datum 
onsite, or “reduced level” (mRL).  

Head space.  The air space at the top of a soil or water sample.  

Heavy Metals.  All metallic elements whose atomic mass exceeds that of calcium (20) and 
includes lead (Pb), copper (Cu), Zinc (Zn), cadmium (Cd), and tin (Sn).   

Heterogeneous.  A condition of having different characteristics in proximate locations.  Non-
uniform. (Opposite of homogeneous). 
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Horizon.  An individual soil layer, based on texture and colour, which differs from those 
above and below. 

Hydraulic Conductivity (K).  A coefficient describing the rate at which water can move 
through a permeable medium.  It has units of length per time. The units for hydraulic 
conductivity are typically m3/day/m2 or m/day. 

Hydraulic Gradient (i). The rate of change in total head per unit of distance of flow in a 
given direction – the direction is that which yields a maximum rate of decrease in head. 
Hydraulic Gradient is unit less. 

Hydraulic Head (h).  The sum of the elevation head and the pressure head at a point in an 
aquifer.  This is typically reported as an elevation above a fixed datum, such as sea level. 

Hydrocarbon.  A molecule consisting of carbon and hydrogen atoms only, such as found in 
petroleum. 

Hydrocarbon, volatile.  A hydrocarbon with a low boiling point (high vapour pressure).  
Normally taken to mean those with ten (or less) carbon atoms per molecule. 

Infiltration.  The passage of water, under the influence of gravity, from the land surface into 
the subsurface. 

Ionic Exchange.  Adsorption occurs when a particle with a charge imbalance, neutralises 
this charge by the attraction (and subsequent adherence of) ions of opposite charge from 
solution.  There are two types of such a charge: pH dependent; and pH independent or 
crystalline charge.  Metal hydroxides and oxy-hydroxides represent examples of the former 
type, whilst clay minerals are representative of the latter and are normally associated with 
cation exchange.  

Ions.  An ion is a charged element or compound as a result of an excess or deficit of 
electrons.  Positively charged ions are called cations, whilst negatively charged ions are 
called anions.  Cations are written with superscript +, whilst anions use - as the superscript.  
The major aqueous ions are those that dominate total dissolved solids (TDS).  These ions 
include: Cl-, SO42-, HCO3-, Na+, Ca2+, Mg2+, K+, NH4+, NO3-, NO2-, F-, PO43- and the 
heavy metals.   

Lithic.  Containing large amounts of fragments derived from previously formed rocks.  

Mottled.  Masses, blobs or blotches of sub-dominant, varying colours in the soil matrix. 

Nodulation.  Are hard, usually small, accumulation of precipitated iron and/or manganese in 
the soil profile, usually a result of past alternating periods of oxidation/reduction. 

Nodule.  A small, concretionary (hard) deposit, usually of iron and/or manganese. 

Organics.  Chemical compounds comprising atoms of carbon, hydrogen and others 
(commonly oxygen, nitrogen, phosphorous, sulfur).  Opposite is inorganic, referring to 
chemical species not containing carbon. 
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Oxidation.  Was originally referred only to the addition of oxygen to elements.  However 
oxidation now encompasses the broader concept of the loss of electrons by electron transfer 
to other ions.   

Perched Groundwater.  Unconfined groundwater separated from an underlying main body 
of groundwater by an unsaturated zone. Perched groundwater typically occurs in 
discontinuous, often ephemeral, lenses, with unsaturated conditions both above and below.  

Permeability (k).  Property of porous medium relating to its ability to transmit or conduct 
liquid (usually water) under the influence of a driving force.  Where water is the fluid, this is 
effectively the hydraulic conductivity.  A function of the connectivity of pore spaces. 

Piezometric or Potentiometric Surface.  A surface that represents the level to which water 
will rise in cased bores.  The water table is the potentiometric surface in an unconfined 
aquifer. 

pH.  A logarithmic index for the concentration of hydrogen ions in an aqueous solution, which 
is used as a measure of acidity.   

Polycyclic aromatic Hydrocarbons (PAHs).  Complex organic molecules which originate 
typically in the combustion of organic compounds. 

Potential Acid Sulfate Soil (PASS).  A soil that has the potential to become acidic if it is 
exposed to the atmosphere. 

Porosity (n). The ratio of the volume of void spaces in a rock or sediment to the total volume 
of the rock or sediment. Typically given as a percentage. 

Porosity, effective (ne). The volume of the void spaces through which water or other fluids 
can travel in a rock or sediment divided by the total volume of the rock or sediment. 

Precipitation (chemical).  There are two types of precipitation, pH dependent precipitation 
and solubility controlled precipitation.  As the pH is raised beyond a threshold level the 
precipitation of metal cations such as oxy-hydroxides and hydroxides occur.  As the pH is 
raised further precipitation continues until there are very few metal cations remaining in 
solution.  This reaction is entirely reversible.  Solubility controlled precipitation occurs 
between two ions when, at a given temperature and pressure, the concentration of one of the 
ions exceeds a certain level. 

Profile.  The solum.  This includes the soil A and B horizons and is basically the depth of soil 
to weathered rock. 

Purge (wells).  The pumping out of well water to remove drilling debris or impurities; also 
conducted to bring fresh groundwater into the casing for sample collection.  The later 
ensures that a more representative sample of an aquifer is taken. 

QA/QC.  Quality Assurance / Quality Control. 

Recharge Area.  Location of the replenishment of an aquifer by a natural process such as 
addition of water at the ground surface, or by an artificial system such as addition through a 
well 
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Recovery.  The rate at which a water level in a well rises after pumping ceases. 

Redox.  REDuction-OXidation state of a chemical or solution. 

Redox potential (Eh).  The oxidation/reduction potential of the soil or water measured as 
milli-volt. 

Reducing Conditions.  Can be simply expressed as the absence of oxygen, though 
chemically the meaning is more complex.  For more details refer to OXIDATION.   

Remediation.  The restoration of land or groundwater contaminated by pollutants, to a state 
suitable for other, beneficial uses. 

Representative Sample.  Assumed not to be significantly different than the population of 
samples available.  In many investigations samples are often collected to represent the worst 
case situation. 

Saturated Zone.  A zone in which the rock or soil pores are filled (saturated) with water. 

Shale.  Fine-grained sedimentary rock formed by the compaction of silt, clay, or sand that 
accumulates in deltas and on lake and ocean bottoms.  It is the most abundant of all 
sedimentary rocks.   

Standing Water Level (SWL). The depth to the groundwater surface in a well or bore 
measured below a specific reference point – usually recorded as metres below the top of the 
well casing or below the ground surface. 

Stratigraphy.  A vertical sequence of geological units. 

Subsoil.  Subsurface material comprising the B and C horizons of soils with distinct profiles.  
They often have brighter colours and higher clay content than topsoils.   

Texture.  The size of particles in the soil.  Texture is divided into six groups, depending on 
the amount of coarse sand, fine sand, silt and clay in the soil. 

Topsoil.  Part of the soil profile, typically the A1 horizon, containing material which is usually 
darker, more fertile and better structured than the underlying layers. 

Total Dissolved Salts (TDS).  The total dissolved salts comprise dissociated compounds 
and undissociated compounds, but not suspended material, colloids or dissolved gases.   

Toxicity.  The inherent potential or capacity of a material to cause adverse effects in a living 
organism. 

Unsaturated Zone.  The zone between the land surface and the water table, in which the 
rock or soil pores contain both air and water (water in the unsaturated zone is present at less 
than atmospheric pressure). It includes the root zone, intermediate zone and capillary fringe. 
Saturated bodies such as perched groundwater may exist in the unsaturated zone. Also 
referred to as the Vadose Zone. 

Volatile.  Having a low boiling or subliming pressure (a high vapour pressure). 
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Water table.  Interface between the saturated zone and unsaturated zones.  The surface in 
an aquifer at which pore water pressure is equal to atmospheric pressure. 

Well.  A hydraulic structure that facilitates the monitoring of groundwater level, collection of 
groundwater samples, or the extraction (or injection) of groundwater.  Also known as a Bore. 
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ENVIRONMENTAL EARTH SCIENCES GENERAL 
LIMITATIONS 
Scope of services 
The work presented in this report is Environmental Earth Sciences response to the specific scope of works 
requested by, planned with and approved by the client.  It cannot be relied on by any other third party for any 
purpose except with our prior written consent.  Client may distribute this report to other parties and in doing so 
warrants that the report is suitable for the purpose it was intended for.  However, any party wishing to rely on this 
report should contact us to determine the suitability of this report for their specific purpose. 

Data should not be separated from the report 
A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should 
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation 
may occur. 

Subsurface conditions change 
Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and 
or groundwater.  However, contaminants may be present in areas that were not investigated, or may migrate to 
other areas.  Analysis cannot cover every type of contaminant that could possibly be present.  When combined 
with field observations, field measurements and professional judgement, this approach increases the probability 
of identifying contaminated soil and or groundwater.  Under no circumstances can it be considered that these 
findings represent the actual condition of the site at all points. 

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when 
they are taken.  Actual conditions between sampling locations differ from those inferred because no professional, 
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what 
is hidden below the ground surface.  The actual interface between materials may be far more gradual or abrupt 
than an assessment indicates.  Actual conditions in areas not sampled may differ from that predicted.  Nothing 
can be done to prevent the unanticipated.  However, steps can be taken to help minimize the impact.  For this 
reason, site owners should retain our services. 

Problems with interpretation by others 
Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental 
Earth Sciences NSW.  This will identify variances, maintain consistency in how data is interpreted, conduct 
additional tests that may be necessary and recommend solutions to problems encountered on site.  Other parties 
may misinterpret our work and we cannot be responsible for how the information in this report is used.  If further 
data is collected or comes to light we reserve the right to alter their conclusions. 

Obtain regulatory approval 
The investigation and remediation of contaminated sites is a field in which legislation and interpretation of 
legislation is changing rapidly.  Our interpretation of the investigation findings should not be taken to be that of 
any other party.  When approval from a statutory authority is required for a project, that approval should be 
directly sought by the client. 

Limit of liability 
This study has been carried out to a particular scope of works at a specified site and should not be used for any 
other purpose.  This report is provided on the condition that Environmental Earth Sciences NSW disclaims all 
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the 
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part, 
on the contents of this report.  Furthermore, Environmental Earth Sciences NSW disclaims all liability in respect of 
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client, 
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated 
in the brief outlined in Environmental Earth Sciences NSW’s proposal number and according to Environmental 
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites. 

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or 
otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever 
that may arise in any way in connection with the supply of services.  Under circumstances where liability cannot 
be excluded, such liability is limited to the value of the purchased service. 
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APPENDIX A: RESULTS SUMMARY TABLES 



TABLE A1 - RESULTS SUMMARY TABLE SOIL
DP1 3.8-4.0 TP1 0.1-0.2 TP1 2.0-2.2 TP2 0.8-1.0 FD1 TP2 4.0-4.2 TP3 1.2-1.3 TP4 0-0.2 TP6 0.2-0.3 TP7 0.1-0.2 TP8 0.8-1.0 TP9 0.1-0.3 TP11 0.1-0.3

DP1 TP1 TP1 TP2 TP2 TP2 TP3 TP4 TP6 TP7 TP8 TP9 TP11

3.8-4 0.1-0.2 2-2.2 0.8-1 4-4.2 1.2-1.3 0-0.2 0.2-0.3 0.1-0.2 0.8-1 0.1-0.3 0.1-0.3

22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017

NEPM 2013 Table 
1A(3) Comm/Ind D Soil 

HSL for Vapour 
Intrusion, Clay

NEPM 2013 Table 1B(6) 
ESLs for Comm/Ind, Fine 

Soil

EILs derived according 
to  NEPM 2013

Analyte Units EQL 0-1m 0-2m 0-2m

Weight Used for % Calculation kg 0.0001  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos (Fines and Fibrous <7mm) g 0.0004  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos (Fines and Fibrous FA+AF) % (w/w) 0.001  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos Containing Material g 0.1  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos Containing Material % (w/w) 0.01  -  -  -  -  -  -  -  -  -  -  -  -  - 

Fibrous Asbestos >7mm g 0.0004  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos Type -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos Detected  -  -  -  -  -  -  -  -  -  -  -  -  - 

APPROVED IDENTIFIER: --  -  -  -  -  -  -  -  -  -  -  -  -  - 

Unknown Mineral Fibre Detected g/kg 0.1  -  -  -  -  -  -  -  -  -  -  -  -  - 

Asbestos Type -  - NA  -  -  -  -  - NA NA NA NA NA NA

Asbestos Detected  - No  -  -  -  -  - No No No No No No

Asbestos (Trace) Fibres 5  - No  -  -  -  -  - No No No No No No

APPROVED IDENTIFIER: --  - S.SPOONER  -  -  -  -  - S.SPOONER S.SPOONER S.SPOONER S.SPOONER S.SPOONER S.SPOONER

Moisture Content % 1 15.3 5.6 22.2 11.4 10.3 16.4 10.9 4.2 14.6 2.4 10.5 5.6 6.2

Benzo(a)pyrene TEQ (LOR) mg/kg 0.5 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 3.4 2

Benzo(b+j)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.2 1.2

Benzo(a)pyrene TEQ calc (Half) mg/kg 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 3.1 1.8

Benzo(a)pyrene TEQ calc (Zero) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.8 1.5

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

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

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

Benzo(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 0.9

Benzo(a)pyrene mg/kg 0.5 0.7 0.8 3.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.3 1.2

Benzo(ghi)perylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.3 0.7

Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5

Chrysene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.5 0.9

Dibenzo(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 3.2 2

Fluorene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Indeno(1,2,3-cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 0.5

Naphthalene (Ex SVOC) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

PAHs (Sum of total) mg/kg 0.5 4000 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 11.2 <0.5 <0.5 <0.5 1.3 18.7 10.8

Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.8 <0.5 <0.5 <0.5 <0.5 1.5 1.1

Pyrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 3.6 2.3

Total PAH (NSW Waste 2014) mg/kg 200 800 <8 <8 <8 <8 <8 <8 12.4 <8 <8 <8 4.8 18.25 11.6

Carcinogenic PAHs as B(a)P TPE mg/kg 40 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 2.888 1.631

Mercury mg/kg 0.1 730 4 16 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Arsenic mg/kg 5 3000 160 100 400 <5 <5 7 6 5 7 <5 <5 6 <5 <5 <5 <5

Cadmium mg/kg 1 900 20 80 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chromium (III+VI) mg/kg 2 320 13 11 22 17 15 13 <2 4 25 19 25 42 56

Copper mg/kg 5 240000 85 10 15 15 14 12 26 <5 87 13 64 28 24 33

Lead mg/kg 5 1500 1800 100 400 11 49 15 22 20 18 <5 <5 23 <5 16 20 22

Nickel mg/kg 2 6000 60 40 160 7 6 6 6 5 6 <2 37 10 114 20 40 46

Zinc mg/kg 5 400000 330 36 48 17 15 13 30 8 23 16 51 47 46 57

C10-C16 mg/kg 50 1000 <50 <50 <50 <50 <50 <50 5600 <50 <50 <50 <50 <50 <50

C16-C34 mg/kg 100 2500 3500 <100 <100 <100 <100 <100 <100 2720 <100 <100 <100 <100 150 <100

C34-C40 mg/kg 100 6600 10000 <100 <100 <100 <100 <100 <100 910 <100 <100 <100 <100 110 <100

F2-NAPHTHALENE mg/kg 50 NL 170 <50 <50 <50 <50 <50 <50 5600 <50 <50 <50 <50 <50 <50

C10 - C14 mg/kg 50 <50 <50 <50 <50 <50 <50 3390 <50 <50 <50 <50 <50 <50

C15 - C28 mg/kg 100 <100 <100 <100 <100 <100 <100 4680 <100 <100 <100 <100 <100 <100

C29-C36 mg/kg 100 <100 <100 <100 <100 <100 <100 680 <100 <100 <100 <100 120 <100

+C10 - C36 (Sum of total) mg/kg 50 10000 40000 <50 <50 <50 <50 <50 <50 8750 <50 <50 <50 <50 120 <50

C10 - C40 (Sum of total) mg/kg 50 <50 <50 <50 <50 <50 <50 9230 <50 <50 <50 <50 260 <50

TPH C10-C14  Fraction after Silica Cleanupmg/kg 50  -  -  -  -  -  -  -  -  -  -  -  -  - 

TPH C15-C28  Fraction after Silica Cleanupmg/kg 100  -  -  -  -  -  -  -  -  -  -  -  -  - 

TPH C29-C36  Fraction after Silica Cleanupmg/kg 100  -  -  -  -  -  -  -  -  -  -  -  -  - 

TRH >C10-C16 (after silica gel clean-up) mg/kg 50  -  -  -  -  -  -  -  -  -  -  -  -  - 

TRH >C16-C34 (after silica gel clean-up) mg/kg 100  -  -  -  -  -  -  -  -  -  -  -  -  - 

TRH >C34-C40 (after silica gel clean-up) mg/kg 100  -  -  -  -  -  -  -  -  -  -  -  -  - 

TRH C10-C36 (Total) (after silica gel clean-up)mg/kg 50  -  -  -  -  -  -  -  -  -  -  -  -  - 

>C10 - C16 Fraction minus Naphthalene (F2) (SG)mg/kg 50  -  -  -  -  -  -  -  -  -  -  -  -  - 

>C10 - C40 Fraction (sum) (SG) mg/kg 50  -  -  -  -  -  -  -  -  -  -  -  -  - 

Benzene mg/kg 0.2 4 95 10 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Ethylbenzene mg/kg 0.5 NL 185 600 2400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Naphthalene mg/kg 1 NL 370 370 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Toluene mg/kg 0.5 NL 135 288 1152 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

C6 - C9 mg/kg 10 650 2600 <10 <10 <10 <10 <10 <10 26 <10 <10 <10 <10 <10 <10

Total BTEX mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Xylene (m & p) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Xylene (o) mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Xylene Total mg/kg 0.5 NL 95 1000 4000 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

C6-C10 less BTEX (F1) mg/kg 10 310 215 <10 <10 <10 <10 <10 <10 54 <10 <10 <10 <10 <10 <10

C6-C10 mg/kg 10 800 <10 <10 <10 <10 <10 <10 54 <10 <10 <10 <10 <10 <10

Asbestos Classification and Quantitation

BTEX and volatile TRHs

Total Recoverable Hydrocarbons - Semivolatile

Heavy Metals

Asbestos Identification in Soils

PAH/Phenols (SIM)

Asbestos Identification in Bulk Solids

Field_ID

LocCode

Sample_Depth_Range

Sampled_Date-Time

Matrix_Description
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1B(7) Management 
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Soil
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Leaching)

NSW 2014 Restricted 
Solid Waste CT2 (No 

Leaching)



TABLE A1 - RESULTS SUMMARY TABLE SOIL
DP1 3.8-4.0

DP1

3.8-4

22/11/2017

NEPM 2013 Table 
1A(3) Comm/Ind D Soil 

HSL for Vapour 
Intrusion, Clay

NEPM 2013 Table 1B(6) 
ESLs for Comm/Ind, Fine 

Soil

EILs derived according 
to  NEPM 2013

Analyte Units EQL 0-1m 0-2m 0-2m

Weight Used for % Calculation kg 0.0001  - 

Asbestos (Fines and Fibrous <7mm) g 0.0004  - 

Asbestos (Fines and Fibrous FA+AF) % (w/w) 0.001  - 

Asbestos Containing Material g 0.1  - 

Asbestos Containing Material % (w/w) 0.01  - 

Fibrous Asbestos >7mm g 0.0004  - 

Asbestos Type -  - 

Asbestos Detected  - 

APPROVED IDENTIFIER: --  - 

Unknown Mineral Fibre Detected g/kg 0.1  - 

Asbestos Type -  - 

Asbestos Detected  - 

Asbestos (Trace) Fibres 5  - 

APPROVED IDENTIFIER: --  - 

Moisture Content % 1 15.3

Benzo(a)pyrene TEQ (LOR) mg/kg 0.5 1.2

Benzo(b+j)fluoranthene mg/kg 0.5 <0.5

Benzo(a)pyrene TEQ calc (Half) mg/kg 0.5 0.6

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

Acenaphthene mg/kg 0.5 <0.5

Acenaphthylene mg/kg 0.5 <0.5

Anthracene mg/kg 0.5 <0.5

Benzo(a)anthracene mg/kg 0.5 <0.5

Benzo(a)pyrene mg/kg 0.5 0.7 0.8 3.2 <0.5

Benzo(ghi)perylene mg/kg 0.5 <0.5

Benzo(k)fluoranthene mg/kg 0.5 <0.5

Chrysene mg/kg 0.5 <0.5

Dibenzo(a,h)anthracene mg/kg 0.5 <0.5

Fluoranthene mg/kg 0.5 <0.5

Fluorene mg/kg 0.5 <0.5

Indeno(1,2,3-cd)pyrene mg/kg 0.5 <0.5

Naphthalene (Ex SVOC) mg/kg 0.5 <0.5

PAHs (Sum of total) mg/kg 0.5 4000 <0.5

Phenanthrene mg/kg 0.5 <0.5

Pyrene mg/kg 0.5 <0.5

Total PAH (NSW Waste 2014) mg/kg 200 800 <8

Carcinogenic PAHs as B(a)P TPE mg/kg 40 <1.16

Mercury mg/kg 0.1 730 4 16 <0.1

Arsenic mg/kg 5 3000 160 100 400 <5

Cadmium mg/kg 1 900 20 80 <1

Chromium (III+VI) mg/kg 2 320 13

Copper mg/kg 5 240000 85 10

Lead mg/kg 5 1500 1800 100 400 11

Nickel mg/kg 2 6000 60 40 160 7

Zinc mg/kg 5 400000 330 36

C10-C16 mg/kg 50 1000 <50

C16-C34 mg/kg 100 2500 3500 <100

C34-C40 mg/kg 100 6600 10000 <100

F2-NAPHTHALENE mg/kg 50 NL 170 <50

C10 - C14 mg/kg 50 <50

C15 - C28 mg/kg 100 <100

C29-C36 mg/kg 100 <100

+C10 - C36 (Sum of total) mg/kg 50 10000 40000 <50

C10 - C40 (Sum of total) mg/kg 50 <50

TPH C10-C14  Fraction after Silica Cleanupmg/kg 50  - 

TPH C15-C28  Fraction after Silica Cleanupmg/kg 100  - 

TPH C29-C36  Fraction after Silica Cleanupmg/kg 100  - 

TRH >C10-C16 (after silica gel clean-up) mg/kg 50  - 

TRH >C16-C34 (after silica gel clean-up) mg/kg 100  - 

TRH >C34-C40 (after silica gel clean-up) mg/kg 100  - 

TRH C10-C36 (Total) (after silica gel clean-up)mg/kg 50  - 

>C10 - C16 Fraction minus Naphthalene (F2) (SG)mg/kg 50  - 

>C10 - C40 Fraction (sum) (SG) mg/kg 50  - 

Benzene mg/kg 0.2 4 95 10 40 <0.2

Ethylbenzene mg/kg 0.5 NL 185 600 2400 <0.5

Naphthalene mg/kg 1 NL 370 370 <1

Toluene mg/kg 0.5 NL 135 288 1152 <0.5

C6 - C9 mg/kg 10 650 2600 <10

Total BTEX mg/kg 0.2 <0.2

Xylene (m & p) mg/kg 0.5 <0.5

Xylene (o) mg/kg 0.5 <0.5

Xylene Total mg/kg 0.5 NL 95 1000 4000 <0.5

C6-C10 less BTEX (F1) mg/kg 10 310 215 <10

C6-C10 mg/kg 10 800 <10

Asbestos Classification and Quantitation

BTEX and volatile TRHs

Total Recoverable Hydrocarbons - Semivolatile

Heavy Metals

Asbestos Identification in Soils

PAH/Phenols (SIM)

Asbestos Identification in Bulk Solids

Field_ID

LocCode

Sample_Depth_Range

Sampled_Date-Time

Matrix_Description

NEPM 2013 
Table 1A(1) 

HILs 
Comm/Ind D 

Soil

NEPM 2013 Table 
1B(7) Management 

Limits Comm / Ind, Fine 
Soil

NSW 2014 General Solid 
Waste CT1 (No 

Leaching)

NSW 2014 Restricted 
Solid Waste CT2 (No 

Leaching)

TP11 0.5-0.7 TP12 0-0.2 TP13 0.1-0.2 TP14 0-0.2 TP15 0.1-0.2 TP16 0.2-0.3 TP18 0-0.1 TP19 0.2-0.4 TP20 0.1-0.3 TP21 0.1-0.3 TP21 0.8-0.9 TP21 1.4-1.5 TP22 0.2-0.3 FD2 TP23 0.2-0.3 TP23 1.0-1.2

TP11 TP12 TP13 TP14 TP15 TP16 TP18 TP19 TP20 TP21 TP21 TP21 TP22 TP22 TP23 TP23

0.5-0.7 0-0.2 0.1-0.2 0-0.2 0.1-0.2 0.2-0.3 0-0.1 0.2-0.4 0.1-0.3 0.1-0.3 0.8-0.9 1.4-1.5 0.2-0.3 0.2-0.3 1-1.2

22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017

 -  -  -  -  -  -  -  -  - 0.0246 0.0192  -  -  -  -  - 

 -  -  -  -  -  -  -  -  - <0.0004 <0.0004  -  -  -  -  - 

 -  -  -  -  -  -  -  -  - <0.001 <0.001  -  -  -  -  - 

 -  -  -  -  -  -  -  -  - <0.1 <0.1  -  -  -  -  - 

 -  -  -  -  -  -  -  -  - <0.01 <0.01  -  -  -  -  - 

 -  -  -  -  -  -  -  -  - <0.0004 <0.0004  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  - NA NA NA NA NA  - NA  - NA  - 

 -  -  -  -  -  - No No No No No  - No  - No  - 

 -  -  -  -  -  - No No No No No  - No  - No  - 

 -  -  -  -  -  - S.SPOONER S.SPOONER S.SPOONER S.SPOONER S.SPOONER  - S.SPOONER  - S.SPOONER  - 

7.6 42.4 7.2 23.1 15.8 4.4 11.6 9.3 7.9 9.7 8.4 17.6 6.6 6.7 4.7 9.4

1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 8

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.4

0.8 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 8

0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 8

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.6

0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.7

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.7

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.3

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8

1.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.9

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 4.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

3.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 38.4

0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6

1.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 5.2

6.3 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 <8 33.25

0.83 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 <1.16 7.37

<0.1 0.4 0.1 1.7 <0.1 0.4 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 0.4 0.4 <0.1 <0.1

6 54 6 <5 8 <5 <5 <5 <5 16 12 <5 12 11 7 <5

<1 3 <1 <1 <1 <1 <1 <1 <1 6 <1 <1 6 6 <1 <1

38 28 22 15 19 4 13 20 9 40 36 12 56 53 30 36

32 158 18 394 32 10 43 21 11 371 76 16 258 249 24 27

22 368 24 54 29 7 13 135 35 557 222 20 866 799 21 22

36 25 9 10 24 5 22 14 6 84 29 6 49 46 32 33

56 2590 47 229 93 36 94 80 37 4120 648 37 3950 4050 73 71

<50 <50 <50 110 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 1220 <100 6460 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 1600

<100 560 <100 320 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 850

<50 <50 <50 110 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 600 <100 5730 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 780

<100 880 <100 960 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 1180

<50 1480 <50 6690 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 1960

<50 1780 <50 6890 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 2450

 - <50  - <50  -  -  -  -  -  -  -  -  -  -  -  - 

 - <100  - 400  -  -  -  -  -  -  -  -  -  -  -  - 

 - 220  - <100  -  -  -  -  -  -  -  -  -  -  -  - 

 - <50  - <50  -  -  -  -  -  -  -  -  -  -  -  - 

 - 270  - 450  -  -  -  -  -  -  -  -  -  -  -  - 

 - 140  - <100  -  -  -  -  -  -  -  -  -  -  -  - 

 - 220  - 400  -  -  -  -  -  -  -  -  -  -  -  - 

 - <50  - <50  -  -  -  -  -  -  -  -  -  -  -  - 

 - 410  - 450  -  -  -  -  -  -  -  -  -  -  -  - 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10



TABLE A1 - RESULTS SUMMARY TABLE SOIL
DP1 3.8-4.0

DP1

3.8-4

22/11/2017

NEPM 2013 Table 
1A(3) Comm/Ind D Soil 

HSL for Vapour 
Intrusion, Clay

NEPM 2013 Table 1B(6) 
ESLs for Comm/Ind, Fine 

Soil

EILs derived according 
to  NEPM 2013

Analyte Units EQL 0-1m 0-2m 0-2m

Weight Used for % Calculation kg 0.0001  - 

Asbestos (Fines and Fibrous <7mm) g 0.0004  - 

Asbestos (Fines and Fibrous FA+AF) % (w/w) 0.001  - 

Asbestos Containing Material g 0.1  - 

Asbestos Containing Material % (w/w) 0.01  - 

Fibrous Asbestos >7mm g 0.0004  - 

Asbestos Type -  - 

Asbestos Detected  - 

APPROVED IDENTIFIER: --  - 

Unknown Mineral Fibre Detected g/kg 0.1  - 

Asbestos Type -  - 

Asbestos Detected  - 

Asbestos (Trace) Fibres 5  - 

APPROVED IDENTIFIER: --  - 

Moisture Content % 1 15.3

Benzo(a)pyrene TEQ (LOR) mg/kg 0.5 1.2

Benzo(b+j)fluoranthene mg/kg 0.5 <0.5

Benzo(a)pyrene TEQ calc (Half) mg/kg 0.5 0.6

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

Acenaphthene mg/kg 0.5 <0.5

Acenaphthylene mg/kg 0.5 <0.5

Anthracene mg/kg 0.5 <0.5

Benzo(a)anthracene mg/kg 0.5 <0.5

Benzo(a)pyrene mg/kg 0.5 0.7 0.8 3.2 <0.5

Benzo(ghi)perylene mg/kg 0.5 <0.5

Benzo(k)fluoranthene mg/kg 0.5 <0.5

Chrysene mg/kg 0.5 <0.5

Dibenzo(a,h)anthracene mg/kg 0.5 <0.5

Fluoranthene mg/kg 0.5 <0.5

Fluorene mg/kg 0.5 <0.5

Indeno(1,2,3-cd)pyrene mg/kg 0.5 <0.5

Naphthalene (Ex SVOC) mg/kg 0.5 <0.5

PAHs (Sum of total) mg/kg 0.5 4000 <0.5

Phenanthrene mg/kg 0.5 <0.5

Pyrene mg/kg 0.5 <0.5

Total PAH (NSW Waste 2014) mg/kg 200 800 <8

Carcinogenic PAHs as B(a)P TPE mg/kg 40 <1.16

Mercury mg/kg 0.1 730 4 16 <0.1

Arsenic mg/kg 5 3000 160 100 400 <5

Cadmium mg/kg 1 900 20 80 <1

Chromium (III+VI) mg/kg 2 320 13

Copper mg/kg 5 240000 85 10

Lead mg/kg 5 1500 1800 100 400 11

Nickel mg/kg 2 6000 60 40 160 7

Zinc mg/kg 5 400000 330 36

C10-C16 mg/kg 50 1000 <50

C16-C34 mg/kg 100 2500 3500 <100

C34-C40 mg/kg 100 6600 10000 <100

F2-NAPHTHALENE mg/kg 50 NL 170 <50

C10 - C14 mg/kg 50 <50

C15 - C28 mg/kg 100 <100

C29-C36 mg/kg 100 <100

+C10 - C36 (Sum of total) mg/kg 50 10000 40000 <50

C10 - C40 (Sum of total) mg/kg 50 <50

TPH C10-C14  Fraction after Silica Cleanupmg/kg 50  - 

TPH C15-C28  Fraction after Silica Cleanupmg/kg 100  - 

TPH C29-C36  Fraction after Silica Cleanupmg/kg 100  - 

TRH >C10-C16 (after silica gel clean-up) mg/kg 50  - 

TRH >C16-C34 (after silica gel clean-up) mg/kg 100  - 

TRH >C34-C40 (after silica gel clean-up) mg/kg 100  - 

TRH C10-C36 (Total) (after silica gel clean-up)mg/kg 50  - 

>C10 - C16 Fraction minus Naphthalene (F2) (SG)mg/kg 50  - 

>C10 - C40 Fraction (sum) (SG) mg/kg 50  - 

Benzene mg/kg 0.2 4 95 10 40 <0.2

Ethylbenzene mg/kg 0.5 NL 185 600 2400 <0.5

Naphthalene mg/kg 1 NL 370 370 <1

Toluene mg/kg 0.5 NL 135 288 1152 <0.5

C6 - C9 mg/kg 10 650 2600 <10

Total BTEX mg/kg 0.2 <0.2

Xylene (m & p) mg/kg 0.5 <0.5

Xylene (o) mg/kg 0.5 <0.5

Xylene Total mg/kg 0.5 NL 95 1000 4000 <0.5

C6-C10 less BTEX (F1) mg/kg 10 310 215 <10

C6-C10 mg/kg 10 800 <10

Asbestos Classification and Quantitation

BTEX and volatile TRHs

Total Recoverable Hydrocarbons - Semivolatile

Heavy Metals

Asbestos Identification in Soils

PAH/Phenols (SIM)

Asbestos Identification in Bulk Solids

Field_ID

LocCode

Sample_Depth_Range

Sampled_Date-Time

Matrix_Description

NEPM 2013 
Table 1A(1) 

HILs 
Comm/Ind D 

Soil

NEPM 2013 Table 
1B(7) Management 

Limits Comm / Ind, Fine 
Soil

NSW 2014 General Solid 
Waste CT1 (No 

Leaching)

NSW 2014 Restricted 
Solid Waste CT2 (No 

Leaching)

TP24 0.2-0.4 TP25 0.1-0.3 PACM1 PACM2 PACM3 PACM4 PACM5 SS1 SS2 SS3 SS4 SS5 SS6

TP24 TP25 PACM1 PACM2 PACM3 PACM4 PACM5 SS1 SS2 SS3 SS4 SS5 SS6

0.2-0.4 0.1-0.3

22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 22/11/2017 23/11/2017 22/11/2017

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  - Ch Ch + Am + Cr Ch + Am + Cr Ch -  -  -  -  -  -  - 

 -  - Yes Yes Yes Yes  -  -  -  -  -  -  - 

 -  - G.Morgan G.Morgan G.Morgan G.Morgan G.Morgan  -  -  -  -  -  - 

 -  -  -  -  -  - Yes  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

11.1 8.6  -  -  -  -  - <1 1.2 9.3 26.2 9.7 11.6

1.2 1.2  -  -  -  -  - 1.2 1.2 1.2 1.2 1.2 1.2

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

0.6 0.6  -  -  -  -  - 0.6 0.6 0.6 0.6 0.6 0.6

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<8 <8  -  -  -  -  - <8 <8 <8 <8 <8 <8

<1.16 <1.16  -  -  -  -  - <1.16 <1.16 <1.16 <1.16 <1.16 <1.16

<0.1 <0.1  -  -  -  -  - 1.8 0.1 <0.1 0.4 <0.1 <0.1

5 5  -  -  -  -  - <5 <5 6 5 6 7

<1 <1  -  -  -  -  - <1 <1 <1 <1 <1 <1

18 12  -  -  -  -  - 3 4 18 16 20 19

19 18  -  -  -  -  - 10 13 16 93 21 25

18 15  -  -  -  -  - 9 16 20 24 87 28

14 8  -  -  -  -  - 3 3 7 11 10 10

48 31  -  -  -  -  - 42 31 24 95 95 47

<50 <50  -  -  -  -  - <50 <50 <50 <50 <50 <50

<100 <100  -  -  -  -  - <100 <100 <100 200 <100 <100

<100 <100  -  -  -  -  - <100 <100 <100 <100 <100 <100

<50 <50  -  -  -  -  - <50 <50 <50 <50 <50 <50

<50 <50  -  -  -  -  - <50 <50 <50 <50 <50 <50

<100 <100  -  -  -  -  - <100 <100 <100 <100 <100 <100

<100 <100  -  -  -  -  - <100 <100 <100 140 <100 <100

<50 <50  -  -  -  -  - <50 <50 <50 140 <50 <50

<50 <50  -  -  -  -  - <50 <50 <50 200 <50 <50

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

 -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.2 <0.2  -  -  -  -  - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1  -  -  -  -  - <1 <1 <1 <1 <1 <1

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<10 <10  -  -  -  -  - <10 <10 <10 <10 <10 <10

<0.2 <0.2  -  -  -  -  - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.5 <0.5  -  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<10 <10  -  -  -  -  - <10 <10 <10 <10 <10 <10

<10 <10  -  -  -  -  - <10 <10 <10 <10 <10 <10



TABLE B1 - RESULTS SUMMARY FOR REUSE (SOIL)
 

Environmental Earth Sciences Sample ID: TP1-1 TP2-1 TP2-2 TP3-1 TP4-1 TP5-1 TP6-1 STP1-1 STP2-1 STP2-2 STP3-2 STP4-1 DTP2-1 DTP4-1 SBH1 SBH2 SBH3 SBH4 SBH5 SBH6 SBH7 BH1 BH2 BH3 BH4 BH5

Sample Depth (m): 0.6m 0.1m 0.25m 0.30m 0.30m 0.30m 0.20m Stockpile Stockpile Stockpile Stockpile Stockpile Levee wall Levee wall Stockpile Stockpile Stockpile Stockpile Stockpile Stockpile Stockpile Access road Access road Access road Access road Access road

Lab Batch ID: 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714

Sample date: 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18

Analyte grouping/Analyte Units LOR HIL-D
HSL D                            

0 - <1m
HSL D                             

1 - <2m
ML ESL EIL

Moisture content % 0.1  ----  ----  ----  ----  ----  ---- 8.4 12 14 10 13 14 9.1  10 11 7.7 5.9 12 13 12 12 14 12 14 14 14 16  9.2 9.3 9 10 13

Arsenic mg/kg 4 3,000  ----  ----  ----  ---- 40 5 <4 5 5 <4 <4 6 5 6 5 <4 5 5 5  5 6 6 7 6 <4 6 <4 9 5 6 4

Cadmium mg/kg 0.4 900  ----  ----  ----  ----  ---- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 0.8 <0.4 0.8 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chromium (total)  ** mg/kg 1 3,600  ----  ----  ----  ---- 75 15 9 9 9 8 15 10 15 22 14 9 18 13 13 15 23 17 21 21 14 19 12 16 15 15 17

Copper mg/kg 1 240,000  ----  ----  ----  ---- 50 19 25 39 30 30 26 15 23 21 23 85 30 24 25 27 65 24 49 72 12 12 17 11 11 26 11

Lead mg/kg 1 1.5  ----  ----  ----  ---- 630 25 31 17 12 12 13 17 15 19 24 9 41 14 16 27 280 130 210 160 24 42 16 15 18 19 13

Nickel mg/kg 1 6,000  ----  ----  ----  ---- 35 12 10 18 15 12 17 8 11 11 15 10 20 12 12 18 18 7 12 11 6 4 10 8 7 16 5

Zinc mg/kg 1 400,000  ----  ----  ----  ---- 135 68 58 62 52 43 43 48 42 49 38 36 50 40 39 48 360 130 340 270 17 41 37 30 28 48 12

Mercury mg/kg 0.1 730  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.2 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Naphthalene mg/kg 0.1  ---- NL NL  ----  ---- 10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.1 0.2 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Acenaphthylene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.8 0.4 0.9 1.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

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

Fluorene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.2 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Phenanthrene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.3 4.1 1.7 4.8 6.6 0.2 0.1 0.1 <0.1 <0.1 0.1 <0.1

Anthracene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1 0.3 1.1 1.7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Fluoranthene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.2 <0.1 0.1 <0.1 <0.1 0.7 10 3.8 12 18 0.5 0.4 0.3 0.3 <0.1 0.3 <0.1

Pyrene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 0.6 11 3.9 13 19 0.5 0.5 0.2 0.2 <0.1 0.3 <0.1

Benz(a)anthracene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.2 6.5 2 7.5 12 0.3 0.2 0.1 0.1 <0.1 0.1 <0.1

Chrysene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.3 4.7 1.8 5.8 8.6 0.3 0.3 0.1 0.1 <0.1 0.1 <0.1

Benzo(b+j+k)fluoranthene mg/kg 0.2  ----  ----  ----  ----  ----  ---- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 0.6 9.8 3.5 12 16 0.5 0.5 0.3 0.3 <0.2 0.2 <0.2

Benzo(a)pyrene mg/kg 0.05  ----  ----  ----  ---- 1.4  ---- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 <0.05 0.1 <0.05 <0.05 <0.05 <0.05 0.3 6.5 2.3 8.3 11 0.3 0.3 0.1 0.1 <0.05 0.1 <0.05

Indeno(1.2.3.cd)pyrene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.2 2.8 1 3.4 4.5 0.2 0.2 0.1 <0.1 <0.1 0.1 <0.1

Dibenz(a.h)anthracene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.6 0.2 0.7 0.9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Benzo(g.h.i)perylene mg/kg 0.1  ----  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 0.3 3.4 1.3 4.1 5.3 0.2 0.2 0.2 0.1 <0.1 0.1 <0.1

BaP TEQ mg/kg  ---- 40  ----  ----  ----  ----  ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 9.1 3.2 11 16 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Sum of PAHs mg/kg  ---- 4,000  ----  ----  ----  ----  ---- <LOR <LOR <LOR <LOR <LOR <LOR <LOR 0.26 0.1 1.4 <LOR 0.1 <LOR <LOR 3.5 61.7 22.3 74 105.4 3 2.7 1.5 1.2 <LOR 1.4 <LOR

HCB mg/kg 0.1 80  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

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

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

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

Heptachlor mg/kg 0.1 50  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

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

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

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

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

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

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

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

Endrin mg/kg 0.1 100  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

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

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

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

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

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

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

Methoxychlor mg/kg 0.1 2,500  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Total +ve Aldrin + Dieldrin mg/kg 0.1 45  ----  ----  ----  ----  ---- <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR

Total +ve DDT+DDD+DDE mg/kg 0.1 3,600  ----  ----  ----  ----  ---- <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR

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

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

Chlorpyriphos mg/kg 0.1 2,000  ----  ----  ----  ----  ---- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

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

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

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

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

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

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

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

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

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

Benzene mg/kg 0.2  ---- 4 6  ---- 95  ---- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Toluene mg/kg 0.5  ---- NL NL  ---- 135  ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene mg/kg 1  ---- NL NL  ---- 185  ---- <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

meta- & para-Xylene mg/kg 2  ----  ----  ----  ----  ----  ---- <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

ortho-Xylene mg/kg 1  ----  ----  ----  ----  ----  ---- <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Total Xylenes mg/kg  ----  ---- NL NL  ---- 95  ---- <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR

TRH C6 - C10 mg/kg 25  ----  ----  ---- 700 215  ---- <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

TPH C6 - C10 less BTEX (F1) mg/kg 25  ---- 260 370  ----  ----  ---- <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

TRH > C10-C16 mg/kg 50  ----  ----  ---- 1,000 170  ---- <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

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

TRH > C16-C34 mg/kg 100  ----  ----  ---- 5,000 2,500  ---- <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 220 <100 250 370 <100 <100 <100 <100 <100 <100 <100

TRH > C34-C40 mg/kg 100  ----  ----  ---- 10,000 6,600  ---- <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Notes:

LOR Laboratory limit of reporting
mg/kg Milligrams per kilogram

HIL Health Investigation Level for commercial / industrial land use scenario 'D' (ASC NEPM, 2013)
HSL Health Screening Level for commercial / industrial land use scenario 'D' (ASC NEPM, 2013) (sand matrix) 
ESL Ecological screening level in commercial / industrial land use scenario.  Coarse textured soils (ASC NEPM, 2013)
EIL Ecological investigation level in commercial / industrial land use scenario (ASC NEPM, 2013)
ML Management limit in commercial / industrial land use scenario (ASC NEPM, 2013)
NL No risk-based limits derived for this contaminant
** Criteria for Chomium VI adopted for total chromium

Shaded results equal exceedance of particular criteria

Organophosphorous Pesticides

530

2,000

BTEX

Total Petroleum Hydrocarbons 

Moisture Content

Heavy Metals

Polycyclic Aromatic Hydrocarbons

Organochlorine Pesticides

Page 1 of 2



TABLE B1 - RESULTS SUMMARY FOR REUSE (SOIL)
 

Environmental Earth Sciences Sample ID:

Sample Depth (m): 

Lab Batch ID:

Sample date:

Analyte grouping/Analyte Units LOR HIL-D
HSL D                            

0 - <1m
HSL D                             

1 - <2m
ML ESL EIL

Moisture content % 0.1  ----  ----  ----  ----  ----  ----

Arsenic mg/kg 4 3,000  ----  ----  ----  ---- 40

Cadmium mg/kg 0.4 900  ----  ----  ----  ----  ----

Chromium (total)  ** mg/kg 1 3,600  ----  ----  ----  ---- 75

Copper mg/kg 1 240,000  ----  ----  ----  ---- 50

Lead mg/kg 1 1.5  ----  ----  ----  ---- 630

Nickel mg/kg 1 6,000  ----  ----  ----  ---- 35

Zinc mg/kg 1 400,000  ----  ----  ----  ---- 135

Mercury mg/kg 0.1 730  ----  ----  ----  ----  ----

Naphthalene mg/kg 0.1  ---- NL NL  ----  ---- 10

Acenaphthylene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Acenaphthene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Fluorene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Phenanthrene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Anthracene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Fluoranthene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Pyrene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Benz(a)anthracene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Chrysene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Benzo(b+j+k)fluoranthene mg/kg 0.2  ----  ----  ----  ----  ----  ----

Benzo(a)pyrene mg/kg 0.05  ----  ----  ----  ---- 1.4  ----

Indeno(1.2.3.cd)pyrene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Dibenz(a.h)anthracene mg/kg 0.1  ----  ----  ----  ----  ----  ----

Benzo(g.h.i)perylene mg/kg 0.1  ----  ----  ----  ----  ----  ----

BaP TEQ mg/kg  ---- 40  ----  ----  ----  ----  ----

Sum of PAHs mg/kg  ---- 4,000  ----  ----  ----  ----  ----

HCB mg/kg 0.1 80  ----  ----  ----  ----  ----

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

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

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

Heptachlor mg/kg 0.1 50  ----  ----  ----  ----  ----

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

Aldrin mg/kg 0.1  ----  ----  ----  ----  ----  ----

Heptachlor Epoxide mg/kg 0.1  ----  ----  ----  ----  ----  ----

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

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

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

Dieldrin mg/kg 0.1  ----  ----  ----  ----  ----  ----

Endrin mg/kg 0.1 100  ----  ----  ----  ----  ----

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

Endosulfan I mg/kg 0.1  ----  ----  ----  ----  ----

Endosulfan II mg/kg 0.1  ----  ----  ----  ----  ----

Endosulfan Sulphate mg/kg 0.1  ----  ----  ----  ----  ----

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

Endrin Aldehyde mg/kg 0.1  ----  ----  ----  ----  ----  ----

Methoxychlor mg/kg 0.1 2,500  ----  ----  ----  ----  ----

Total +ve Aldrin + Dieldrin mg/kg 0.1 45  ----  ----  ----  ----  ----

Total +ve DDT+DDD+DDE mg/kg 0.1 3,600  ----  ----  ----  ----  ----

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

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

Chlorpyriphos mg/kg 0.1 2,000  ----  ----  ----  ----  ----

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

Diazinon mg/kg 0.1  ----  ----  ----  ----  ----  ----

Dichlorvos mg/kg 0.1  ----  ----  ----  ----  ----  ----

Dimethoate mg/kg 0.1  ----  ----  ----  ----  ----  ----

Ethion mg/kg 0.1  ----  ----  ----  ----  ----  ----

Fenitrothion mg/kg 0.1  ----  ----  ----  ----  ----  ----

Malathion mg/kg 0.1  ----  ----  ----  ----  ----  ----

Parathion mg/kg 0.1  ----  ----  ----  ----  ----  ----

Ronnel mg/kg 0.1  ----  ----  ----  ----  ----  ----

Benzene mg/kg 0.2  ---- 4 6  ---- 95  ----

Toluene mg/kg 0.5  ---- NL NL  ---- 135  ----

Ethylbenzene mg/kg 1  ---- NL NL  ---- 185  ----

meta- & para-Xylene mg/kg 2  ----  ----  ----  ----  ----  ----

ortho-Xylene mg/kg 1  ----  ----  ----  ----  ----  ----

Total Xylenes mg/kg  ----  ---- NL NL  ---- 95  ----

TRH C6 - C10 mg/kg 25  ----  ----  ---- 700 215  ----

TPH C6 - C10 less BTEX (F1) mg/kg 25  ---- 260 370  ----  ----  ----

TRH > C10-C16 mg/kg 50  ----  ----  ---- 1,000 170  ----

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

TRH > C16-C34 mg/kg 100  ----  ----  ---- 5,000 2,500  ----

TRH > C34-C40 mg/kg 100  ----  ----  ---- 10,000 6,600  ----

Notes:

LOR Laboratory limit of reporting
mg/kg Milligrams per kilogram

HIL Health Investigation Level for commercial / industrial land use scenario 'D' (ASC NEPM, 2013)
HSL Health Screening Level for commercial / industrial land use scenario 'D' (ASC NEPM, 2013) (sand matrix) 
ESL Ecological screening level in commercial / industrial land use scenario.  Coarse textured soils (ASC NEPM, 2013)
EIL Ecological investigation level in commercial / industrial land use scenario (ASC NEPM, 2013)
ML Management limit in commercial / industrial land use scenario (ASC NEPM, 2013)
NL No risk-based limits derived for this contaminant
** Criteria for Chomium VI adopted for total chromium

Shaded results equal exceedance of particular criteria

Organophosphorous Pesticides

530

2,000

BTEX

Total Petroleum Hydrocarbons 

Moisture Content

Heavy Metals

Polycyclic Aromatic Hydrocarbons

Organochlorine Pesticides

BH6 BH7 COMP-1 COMP-2 COMP-3 COMP-4 COMP-5 COMP-6 COMP-7 COMP-8 COMP-9
Access road Access road East offset East offset East offset East offset East offset East offset West offset West offset West offset

195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714

02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18

9.4 15 30 18 12 21 13 14 13 20 20

<4 4 4 5 5 4 <4 5 4 6 5

<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

10 13 12 16 15 17 10 16 15 17 16

10 18 26 7 8 17 6 27 10 14 18

11 18 17 14 22 17 11 19 26 19 16

6 7 12 5 5 8 5 16 6 6 7

13 36 59 11 16 23 10 47 18 29 28

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.2 <0.05 <0.05 <0.05

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<LOR <LOR <LOR <LOR <LOR <LOR <LOR 2.4 <LOR <LOR <LOR

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR

<LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR <LOR

<25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

<25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
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TABLE B2 - ASBESTOS RESULTS
 

Environmental Earth Sciences Sample ID: TP6-1 STP1-1 STP1-2 STP2-2 STP4-1 SBH1 SBH2 SBH3 SBH4 SBH5 SBH6 SBH7
Sample Depth (m): Stockpile Stockpile Stockpile Stockpile Stockpile Borehole Borehole Borehole Borehole Borehole Borehole Borehole
Lab Batch ID: 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714 195714
Sample date: 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 29-Jun-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18 02-Jul-18
Analyte grouping/Analyte Units
Test completes

Sample mass / dimension tested mm 35 g 35 g 30 g 40 g 35 g 30 g 30 g 30 g 25 g 25 g 30 g 40 g

Sample Description g Brown coarse grained 
soil & rocks

Brown clayey soil & 
rocks

Brown clayey soil & 
rocks

Brown clayey soil & 
rocks

Brown clayey soil & 
rocks

Brown clayey soil & 
rocks

Brown coarse grained 
soil & rocks

Brown coarse grained 
soil & rocks

Brown coarse grained 
soil & rocks

Brown coarse grained 
soil & rocks

Brown coarse grained 
soil & rocks

Brown coarse grained 
soil & rocks

Asbestos trace analysis No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected No asbestos detected

Asbestos ID in Soil  ----

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

No asbestos detected 
at reporting limit of 

0.1/kg (organic fibres 
detected) 

Notes:

g Grams
mm Millimetres

Environmental Earth Sciences Sample ID: PACM1 PACM2 PACM3
Sample Depth (m): Stockpile Stockpile Stockpile
Lab Batch ID: 195714 195714 195714
Sample date: 29-Jun-18 29-Jun-18 29-Jun-18
Analyte grouping/Analyte Units
Acid Base Accounting

Sample mass / dimension tested mm 55 x 30 x 4 mm 40 x 40 x 4 mm 80 x 45 x 5 mm

Sample Description  Grey fibre cement 
material

Grey fibre cement 
material

Beige layered fibre 
cement material

Asbestos in materials
Chrysotile, amosite & 
crocidolite asbestos 

detected

Chrysotile, amosite & 
crocidolite asbestos 

detected
No asbestos detected

Notes:

g Grams
mm Millimetres
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APPENDIX B: HISTORICAL BORE AND MATERIAL LOGS
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COMMENTS

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW DP1

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

No odour throughout profile

Ash sand layer noted between 0.1-1.0m

CONCRETE LAYER

FILL - Coarse sand of ash.  

FILL - Firm, brown/red, gravelly clay. Gravel is coarse 
(1 - 3 cm), subangular.

NATURAL - Firm, red/grey, CLAY.

Colour grading to yellow/grey

End of hole @ 4.0m depth.



D
e
p
th

 (
m

e
tr

e
s
).

 0

.2

.4

.6

.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

Sample 

Disturbed

Undisturbed

G
R

A
P

H
IC

 L
O

G

T
y
p
e

M
o
is

tu
re

D

D/M

D/M

D/M

p
H P
ID

 (
p
p
m

)

0.3

0.3

0.7

0.3

W
a
te

r 
L
e
v
e
l

COMMENTS

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP1

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Firm, dark brown, silty sand with rootlets.

FILL - Firm, yellow/brown, clay with red and black 
mottling.

NATURAL - Firm, red/grey, CLAY.

End of hole @ 3.5m due to refusal on bedrock

Asbestos fragments noted on surface.

Brick and electric cable noted in fill material.

H2S odour noted. 
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LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP2

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

No odour throughout profile

Bitumen pieces noted (2 x 5cm)

FILL - Firm, dark brown, gravelly, clayey silt.  Cobbles 
notes.  Gravel and cobbles are predominsntly building 
rubble (concrete, bitumen)..

NATURAL - Firm, yellow, clayey SILT.

NATURAL - Firm, red/grey, CLAY.

End of hole @ 4.2m
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99.7

402

414

253.5
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COMMENTS

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP3

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Loose, yellow/white sand.

FILL - Loose, black sand.

FILL - Loose, white sand.

End of hole @ 2.5m to avoid creating preferential 
pathway for hydrocarbon.

TP3 advanced within the UST tank piit excavation.  

Excavation comprised sandy bedding material.   

Petroleum hydrocarbon impact noted (including 

visible product) in most of the profile within sandy 

bedding material.

Water strike @ 2.0m.
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JOB No. 

STRATIGRAPHY
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Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP3

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Loose, yellow/white sand.

FILL - Loose, black sand.

FILL - Loose, white sand.

End of hole @ 2.5m to avoid creating preferential 
pathway for hydrocarbon.

TP3 advanced within the UST tank piit excavation.  

Excavation comprised sandy bedding material.   

Petroleum hydrocarbon impact noted (including 

visible product) in most of the profile within sandy 

bedding material.

Water strike @ 2.0m.



D
e
p
th

 (
m

e
tr

e
s
).

 0

.2

.4

.6

.8

1

1.2

1.4

1.6

Sample 

Disturbed

Undisturbed

Groundwater

Water Strike

Standing Water Level

G
R

A
P

H
IC

 L
O

G

T
y
p
e

M
o
is

tu
re

M

M

M

p
H P
ID

 (
p
p
m

)

0.3

2.6

1.3

W
a
te

r 
L
e
v
e
l

COMMENTS

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 
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Eastern Creek, NSW TP4

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

No odour throughout profile

Minor ash noted within fill material. 

FILL - Loose, dark brown/grey, gravelly sand. Gravel is 
medium, subangular.  Minor ash component noted. 

NATURAL - Soft, dark grey CLAY.

NATURAL - Firm, light brown CLAY.

End of hole @ 1.5m in natural material.
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No visual or olfactory evidence of contamination
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Eastern Creek, NSW TP5

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Firm, brown, clayey silt with rootlets.

NATURAL - Red, firm CLAY.

NATURAL - Firm, yellow/grey CLAY.

End of hole @ 1.8m in natural.
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Eastern Creek, NSW TP6

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Firm, brown, gravelly, silty clay.  Gravel is coarse 
of building rubble. Cobbles of building rubble noted.  

NATURAL - Red, firm CLAY.

End of hole @ 0.6m in natural.

No odour throughout profile
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No visual or olfactory evidence of contamination

throughout profile
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Eastern Creek, NSW TP7

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Loose, grey, gravelly, sand. Gravel is fine to 
coarse (0.5 - 1cm), angular.  

NATURAL - Stiff, red CLAY.

NATURAL - Stiff, red / brown CLAY.

End of hole @ 2.5m in natural.
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No odour throughout profile

Ash particles (1%) noted between 0 - 1m depth
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Eastern Creek, NSW TP8

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Firm, brown, sandt, gravelly clay. Gravel is fine to 
coarse, subangular.  Minor ash component in sand. 
Rare cobbles noted.

NATURAL - Firm, red / brown CLAY.

End of hole @ 2.0m in natural.
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Eastern Creek, NSW TP9

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017
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 1  1

Slight petroleum hydrocarbon odour noted amongst 

road base

FILL - Firm, brown, gravelly, clay. Gravel is fine to 
coarse of blue metal (5%) and road base (20%).  
Rare cobbles noted.  

NATURAL - Firm, orange CLAY.

End of hole @ 1.5m in natural.
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No visual or olfactory evidence of contamination

throughout profile
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Eastern Creek, NSW TP10

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB
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-

-

 1  1

FILL - Firm, brown/red clay.

NATURAL - Firm, yellow/grey CLAY.

End of hole @ 1.2m in natural.
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3 x PACM fragments (10 x 3cm) taken

Slight hydrocarbon odour noted on bitumen
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Eastern Creek, NSW TP11

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB
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-

-

 1  1

FILL - Firm, brown, gravelly clay. Gravel is fine to 
coarse, subangular.  Fibro-cement fragments noted on 
surface.

FILL - Firm, brown, gravelly clay.  Bitumen fragments 
present.

NATURAL - Firm, yellow/brown CLAY.

End of hole @ 2.0m in natural.
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No visual or olfactory evidence of contamination

throughout profile
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Eastern Creek, NSW TP12

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017

MB
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-

-

 1  1

NATURAL - Firm, brown/red clay.

NATURAL - Firm, yellow/grey CLAY.

End of hole @ 0.5m in natural.
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Eastern Creek, NSW TP13

Western Sydney Parklands Trust

117102

Excavator

22 / 11 / 2017

22 / 11 / 2017
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 1  1

FILL - Firm, brown/red clay.  Minor ash noted on 
surface. 

NATURAL - Firm, yellow/grey CLAY.

End of hole @ 0.5m in natural.

Ash noted on surface.

No odour throughout profile
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No visual or olfactory evidence of contamination

throughout profile
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Eastern Creek, NSW TP14

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017
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 1  1

NATURAL - Soft, dark grey SILT with rootlets.

NATURAL - Firm, grey CLAY.

End of hole @ 0.5m in natural.
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No visual or olfactory evidence of contamination
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Eastern Creek, NSW TP15

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017
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 1  1

FILL - Firm, yellow/grey, gravelly, silty clay.

NATURAL - Firm, dark brown, silty CLAY.

End of hole @ 0.6m in natural.
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No visual or olfactory evidence of contamination 

throughout the profile
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Eastern Creek, NSW TP16

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017

MB
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-
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 1  1

FILL - Loose, light brown, coarse grained, gravelly sand. 
Gravel is fine, subangular.

NATURAL - Firm, brown, silty CLAY.

End of hole @ 1.5m in natural. 
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No visual or olfactory evidence of contamination
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Eastern Creek, NSW TP17

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017
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 1  1

FILL - Loose, brown, silty sand with rootlets.

NATURAL - Firm, red/brown CLAY.

End of hole @ 0.6m in natural.
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Eastern Creek, NSW TP18

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017
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 1  1

Building rubble noted on surface. 

No odour thorughout profile

FILL - Loose, brown, silty sand with rootlets.

NATURAL - Firm, brown/red CLAY.

NATURAL - Hard, yellow/light grey, SHALE.

End of hole @ 1.0m in natural.
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No odour thorughout profile
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Eastern Creek, NSW TP19

Western Sydney Parklands Trust
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Excavator

23 / 11 / 2017
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 1  1

FILL - Firm, gravelly, silty sand.  Building rubble noted on 
surface.  

NATURAL - Firm, yellow/grey CLAY.

End of hole @ 1.0m in natural
.
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No odour thorughout profile
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Eastern Creek, NSW TP20

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017
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 1  1

FILL - Firm, gravelly, silty sand. Building rubble noted on 
surface. 

NATURAL - Firm, red/brown CLAY.

End of hole @ 1.2m in natural.
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PACM 4 taken

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP21

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Loose, brown, gravelly, silty sand.  Building rubble 
noted on surface including firbo-cement fragments (2%) 
and broken glass (8%).

NATURAL - Firm, red/brown CLAY.

End of hole @ 1.5m in natural.
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LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP22

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017

MB

CN

-

-

 1  1

Fibro-cement sampled for asbestos.  

FILL - Loose, grey, gravelly, silty sand.  Building rubble 
noted on surface including broken glass and 
fibro-cement fragments.  

NATURAL - Firm, brown/red CLAY.

End of hole @ 1.0m in natural.
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LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP23

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Loose, brown, gravelly sand.  Gravel if 
medium to coarse of blue metal and crushed bitumen.

NATURAL - Firm, brown CLAY.

End of hole @ 1.7m in natural.

Bitumen / roadbase gravels noted throughout fill 

material layer.   

Hydrocarbon odour noted on bitumen asphalt 

pieces.
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No visual or olfactory evidence of contamination

throughout profile

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP24

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Firm, brown, silty clay.

NATURAL - Firm, dark grey, clayey SILT.

End of hole @ 1.2m in natural.
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No visual or olfactory evidence of contamination

throughout profile

LOCATION:

EASTING:                         

NORTHING:                      

ELEVATION:                    

DRILL TYPE: 

TRENCH NUMBER:  

CLIENT: 

LOGGED BY:

APPROVED:

JOB No. 

STRATIGRAPHY

DATE STARTED: 

DATE FINISHED: 

PAGE #: /

Moisture

M=Moist D=Dry S=Saturated

SAMPLES

Eastern Creek, NSW TP25

Western Sydney Parklands Trust

117102

Excavator

23 / 11 / 2017

23 / 11 / 2017

MB

CN

-

-

 1  1

FILL - Firm, brown, silty clay.

NATURAL - Dark grey, clayey SILT.

End of hole @ 1.2m in natural.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
DTP1Eastern Creek - Farm dam 2

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Firm, light yellow / brown, silty clay with 
rootlets.

NATURAL
Loose, light brown / grey, SILTY CLAY with 
rootlets.

End of hole @1.7m (Natural layer 
encountered).

DTP1-1

DTP1-2

No visual or olfactory indications of 
contamination throught profile.

Test pit advanced into side of farm dam 
levee wall.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
DTP2Eastern Creek - Farm dam 2

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Firm, light yellow / brown, silty clay with 
rootlets.

NATURAL
Loose, light brown/grey, SILTY CLAY with 
rootlets.

End of hole @2m (Natural layer 
encountered).

DTP2-1

No visual or olfactory indications of 
contamination throughout profile.

Test pit advanced into side of farm dam 
levee wall.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
DTP3Eastern Creek - Farm dam 1

Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Stiff, light brown / yellow, silty clay, with 
rootlets.

NATURAL
Loose, light brown / grey, SILTY CLAY with 
rootlets.

End of hole @ 1.9 m (Natural layer 
encountered).

DTP3-1

No visual or olfactory indications of 
contamination throughout profile.

Large clods of denser clay material. Small 
sections of reworked natural.

Test pit advanced into side of farm dam 
levee wall.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
DTP4Eastern Creek - Farm dam 1

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Very stiff, yellow / brown, silty clay, with 
roolets.

NATURAL
Firm, light brown / grey, SILTY CLAY, with 
red mottles (20 %).

End of hole @ 2.4 m (Natural layer 
encountered).

DTP4-1

No visual or olfactory indications of 
contamination throughout profile.

Large clods of more dense clay material 
present. Small sections of reworked natural 
present.

Test pit advanced into side of farm dam 
levee wall.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
STP1Eastern Creek - Stockpile 1

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Stiff, brown, gravelly clay. Gravel is rounded 
of predominantly river pebbles (reworked 
natural).

Colour grading to light brown.

NATURAL
Very stiff, orange / red CLAY.

End of hole @ 2.4m (Natural layer encountered).

STP1-1

STP1-2

No visual or olfactory indications of 
contamination throughout profile.

Natural layer consistent with base of 
stockpile.



Borehole Log:LOCATION: 
SURFACE ELEVATION: 
GROUNDWATER: 
DRILL METHOD:

JOB NUMBER: 
DATUM: 
DATE DRILLED: 

PROJECT: 

Logged by: 

Proj. Manager:  

STRATIGRAPHY

PID/FID pH

G
R

A
PH

IC
 L

O
G

D
ep

th
 m

et
re

s

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

Sa
m

pl
e 

D
ep

th

M
oi

st
ur

e 
C

on
te

nt

B
ac

kg
ro

un
d

R
ea

di
ng

pH
 - 

so
il

pH
 - 

w
at

er Comments

NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
STP2 - Stockpile 1Eastern Creek

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Stiff, brown, gravelly clay. Gravel of 
subangular, fine - coarse building rubble 
(blue metal, asphalt, brick, sandstone). 
Cobbles of asphalt and brick present.

FILL
Soft, brown gravelly clay. Gravel is fine - 
coarse, subangular - round of blue metal 
and river pebbles.
NATURAL
Very stiff, orange / red, CLAY.

End of hole @ 2.3m (Natural layer encountered).

STP2-1

STP2-2

No visual or olfactory indications of 
contamination throughout profile.

Natural layer consistent with base of 
stockpile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
STP3Eastern Creek

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Soft, brown, gravelly clay. Gravel is fine - 
coarse, subangular - rounded, of crushed 
sandstoneand river pebbles.

FILL
Very stiff, brown, slightly gravelly clay. 
Gravel is fine - coarse, angular - 
subrounded of sandstone, ceramic tile, blue 
metal. Cobbles of sandstone present. 
Geofabric, wire and plastic sheeting 
present.

NATURAL
Hard, light brown / grey, mottled CLAY.

End of hole @ 2.5m (Natural layer 
encountered).

STP3-2

STP3-1

No visual or olfactory indications of 
contamination throughout profile.

Natural layer consistent with base of 
stockpile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
STP4Eastern Creek - Area of uncontrolled fill

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Stiff, brown / yellow, gravelly clay. Gravel is 
fine - coarse, rounded river pebbles. Plastic 
sheeting is present.

NATURAL
Loose, light brown / grey, SILTY CLAY.

End of hole @ 0.6m (Natural layer 
encountered).

STP4-1

No visual or olfactory indications of 
contamination throughout profile.

Natural layer consistent with base of 
stockpile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
TP1Eastern Creek - Ferrers Road

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Loose, brown, silty, clayey sand with 
rootlets.

FILL
Stiff, brown / yellow mottled, gravelly clay. 
Gravel is fine - coarse, angular - subangular 
building rubble (brick, concrete, asphalt, 
glass). Boulders of shale present.

NATURAL
Loose, brown / grey, SILTY CLAY.

End of hole @ 2m (Natural layer 
encountered).

TP1-1

No visual or olfactory indications of 
contamination throughout profile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
TP2Eastern Creek - Ferrers Road

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Loose, light brown, silty, clayey sand, with 
rootlets.

FILL
Firm, grey / black, clay, with asphalt gravels.
NATURAL
Very stiff, orange and grey mottled, CLAY.

End of hole @ 0.6 m  (Natural layer 
encountered).

TP2-1

TP2-2

No visual or olfactory indications of 
contamination throughout profile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
TP3Eastern Creek - Ferrers Road

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Soft, brown, silty, sandy clay with rootlets.

FILL
Firm, yellow / grey, clay, with dark grey 
mottles.
NATURAL
Hard, dark orange, CLAY.

End of hole @ 0.5 m (Natural layer 
encountered).

TP3-1

No visual or olfactory indications of 
contamination throughout profile.

Tile and brick gravels on nearby surface.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
TP4Eastern Creek - Ferrers Road

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Loose, brown, sandy, silty clay, with 
rootlets.

FILL
Firm, grey / yellow, clay, with orange 
mottles.
NATURAL
Stiff, dark orange, CLAY.

End of hole @ 0.6 m (Natural layer 
encountered).

TP4-1

No visual or olfactory indications of 
contamination throughout profile.
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Geological Borelog
TP5Eastern Creek - Ferrers Road

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

NATURAL
Loose, brown, SILTY SANDY CLAY, with 
rootlets.

NATURAL
Hard, brown-yellow, CLAY.

End of hole @ 0.45 m (Natural layer 
encountered).

TP5-1

No visual or olfactory indications of 
contamination throughout profile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
TP6Eastern Creek - Ferrers Road

-
Excavator

118069

29/6/18
Light Horse Junction

LD

CN

FILL
Loose, brown, sandy silty clay, with rootlets.
FILL
Stiff, brown, clay, with gravels of brick, shell, 
sandstone and smooth red stones.
NATURAL
Stiff, light brown, SILTY CLAY.

NATURAL
Firm, brown, gravelly CLAY.

NATURAL
Firm, pale brown, CLAY.

End of hole @ 0.5 m (Natural layer 
encountered).

TP6-1

TP6-2

No visual or olfactory indications of 
contamination throughout profile.
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APPENDIX D: VENM CERTIFICATE FORM



Certification: 
Virgin excavated natural material  
 
1. I [full name]       

of [organisation  
and address] 

      
      
      
      

certify that the waste as set out in section 2 of this notice is Virgin Excavated Natural 
Material (VENM) as defined in Schedule 1 of the Protection of the Environment 
Operations Act 1997. 
This certification is made on behalf of the waste generator [fill out if applicable] 
being [full name]        
of [organisation  
and address] 

      
      
      
      

2. The waste was generated at: 
Street address:       

      
      

Title reference (Lot/DP, etc.):       
The amount of waste  
(by volume or weight) is: 

      

3. I have made the determination that the waste is VENM because:   

 

 I have assessed the historical and current land use of the site at which the waste 
was generated. 

 The waste is not contaminated with manufactured chemicals, or with process  
residues, as a result of industrial, commercial, mining or agricultural activities. 

 The waste does not contain any sulfidic ores or soils. 
 The waste does not contain any other waste. 
 The waste does not contain asbestos in any form. 

Note: that all sections of this form must be completed including all boxes checked in  
Section 3 above and signed below for any material to be certified as VENM. 

 
Signature(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Name(s) (printed)       
Date       
 
Warning: There are significant penalties under s.144AA of the Protection of the 

Environment Operations Act 1997 for a person who supplies (whether knowingly 
or not) information that is false or misleading in a material respect about waste. 

 



 
 
This certificate is intended to assist waste generators, contractors and/or receivers of VENM 
to have confidence that a range of relevant factors have been considered in the classification 
of a waste material as VENM. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Published by: 
Environment Protection Authority, 59–61 Goulburn Street, Sydney South 1232 
Ph: 131 555. TTY users: phone 133 677, then ask for 131 555 
Speak and listen users: phone 1300 555 727, then ask for 131 555 
Email: info@environment.nsw.gov.au; Web: www.epa.nsw.gov.au 
Report pollution and environmental incidents: Environment Line: 131 555 (NSW only) 
EPA 2013/0693; September 2013 
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APPENDIX E: SSROC FACT SHEETS



Diversion of Upslope Water

Diversion of Upslope
Water What is it?
This refers to placing controls
around the disturbed work area
and on the road gutters above
your site to divert rainwater
from travelling through the
work site

Why is it important?
Preventing water from above
the site reaching the
development area will ensure
that it doesn’t get contaminated
and reduces the amount of
water you need to deal with.
This means less mud problems
on site and less sediment being
washed into the stormwater
system. The environmental
impact of sediment such as
mud and dirt is significant. They
smother animals and plants that
live on the bottom of creek
beds. They settle and make the
creeks shallower. This results in
the sun’s rays heating the water.
Many native plants and animals
can not survive in this hotter
water and die. Even though
mud and dirt are natural they
are still serious pollutants that
must be prevented from
entering our waterways.

What do I need to do?
Before building commences:

Look at the construction plans to identify areas on site where water
can be diverted around the disturbed or active work area. Identify the
relevant street gutters and drains up slope of the site. Decide on
diversion methods and install them. Document these on your Soil and
Water Management Plan and ensure that staff are aware of their
importance.

Installing the controls:

Street Gutters: Install a gravel sausage or sand bag barrier downslope
of the roadside gully pit that is immediately upslope of the worksite.
Make the barrier big enough and sufficiently well attached to divert
low and medium flows into the gully pit. Fashion a low point on the
barrier, near the kerb, so that high flows spill to the gutter rather than
flood the roadway.

Two or three of these traps in a row may be required to allow sediment
to drop out. Place safety cones around the area so that cars do not
damage them.

‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

On Site: Construct a bund, graded to one end so that clean water flows
around your work site without making contact with your construction
activities. It can then flow safely to council stormwater drains without
any need for pollution control. This bund can be made from soil stabilised
with grass, sand bags or ‘continuous berm’. Avoid directing stormwater
towards the site’s entry/exit point as this makes controlling tracking of
mud on vehicle wheels more difficult.  Also ensure water is not diverted
into adjoining properties as this may cause damage and result in a civil
lawsuit.

Fact Sheet 1



Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.
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Organisation of Councils

For further information on
preventing pollution from building
and construction sites contact
your local council:

List of fact sheets
available from Council:

1. Diversion of Upslope
Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access

Maintenance of the controls:

Check that controls are in place at the end of the day’s operations
and when ever rain is forecast. Check diversion channels and bunds
for erosion. Ideally they should be lined with geotextile material to
ensure that they do not erode.



Dust Control
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Assess the dust potential of your site and decide on dust controls. If
there is high risk of dust generation then barriers to divert the wind
up and over the site can be constructed. These include shade cloth
walls of height one-fifth the site length. Document controls on your
Soil and Water Management Plan and ensure staff are aware of its
importance.

Installing the controls:

Good sediment management can alleviate most of the dust problem.
Some of the steps that can be taken to minimise dust include:

• Maintain as much vegetation as possible

• Cover materials and stockpiles

• Ensure that all equipment has dust suppressors fitted

• Dampen the site slightly during excavation or when dust is being
raised. Be careful not to wet it to the point of creating polluted
runoff.

• Ensure that vehicles only leave via the stabilised site access

• Minimise the amount of the site that is disturbed at any one time

All of these actions will help to minimise the amount of sediment
loose on the site and therefore the dust that can be generated.

If dust becomes too serious on windy days the best option is to cease
work until wind conditions are suitable.

Dust Control
What is it?
Dust control refers to minimising
the amount of dust that enters
the air and stormwater system
from your site.

Why is it important?
Dust blowing from your site has a
four way impact. Firstly, it is a
nuisance to neighbours which can
result in poor relations or
complaints about your company.

Secondly, it can result in adverse
health effects like asthma in
workers and others. Thirdly, blown
away materials are blown away
dollars, and finally, it is dangerous
to the environment.

The environmental impact of dust
and sediment is significant. They
smother animals and plants that
live on the bottom of creek beds
and make the creeks shallower.
They carry nutrients which can
lead to algal blooms and fish kills,
as well as weeds which can take
over from native plants.

Even though mud and dirt are
natural they are still serious
pollutants that must be prevented
from entering our waterways.

Fact Sheet 2
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Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.
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For further information on
preventing pollution from
building and construction sites
contact your local council:

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access

Maintenance of the sediment controls:

Dust collected around sediment controls will need to be removed
regularly to maintain effectiveness. Built up material can be
restockpiled, used on site or collected by an Earth Moving Company.

Inspect and sweep roads at the end of each day and when rain is
likely.

On larger sites dust monitoring should be undertaken.  The National
Health and Medical Research Centre (NHMRC) guidelines require
an annual mean of 90ug/m3 for total suspended particulate.

protective cover



Excavation Pump Out
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Review the site requirements and consider the best option for dealing
with the collected water. Depending on the level of contamination it
may be possible to:

1) pump it after treatment to the stormwater system
2) pump it to the sewer with approval from Sydney Water or

3) have it collected by a liquid waste company for disposal at a licensed
treatment facility.

The second and third options are the most preferable as they reduce
the risk to the stormwater system and ensure you are not breaking
the law. Document the methods to be used on your Soil and Water
Management Plan and ensure that staff are aware of its importance. If
the groundwater is contaminated EPA advice should be sought and
may require waste disposal tracking.

Installing the controls:

If the water contains only sediment it can be pumped to the stormwater
system after filtering. It must have less than 50 mg/L Total Suspended
Solids. This is water with no visible cloudiness. If you do not have time
or room on-site to let the sediment settle naturally, flocculants such as
gypsum can be used. Flocculants speed up the settling process.
Unfortunately they raise the pH of the water and pH correction is
needed prior to pumping to the stormwater system. Some flocculating
agents can be toxic to fish above certain critical concentrations. Council
advice should be sought prior to their use.  Once settled, pump the
clean water from the top to an area of the site where it can soak in or
to the stormwaer system.  The settled sediments, “the sludge”, can be
reused on site or disposed of in a bin.

Excavation Pumpout
What is it?
Excavation pump out refers to
the pumping of water collected in
the bottom of excavated sites to
the stormwater system. This
water may be ground water or
collected rain water.

Why is it important?
Rain Water

Rain water pooled on building
sites picks up mud, dirt and any
other contaminants present.

All of these pollutants can cause
serious harm to our waterways.
Even if the water is just muddy it
can cause significant damage
through smothering plants and
bottom dwelling animals.

Ground Water

Ground water seeping up from
aquifers may contain a range of
contaminants such as heavy
metals, petrochemicals and toxins
depending on prior land uses in
the area.

Approval is needed from the
Department of Land and Water
Conservation and Council to
install ground water bores or
spear points for pumpout of
ground water.

Fact Sheet 4
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Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.
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For further information on
preventing pollution from
building and construction sites
contact your local council:

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access

Source: Environetwork News, EPA, 5/99

Maintenance of the sediment controls:

If you install a filtering system such as the one pictured it will need to
be cleaned regularly to remove the sediment that it filters out.



Impact of Building and Construction
Industry on the Environment:

The Building and Construction Industry has a
large impact on the environment, in particular
our waterways. Sand, soil, cement slurry, paint
and other  building materials that enter our
waterways kill fish and aquatic plants, silt up
streams, and block stormwater pipes which leads
to increased flooding.

Due to the high number of construction sites
even small amounts of pollution from each site
is enough to cause significant damage to our
waterways. This project aims to work
cooperatively with the construction industry to
find ways to prevent pollution. Together we can
make a difference.

‘Do It Right On-Site’
Soil and Water Management for the Construction Industry

‘Do it right on-site’ is a project to help the
construction industry protect the
environment and achieve the many benefits
that come from doing so.

Who is responsible for ensuring there
is no pollution from the site?

Everyone! Under legislation anyone who places
material into the stormwater system or even in
a position where it may enter the stormwater
system is guilty of an offence. Depending on the
extent of the pollution, penalties range from on-
the-spot fines of $750 to a maximum of $1
million or 7 years in gaol. It is the Builder/Site
Supervisor’s responsibility to ensure that all
workers on site, including sub-contractors, do
not breach environmental laws. Workers have a
responsibility under the law to notify their
supervisors if they see a pollution incident which
harms the environment.  If the supervisor cannot
be contacted, workers should notify the Council.

What are the benefits of preventing
pollution?
Benefits to the Builder

✔ a better looking more saleable site
✔ reduced clean up costs
✔ less mud and dust problems
✔ improved occupational health and safety on site
✔ money saved due to reduced stockpile losses
✔ improved drainage and reduced site wetness

which will result in less down time, earlier
completion and earlier sales!

✔ fewer public complaints
✔ no fines, no problems with Council
✔ better image within the community
✔ marketing advantage to win work from

environmentally conscious clients
✔ better fishing due to improved water quality!!

Benefits to the Owner

✔ Reduced site rehabilitation/landscaping costs
because the soil and vegetation is still on the
site!

✔ Peace of mind knowing that their home hasn’t
caused damage to the environment

✔ Less chance of flooding as the stormwater
drains are not clogged up with sediment

Benefits to the Community

✔ less risk of flooding
✔ healthier waterways with more plants and

animals
✔ increased recreational opportunities in and

around our waterways
✔ increased sales as

surrounding
environment is more
attractive

Southern Sydney Regional Organisation of Councils (SSROC)   www.ssroc.nsw.gov.au

The Law in detail:
Pollution from building and construction sites is regulated under the Protection
of the Environment Operations Act 1997 (POEO Act). Under this Act it is an
offence for anyone to let any substance other than rainwater enter a waterway
including the stormwater system.

The Council and the Environment Protection Authority (EPA) can issue notices
and penalties on building and construction sites to protect the environment.
There are three kinds of notices:

• Clean up notices can be issued to require clean up of sites.
• Prevention notices can be issued if an activity is being carried out or is suspected

to be carried out in an environmentally unsatisfactory manner. The prevention
notice requires certain action to be taken and can be appealed in the Land
and Environment Court.

• Prohibition notice can be issued to require work to cease for a given time.

When a company receives a Clean Up or Prevention Notice they may be liable
for a $320 administration fee. They can also be charged all costs incurred by the
EPA or Council to ensure compliance with the notice.

As well as notices there are three levels of offences that apply to building and
construction sites if they pollute the environment:

• Tier 1 Offences are the most serious and involve wilful or negligent behaviour
resulting in harm to the environment. The  penalty is up to $1 million and 7
years imprisonment. In defending against a Tier 1 offence the company or
individual will need to show that they had no control over the pollution event
and that they took reasonable precautions and exercised due diligence to
prevent the offence.

•  Tier 2 Offences have a maximum penalty of $250,000 for a corporation and
$120,000 for an individual. Further daily penalties apply to continuing offences.

• Tier 3 offences are dealt with by penalty infringement notices, similar to speeding
fines. These notices impose a fine that can be paid or defended in court. The
maximum penalty is $1500 for a corporation or $750 for an individual.

Public Register of Notices: Councils and the EPA are required to keep a public
register of all companies and individuals who are issued notices. So in addition to
the fines and lost time in cleaning up, companies who pollute also risk damaging
their reputation. This is a foolish thing to do when the public are becoming more
and more concerned about the environment and are starting to look at a
company’s environmental record when deciding which company to use.
If you do have a pollution incident which harms the environment, under the
POEO Act, you have a duty to notify the Council or EPA. They can then work with
you to minimise the harm to the environment. The maximum penalty for failing
to notify them are $250 000  for corporations or $120 000 for individuals. Further
daily penalties apply to continuing offences.

List of fact sheets
available from Council:

1. Diversion of Upslope Water
2. Dust Control
3. Early installation of Roof

Drainage
4. Excavation Pump Out
5. Protected Concrete, Brick and

Tile Cutting
6. Protected Concrete Delivery
7. Protected Service Trenches
8. Protected Stockpiles
9. Protected Wash Areas
10. Protected Waste Management

and Chemical Storage
11. Protecting Vegetation
12. Protection of Gutter and

Street Stormwater Drains
13. Protection of Site Stormwater

Pits
14. Sediment Controls
15. Soil and Water Management

Plans
16. Stabilised Site Access

For further information on
preventing pollution from
building and construction sites
contact your local council.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany
Bay, Canterbury, Hurstville, Kogarah, Marrickville,
Randwick, Rockdale, South Sydney, Sutherland
Shire, Waverley and Woollahra.

Southern Sydney Regional
Organisation of Councils
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How can you prevent pollution from the site?
Step 1: Planning

Prepare a soil and water management plan, also known as a sediment and erosion
control plan. This will be required prior to Council issuing you a Construction
Certificate (either at DA stage or as a condition of consent). The Soil and Water
Management Plan should outline the methods you will use to prevent pollution
of the stormwater system throughout the life of the construction period. There
may be different controls needed as the site develops due to changes in drainage
patterns and location of building materials. These stages and their controls must
be shown on your Soil and Water Management Plan. Sample Soil and Water
Management Plans are available from Council, however you must develop a plan
specific to your site.

Step 2: Installation of soil and water controls

Before work commences install the sign provided by the Council and ensure
that all workers know their responsibilities. Set up the soil and water controls. A
recommended sequence for doing this is:

1) establish a single stabilised entry/exit point.
2) install sediment fence(s) along the low side of the site.
3) divert up slope water around the work site and stabilise channels.
4) clear only the areas necessary - fence off no go areas where vegetation is to

be kept - and plan the staging of work to minimise the amount of soil
exposed at any time. Revegetate any areas that will be left exposed for
more than 14 days.

5) store stockpiles on site and place sediment controls around them. If storage
room is not available on site, seek Council approval for an offsite storage
area with pedestrian access and appropriate soil and water controls.

6) stabilise exposed earth banks (use vegetation or erosion control mats, put
sediment fence down slope).

7) install onsite waste receptacles (mini-skips, bins, wind proof litter receptors).
8) commence building activities.
9) install roof downpipes prior to frame inspection.

Step 3: Maintenance of soil and water controls
Soil and water controls should be checked daily to ensure that they are operating
effectively. Maintenance that will be required includes:

• Removing sediment collected by sediment fences and catch drains
• Topping up the gravel on the stabilised entrance way
• Repairing erosion in drainage channels
• Inspecting roadways and gutters and sweeping up any sediment

Remember that the soil and water controls may need to be modified if the slope
and drainage paths are changed as the site develops. Best practice includes anticipation
of risks as well as being prepared for abnormal circumstances and emergencies eg:
storage of clean up materials and extra sediment fence on site just in case.

Step 4: Finalisation of site
Ensure the site is stabilised -no exposed soil remains- before removing the soil and
water controls. If landscaping is not completed prior to handover ensure that the
new owners are aware of their responsibility to prevent pollution from entering
the stormwater system.

Ways you can reduce erosion & control sediment on a building or construction site
Follow these site management

practices and you will help reduce
impact on our waterways . . .

➊ LIMIT DISTURBANCE
WHEN EXCAVATING
Preserve as much grassed area as
possible as not only does it
improve the appearance of your
site, it also filters much of the
sediment from stormwater
runoff before it reaches the
drainage system.

➋ CATCH DRAINS
AND PERIMETER
BANKS

➊

Where possible allow for
diversion of up slope stormwater
around the work site and other
disturbed surfaces.

➋

➌ INSTALL A SEDIMENT BARRIER
Sediment barriers down slope of the building site filter coarse
sediment before it can wash into gutters, drains and waterways.
You can  . . .
- attach geotextile sediment fabric to posts with the fabric buried in

an up slope trench; or
- place straw bales, staked in a 10mm (minimum) deep trench; or
- place turf of a 60mm (minimum) width along the kerb line.

➌

➑ SINGLE GRAVELLED ENTRY/EXIT
Restrict vehicle access to one entry/exit point

where possible.  Adding gravel to the access
point will allow all weather entry/exit, will

reduce the amount of soil carried off the site by

➐

➐ LITTER AND
WASTE CONTROL

All hard waste and litter
must be stored on site in a

way to prevent any
materials from entering the

stormwater system &
adjacent areas by wind or

water action.

➏ EARLY STORMWATER
DRAINAGE CONNECTION
Connect temporary or permanent
downpipes to the stormwater system
before laying the roof, or slow and
spread the flow from downpipes to
avoid localised erosion.  All
stormwater should discharge in a way
that does not cause soil erosion.

vehicles, and will provide a
permanent base for

 the driveway.

➑

➏

➎ CONCRETE WASTE AND WASHING
Wash equipment in a designated area of the site
that does not drain to the stormwater system.

➎

➊

➍ SAND AND SOIL STOCKPILES
Place stockpiles wholly on the construction site
and behind a sediment barrier.  Soil or cement
should be covered at the end of each day if
excessive wind or rain is likely.

➍

Illustration reproduced courtesy of Brisbane City Council

Metal star pickets driven
firmly into ground

Geotextile filter fabric

600mm
max

150mm
underground

3m
max

DIRECTION
OF FLOW
(disturbed area)

❾ ❾ CLEAN AND
CLEAR

FOOTPATH  &
ROADWAY



Protected Stockpiles
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Identify a protected storage area for stockpiles. This should be inside
the site under cover, away from stormwater flow paths, with erosion
control measures such as sediment fence, gravel sausage or straw bales
placed around them. If there is no room on site Council approval will
be needed to store materials on the kerb or footpath. Materials should
be stored in sand bags or bale/pallet containers with sediment controls
around them. Document your storage area on the soil and water
management plan and ensure staff are aware of its importance.

Protected Stockpiles
What are they?
They are materials such as sand,
gravel, topsoil, mulch and
woodchip stored in a way that
will not enter the stormwater
system.

Why are they important?
Stockpiles are at risk of being
washed or blown away and
polluting stormwater. Loose
materials in heaps with steep
sides and impervious
foundations are most at risk.
Not only does this affect the
environment  but it is expensive
to the builder, increasing the
amount of materials needing to
be purchased for the
development.

The environmental impact of
these materials is significant.
Mulch and woodchip
decompose absorbing all the
oxygen in the water resulting in
suffocation of animals. Sediment
settles making creeks shallower
and smothering animals and
plants that live on the creek
beds. This shallower water
depth also results in the suns
rays heating the water. Many
native plants and animals can
not survive in this hotter water
and die.

Fact Sheet 8

Installing the controls:

1. Locate stockpile away from stormwater flow paths, roads and hazard
areas (ideally at least 5m away).

2. Place on a level area as a low, flat, elongated mound.

3. Where there is sufficient area topsoil stockpiles shall be less than
2m in height.

4. Construct an earth bank on the upslope side to divert run off
around the stockpile and a sediment fence 1 to 2 m downslope of
the stockpile (or sand bag, gravel sausage).

5. Stockpiles should be covered during windy conditions, rain or
unattended site periods.

6. Once the roof has been installed on the frame, move stockpiles
inside.



Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Councils if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.
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Organisation of Councils

For further information on
preventing pollution from building
and construction sites contact
your local council:

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access

Maintenance of the controls:

Stockpiles should be checked and covered at the end of each day.
Materials trapped by the down slope controls should be removed
regularly to maintain their effectiveness. Built up material can be re-
stockpiled, used on site or collected by an Earth Moving Company.
Incorrect storage of stockpiles is a major source of stormwater
pollution. All site workers, subcontractors, and delivery drivers should
be advised of their responsibilities. Delivery drivers should be given
a designated location to deliver materials on site.

protective cover



Protected Wash Areas
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Choose a site for the wash down area that is away from drainage lines
and stormwater pits. Show its location on the Soil and Water Management
Plan and ensure all staff are aware of it.

Installing the controls:

The wash down area should have sediment controls around it and be
large enough to hold all waste water generated. It sould be clearly
signposted to alert subcontractors and staff of their responsibilities.

Minimise the amount of waste water generated by:

• Sweeping excess dirt and mud off equipment prior to washing.
• With Paint wastes- Spin the rollers and brushes to remove excess

paint and return as much as possible to the original container for
reuse. For water based paints- wash brushes in small amounts of water
over newspaper. This will let the water soak through into the ground
and keep the paint residue on the paper. The paper can then be placed
in a solid waste bin or taken to a licensed solid waste transfer station.
It is illegal to let paint and other liquid wastes contaminate the soil.

• For oil based paints- wash equipment in a series of solvent baths until
clean. The solvent can be reused until it becomes saturated with paint.
Solvent should be stored in air tight tins to prevent evaporation and
disposed of to a licenced solid waste transfer station. It can not be
placed in the bin or on the ground.

• Plastering wastes and wash waters should be allowed to dry within
the protected wash area and then disposed of either to a bin or taken
to a licensed waste depot. Solid wastes from plastering such as calcium
sulphate can be used as a modifier in gardens.

Protected Wash Areas
What are they?
Protected Wash Areas refers to
having a designated spot on site
that does not drain to the
stormwater system for washing
of all painting, plastering,
concreting and other dirty
equipment.

Why are they important?
Even at low concentrations
water soluble paints (acrylics)
raise the turbidity in creeks
which reduces oxygen and light,
resulting in plants, fish and frog
deaths. Oil or turps based paints
form a thin film over the surface
of water, starving insects, frogs,
and fish species of oxygen. They
can also contain heavy metal
components that are highly toxic
and irritating to all animal species
including humans. Concrete
alters the pH of the water
making it too alkaline for many
plants and animals to survive.
Protected Wash Areas are
required to trap silt and
pollutants and prevent them
entering the stormwater system.

Fact Sheet 9



Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.

THE DRAIN
IS JUST FOR

RAIN Southern Sydney Regional

Organisation of Councils

For further information on
preventing pollution from
building and construction sites
contact your local council:

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access

Remember to clean up all site debris- don’t sweep or hose
it into the gutter.

Maintenance of the controls:

The protected wash area and its sediment controls will need to be
emptied of solid residues regularly in order for it to have the capacity
to catch and detain waste waters. The larger the area the less often
this will need to be done. Solids from this process should be disposed
of in a bin or taken to a licensed waste depot.



Protection of Gutter and Street
Stormwater Drains
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Find the street drains below your work site. Choose the most
appropriate method for protection and install prior to commencement
of building works.  Document these on your Soil and Water
Management Plan and ensure staff are aware of its importance.

Installing the controls:

Choose the best down slope control method for your site. Those that
collect sediment above the pit are easier to clean but have low storage
capacity compared to controls that ‘sit’ in the pits. Place cones around
controls in the gutters or on roads to prevent drivers damaging them.

Portable gravel kerb inlet sediment trap:

This trap involves a roll of wire mesh and geotextile filter fabric filled
with gravel in front of the kerb inlet. It has the benefit of being portable
and easily removed for cleaning. Ensure there is a gap at the top to
allow overtopping and prevent flooding.

Protection of Gutter and
Street Stormwater
Drains
What is it?
This refers to placing sediment
collection devices around or in
the drains down slope of your
site to prevent pollutants
entering.  This should not be
your only measure.

Street drain protection is a
backup measure to support
your on-site controls.

Why is it important?
The environmental impact of
sediment such as mud and dirt
is significant. They smother
animals and plants that live on
the bottom of creek beds and
make the creeks shallower. This
results in the sun’s rays heating
the water. Many native plants
and animals can not survive in
this hotter water. Even though
mud and dirt are natural they
are still serious pollutants that
must be prevented from
entering our waterways.

Gravel surface barrier strategy

This method involves placing wire mesh over the drain and placing
large gravel upslope of it. The sediment will be filtered out into the
gravel with only the clean water entering the stormwater system.

Fact Sheet 12



Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.

THE DRAIN
IS JUST FOR

RAIN Southern Sydney Regional

Organisation of Councils

For further information on
preventing pollution from building
and construction sites contact
your local council:

Sandbag kerb sediment trap

Place sandbags in front of flow of water. This will slow down the water
enabling sediment to settle out. Two or three of these traps in a row
may be required to ensure sediment settles out.

Pit Baskets

There are a range of products that can be placed inside side entry pits
that act as baskets or sacks to trap any pollutants that enter. Council
permission must be sought before placing any items inside the side
entry / gully pit.

Maintenance of the sediment controls:

All sediment collection devices will need to be cleaned regularly to
maintain effectiveness. The built up material can be re-stockpiled, used
on site or collected by an Earth Moving Company.

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access



Protection of Site Stormwater Pits
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Identify any stormwater drains on the site. Plan the layout of the work
site so that any wash down areas, tile or brick cutting areas are not
near these drains. Clearly mark the stormwater drains on the site and
choose a method of protection for them. Install the protective controls
prior to building work commencing. Document all of this on your Soil
and Water Management Plan and ensure staff are aware of its
importance.

Installing the controls:

There are a range of sediment traps to choose from.

Drop inlet sediment Trap:

Three layers on top of the drain to trap the sediment. 1) heavy gauge
wire netting or mesh 2) geotextile filter fabric with 3) a layer of
prewashed 50-75mm gravel on top.

Protection of Site
Stormwater Pits
What is it?
This refers to placement of
sediment collection devices
around any existing stormwater
drains on the site.

Why is it important?
Stormwater drains on the
construction site are at high risk
of having pollutants such as dirt,
stockpiled soil, mulch and
barkchips washed straight into
them. The environmental impact
of these materials is significant.
Mulch and woodchip
decompose absorbing all the
oxygen in the water resulting in
suffocation of animals. Sediment
settles making creeks shallower,
smothering animals and plants
that live on the creek beds.
Many native plants and animals
can not survive this and die.

Source: EPA (SA) 1999 ‘Stormwater Pollution Prevention Code
of Practice for the Building and Construction Industry.

Geotextile Filter Fabric Drop Inlet Sediment TrapFact Sheet 13

Sediment Fence drop inlet sediment trap:

Sediment fence staked around the drain to trap sediment. Note: It is
important to partially bury the fabric so that water and sediment can
not just flow underneath. The more space between the fence and the
drain, the more chance of sediment settling and the greater the capacity
of the trap.



Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.

THE DRAIN
IS JUST FOR

RAIN Southern Sydney Regional

Organisation of Councils

For further information on
preventing pollution from building
and construction sites contact
your local council:

Excavated sediment trap: This is a detention basin technique for on-site
drains. The basin depth needs to be at least 0.6m to ensure that water
is held in place and sediment can settle out.

Maintenance of the controls:

All sediment collection devices need regular maintenance to stay
effective. Remove the built up sediment and check for holes or other
breaks in the controls. Repair and replace them. Built up material can
be re-stockpiled, used on site or collected by an Earth Moving Company.

Source: D
epartm

ent of C
onservation and Land M

anagem
ent

(1995) ‘Preparing an Erosion and Sedim
ent C

ontrol Plan’.

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site
Stormwater Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access



Sediment Controls
‘Do it right on site’ is a
project to help the
construction industry
protect the environment and
achieve the many benefits
that come from doing so.

What do I need to do?
Before building commences:

Prepare a soil and water management plan, also known as a sediment control
plan. This will be required by Council prior to issuing a construction certificate
(either at DA stage or as a condition of consent) and should outline the methods
you will use to prevent pollution of the stormwater system throughout the life
of the development. There may be different controls needed as the site develops
due to changes in drainage patterns and vegetation. This should be thought
through and shown on your plans. Council can provide you with sample plans,
however it is important that you develop a plan specifically for your site.

Remember the more erosion you can prevent the less sediment will need to
be captured! The easiest way to prevent erosion is to leave shrubs and grass in
place. This has the dual effect of holding the soil and dirt together as well as
filtering and slowing down water flows enabling sediment to settle out.

If vegetation needs to be removed try not to do it until immediately before
works commence or stage the works to limit the amount of the site that is
disturbed at any given time. As you move into a new area, revegetate the
finished area. Another way to minimise erosion is to ensure that you only have
small amounts of sand, soil and other stockpiles on site at any time. Ensure
stockpiles are stored in ways to reduce erosion - see Fact Sheet 8 on Protected
Stockpiles.

Installing the controls:

The sediment controls need to be in place prior to the commencement of
building works. Remember that the sediment controls will need to be altered
as construction occurs and the sites drainage patterns change.

Sediment Fence

A sediment or silt fence is the most widely used strategy. It is constructed from
heavy duty geofabric.  Although a sediment fence looks like shade cloth it is
very different and is not interchangeable. A sediment fence is specifically designed
to allow the free passage of water and trap sediment

Sediment Control
What is it?
These are a range of products
installed across drainage flows to
filter sediment out of water and
enable its deposition by slowing
down water flow. They include
sediment fences, straw bales, grass/
vegetation strips and sediment
traps/basins. Other controls may be
available and advice should be
sought from suppliers of Sediment
Control Equipment.

Why is it important?
Sediment on building sites causes
problems not only for the
environment but also for builders. A
dirty site causes difficulties in wet
weather, increases costs from having
to replace stockpiles that are
washed away, increases clean up
costs, penalties and potential
damage to your company’s
reputation if fined for polluting.

The environmental impact of
sediment such as mud and dirt is
significant. They smother animals
and plants that live on the bottom
of creek beds. They settle and make
the creeks shallower.  Many native
plants and animals can not survive
this and die. Even though mud and
dirt are natural they are still serious
pollutants that must be prevented
from entering our waterways.

Metal star pickets driven
firmly into ground

Geotextile filter fabric

600mm
max

150mm
underground

3m
max

DIRECTION
OF FLOW
(disturbed area)
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Sediment Fence (continued)

Construction Notes:

1. construct the sediment fence
as close as possible to parallel
to the contours of the site

2. drive 1.5m long star picket
into ground, 3m apart

3. dig a 150mm deep trench
along the upslope line of the
fence for the bottom of the
fabric to be entrenched

4. backfill trench over the base
of fabric (where the sediment
barrier has to be located on
hard pavement that cannot
be trenched, a gravity system
held firm by its weight eg:
gravel sausage can be used.)

5. fix self supporting geotextile
to upslope side of posts with
wire ties or as recommended
by geotextile manufacturer

6. join sections of fabric at a
support post with a 150mm
overlap

Straw Bale Filters

These are straw bales tightly
abutted together and par tially
buried into the ground. They are
only suitable for low flows. Filter
fabric can be placed in front of
them adding to the sediment
stoppage. It is recommended that
at least 4 bales are used as during
a storm any less result in the water
simply hitting the bales and flowing
around them. This defeats the
purpose of using them, which is
to slow the water and have it filter
through the bales with the
sediment settling out.

Straw bales are usually used
incorrectly. Seek Council guidance
if unsure.

Grass Strip Filters

These are strips of undisturbed vegetation or grass planted down
slope from earthworks. They provide a simple method of trapping
coarse sediment. The flatter and wider the strips are, the more
effective they become. They are only suitable on low grades. A 400mm
wide grass strip between the kerb and the footpath can be a good
last resort sediment control, filtering the water before it enters the
stormwater system.



Sediment Traps / Ponds

These are basins designed to capture a concentrated sediment laden
flow and store it under still conditions enabling the silt to deposit at
the bottom of the trap. The effectiveness of the traps to remove fine
particles may be improved by the placement of filter fabric along the
uphill face of the embankment.

Maintenance of the
sediment controls:

Sediment controls wil l
naturally fill up with sediment
and need to be maintained to
stay effective. This involves
removing the built up
sediment as well as ensuring
that they are still in good
working condition.

Often sediment controls will
be moved during works and
they should be checked daily
to ensure they have been put
back in place properly.

Straw bales deteriorate and
can end up polluting
waterways. Their average life
is 3 months and should be
inspected regularly. Enclosing
bales in sediment fence
reduces this risk. At the end
of their life they can be used
as mulch on gardens. Sediment
fences should also be checked
regularly for holes.

Some Councils do not allow
straw bales to be used, so
check with them when
planning your controls.

Soil and water controls should
be kept in place until works
are completed. If landscaping
is not completed prior to
handover ensure that the new
owners are aware of their
responsibil ity to prevent
pollution from entering the
stormwater system.



Remember:
Everyone has a responsibility to protect the environment. The site
supervisor is required to make sure that all workers, including sub-
contractors are doing the right thing and all workers are required
to notify their supervisors and Council if they see pollution occurring.

It is illegal for any substance other than rainwater to enter the
stormwater system. If you do have an accident and pollution occurs
you are required by law to notify the Council so that they can work
with you to minimise any harm to the environment.

Penalties for polluting the stormwater system range from $750 on
the spot fines to $1 million and seven years in gaol. Both companies
and individuals can be fined.

Council Officers and the EPA enforce the environmental legislation
and do routine inspections of building sites. They can issue notices
to make companies clean up sites, change the way they are managing
the sites and if necessary, cease work. They will attempt to work
with you but penalties will be issued if a satisfactory environmental
outcome is not achieved.

‘Do it right on site’ is funded by the Natural
Heritage Trust and the Southern Sydney Regional
Organisation of Councils – Bankstown, Botany Bay,
Canterbury, Hurstville, Kogarah, Marrickville, Randwick,
Rockdale, South Sydney, Sutherland Shire, Waverley and Woollahra.

THE DRAIN
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RAIN Southern Sydney Regional

Organisation of Councils

For further information on
preventing pollution from
building and construction sites
contact your local council:

Suppliers of Sediment Control Equipment

There are a large number of companies that supply sediment control
equipment listed in Outdoor Design Source and the Yellow Pages.
While we do not necessarily endorse any particular company or
product we thought it useful to list some company details as a
starting point for you:

Total Erosion and Pollution ph: 02 9524 0155

GSE Lining Technology ph: 02 9821 2977

Hardware House

Maccaferri Pty Ltd ph: 02 9648 3800

Mulch Mat Products ph: 02 9905 5344

Naturelink Environmental ph: 02 4578 4588

Polyfabrics Australia Pty Ltd ph: 02 9829 5599

Spraygrass Landscapes ph: 02 9627 4352

List of fact sheets
available from Council:

1. Diversion of Upslope Water

2. Dust Control

3. Early installation of Roof
Drainage

4. Excavation Pump Out

5. Protected Concrete, Brick and
Tile Cutting

6. Protected Concrete Delivery

7. Protected Service Trenches

8. Protected Stockpiles

9. Protected Wash Areas

10. Protected Waste Management
and Chemical Storage

11. Protecting Vegetation

12. Protection of Gutter and
Street Stormwater Drains

13. Protection of Site Stormwater
Pits

14. Sediment Controls

15. Soil and Water Management
Plans

16. Stabilised Site Access



 

 119104_RAP_V2 

APPENDIX F: UFP PROFORMA



 

 Glaeba (02) Pty Ltd trading as Environmental Earth Sciences NSW 

82-84 Dickson Avenue, Artarmon, NSW, 2064 

  PO Box 380 North Sydney, NSW, 2059  

P. 61 2 9922 1777 E. info@eesigroup.com 
www.eesigroup.com 

 

Unexpected Findings Protocol Form 
Site:       Job reference: 

Client: 

Personnel Onsite:      Date: 

Daily Summary 

1. Fill or suspect material encountered during daily activities 
___________________________________________________ 

(if yes compete 2 - 8). 

2. Environmental consultant contacted: 
___________________________________________________ 

3. Record location of foreign material (label occurrences sequentially 1, 2, 3, etc). 

Description of material encountered: 

4. Asbestos or suspected asbestos containing material present (Yes/No): 
_____________________ 

5. If No to 4 is there an obvious odour present (Note: Do Not sniff soil) (Yes/No): 
______________ 

6. Visible staining (Yes/No): _______________________________________________ 

7. Brief written description: 
 

 

 

 

 
 

 

 

8. Material quarantined (Yes/No): 
___________________________________________________________________ 

9. Location of contaminated material: _______________________________________ 

10. Attach photographs taken ______________________________________________ 
 

Signature: ________________________________________________________________ 
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APPENDIX G: UXO INFORMATION 



 

 

UXO Search information: Department of Defence UXO Search (undertaken 28 November 2019) 
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