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Statement of Limitations 

 
All and any Services proposed by Greencap to the Client are subject to the Terms and Conditions listed on the Greencap website at: 
www.greencap.com.au/about-greencap/terms-and-conditions. Unless otherwise expressly agreed to in writing and signed by 
Greencap, Greencap does not agree to any alternative terms or variation of these terms if subsequently proposed by the Client. The 
Services are to be carried out in accordance with the current and relevant industry standards of testing, interpretation and analysis. 
The Services are to be carried out in accordance with Commonwealth, State or Territory legislation, regulations and/or guidelines. 
The Client will be deemed to have accepted these Terms when the Client signs the Proposal (where indicated) or when the Company 
commences the Services at the request (written or otherwise) of the Client.  

The services were carried out for the Specific Purpose, outlined in the body of the Proposal. To the fullest extent permitted by law, 
Greencap, its related bodies corporate, its officers, consultants, employees and agents assume no liability, and will not be liable to 
any person, or in relation to, any losses, damages, costs or expenses, and whether arising in contract, tort including negligence, under 
statute, in equity or otherwise, arising out of, or in connection with, any matter outside the Specific Purpose. 

The Client acknowledges and agrees that proposed investigations rely on information provided to Greencap by the Client or other 
third parties. Greencap makes no representation or warranty regarding the completeness or accuracy of any descriptions or 
conclusions based on information supplied to it by the Client, its employees or other third parties during provision of the Services. The 
Client releases and indemnifies Greencap from and against all Claims arising from errors, omissions or inaccuracies in documents or 
other information provided to Greencap by the Client, its employees or other third parties. Under no circumstances shall Greencap 
have any liability for, or in relation to, any work, reports, information, plans, designs, or specifications supplied or prepared by any 
third party, including any third party recommended by Greencap.  

The Client will ensure that Greencap has access to all sites and buildings as required by or necessary for Greencap to undertake the 
Services. Notwithstanding any other provision in these Terms, Greencap will have no liability to the Client or any third party to the 
extent that the performance of the Services is not able to be undertaken (in whole or in part) due to access to any relevant sites or 
buildings being prevented or delayed due to the Client or their respective employees or contractors expressing safety or health 
concerns associated with such access.  

Greencap, its related bodies corporate, its officers, employees and agents assume no liability and will not be liable for lost profit, 
revenue, production, contract, opportunity, loss arising from business interruption or delay, indirect or consequential loss or loss to 
the extent caused or contributed to by the Client or third parties, suffered or incurred arising out of or in connection with our Proposals, 
Reports, the Project or the Agreement. In the event Greencap is found by a Court or Tribunal to be liable to the Client for any loss or 
damage arising in connection with the Services, the Client's entitlement to recover damages from Greencap shall be reduced by such 
amount as reflects the extent to which any act, default, omission or negligence of the Client, or any third party, caused or contributed 
to such loss or damage. Unless otherwise agreed in writing and signed by both parties, Greencap’s total aggregate liability will not 
exceed the total consulting fees paid by the client in relation to this Proposal. For further detail, see Greencap’s Terms and Conditions 
available at www.greencap.com.au/about-greencap/terms-and-conditions 

The Report is provided for the exclusive use of the Client for this Project only, in accordance with the Scope and Specific Purpose as 
outlined in the Agreement, and only those third parties who have been authorised in writing by Greencap. It should not be used for 
other purposes, other projects or by a third party unless otherwise agreed and authorised in writing by Greencap. Any person relying 
upon this Report beyond its exclusive use and Specific Purpose, and without the express written consent of Greencap, does so entirely 
at their own risk and without recourse to Greencap for any loss, liability or damage. To the extent permitted by law, Greencap assumes 
no responsibility for any loss, liability, damage, costs or expenses arising from interpretations or conclusions made by others, or use 
of the Report by a third party. Except as specifically agreed by Greencap in writing, it does not authorise the use of this Report by any 
third party. It is the responsibility of third parties to independently make inquiries or seek advice in relation to their particular 
requirements and proposed use of the site.  

The conclusions, or data referred to in this Report, should not be used as part of a specification for a project without review and 
written agreement by Greencap. This Report has been written as advice and opinion, rather than with the purpose of specifying 
instructions for design or redevelopment. Greencap does not purport to recommend or induce a decision to make (or not make) any 
purchase, disposal, investment, divestment, financial commitment or otherwise in relation to the site it investigated. This Report 
should be read in whole and should not be copied in part or altered. The Report as a whole sets out the findings of the investigations. 
No responsibility is accepted by Greencap for use of parts of the Report in the absence (or out of context) of the balance of the Report.  

http://www.greencap.com.au/about-greencap/terms-and-conditions
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Proposal 

The proposed development is for the construction of a school whereby the project is known as Sydney 
Olympic Park new high school. The school is to be developed in two stages.  The SSD application will seek 
consent for both Stage One and Stage Two. While Stage Two is submitted as part of this proposal, 
construction is subject to approval of additional funding. 

Stage One will provide for a Stream 5 high school, catering for up to 850 students. Stage Two will bring the 
school up to a stream 9 school capability catering up to 1,530 students.   

The design features a six storey building. To the north of the site, a hall building (for sports and performance) 
is proposed. 

The play space required to meet the need of students for Stage One can be generally accommodated onsite, 
within the 9,511sqm available. Additional play space may be required to accommodate the increased student 
numbers anticipated during Stage 2. The proposed adjoining play space comprises an area of around 
8,800sqm, and will be subject to a Joint Use Arrangement and available for public use outside school hours. 
The future Wentworth Point Peninsula Park will result in an open space area of approximately 4 ha.

The remainder of the peninsula (TfNSW land) is under review and will be subject to a separate approval 
process. Redevelopment of this land will include the new access road proposed off Burroway Road along the 
eastern boundary of the subject site and is proposed to include car parking, drop-off zones and delivery 
zones.  
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Site Description 

The proposed development is located within the peninsula of Wentworth Point at 7-11 Burroway Road, 
Wentworth Park across parts of three lots; Lot 202 DP1216628, Lot 203 DP1216628 and Lot 204 DP1216628. 
The site forms part of the Wentworth Point Planned Precinct, which was rezoned in 2014 for the purposes 
of high density residential, public recreation, school and business purposes.  

The site is approximately 9,511sqm in area, with a frontage of approximately 91m to Burroway Road.  It 
currently contains vacant land, which is cleared of all past development, and almost entirely cleared of native 
vegetation.  

The surrounding area is generally characterised by high rise residential and mixed-use developments. The 
site is directly adjacent to the Wentworth Point Peninsula Park and immediately east of Wentworth Point 
Public School.  

 
Site Aerial Map 

Source: Mecone 
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 Introduction 

Greencap Pty Ltd (Greencap) was engaged by Department of Education (School Infrastructure NSW) to 
prepare a Remediation Action Plan (RAP) for the property located at 7-11 Burroway Road, Wentworth Point, 
NSW (the site).  The site is identified as parts of Lot 202, 203, and 204 in Deposited Plan (DP) 1216628 and 
covers an approximate area of 0.95 ha (see Figure 1). It should be noted that to the north of the site there is 
a Play Space, which will be subject to a joint use agreement.   
The site is planned to be developed by Department of Education (Schools Infrastructure of NSW) as a new 
high school site, which will be known as Sydney Olympic Park High School (SOPHS), (see Figure 2 for planned 
development layout and Appendix A for site survey). 

 Background 

The proposed high school development includes 2 high school buildings and a sports field area (Play Space) to 
the north of the site (see Figure 2). Greencap undertook Preliminary and Detailed Site Investigations (PSI and 
DSI) for the site and prepared the PSI and DSI Reports (Greencap 2021a and 2021b).  

The investigations undertaken by Greencap included a review of provided historical documents, a systematic 
sampling design to obtain general site coverage, and a targeted ground-gas, soil-vapour, and groundwater 
contamination risk assessment.  

As a result of these investigations, it was concluded that the site requires remediation to be made suitable for 
the planned high school development. Following contamination risks were identified on-site that require 
remediation: 

• Ground gas risk for methane and carbon dioxide; 

• An abandoned Underground Storage Tank (UST) identified at the south east section of the site; 

• Fill material impacted with asbestos and petroleum hydrocarbons; 

The following data gaps were noted in the scope of the DSI that require further investigation: 

• The size and alignment of the identified UST was unknown; 

• A second UST may be present at the western section of the concrete slab area (see Figure 2)—this was 
indicated in PB 2015 as a potential UST location, which could not be appropriately investigated due to the 
access restrictions caused by the soil mound and concrete slab;  

• There was limited understanding about the extent of asbestos found in previous investigations—no 
comment was provided weather it was below or above the NEPM 2013 criteria in previous PB and GHD 
reports. 

 Remediation Objectives 

The remediation objectives include the following: 

• Remediate the contamination risk on site to a level that is suitable for the proposed use as a high school; 

• Mitigate the hazardous ground gas risk on-site at a level that will enable safe occupation of the school 
buildings and ensure protection of the on-site receptors (e.g. students, workers, and built assets); 

• Ensure, through appropriate construction management, the planned construction activities do not pose 
any unacceptable health or environmental risk; and 

• Ensure there is no genuine human health or environmental risk on-site following the completion of 
construction with minimal long-term management requirements.  
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 Scope of Work 

The scope of this RAP included the following: 

• Evaluation of potential remediation options and selection of the most feasible remediation option for the 
site; 

• Establishing necessary remedial actions to meet the remediation objectives stated in Section 2; 

• Establishing the requirements and conceptual design for gas mitigation systems and ground gas 
management in line with relevant industry standards and guidelines; and 

• Establishing the necessary environmental management procedures to ensure protection of human health 
and the environment during remediation and construction. 

This RAP has been prepared with reference to the following legislation and guidelines: 

• State Environmental Planning Policy 55;  

• Guideline on Consultants Reporting on Contaminated Land (NSW EPA 2020);  

• Guideline on the Assessment and Management of Hazardous Ground Gases (NSW EPA 2020); and 

• National Environment Protection (Assessment of Site Contamination) Measures (NEPC 2013). 

 Site Information 

 Site Identification 
General site information is provided in Table 1 below. 

Table 1: Site Information 

Site Address: 7-11 Burroway Road, Wentworth Point, NSW 

Property Identification: Parts of 202, 203 and 204 DP1216628 

Local Government Area: Parramatta City Council 

Approximate Site Area: 0.95 ha (excluding the Play Space subject Joint Use Agreement) – see Figure 1 

Current Zoning: B1 Neighbourhood Centre, R4 High Density Residential and RE1 Public Recreation 

Current Site Use Vacant Land 

Potential Site Users: 
• Future students and staff, parents of the students; and 

• Current and future site workers and other temporary visitors. 

Surrounding Site Use 

North Parramatta River 

East Parramatta River 

South Riverside Medicine Park Wharf 

West Wentworth Point Public School, Marina 
Square Shopping Mall 

Surface Water Bodies: 
North Parramatta River (~25 m distance) 

East  Parramatta River (~126 m distance) 

 Site Condition and Surrounding Environment 

At the time of writing this RAP southern section of the site was largely sealed with concrete. Northern and 
north-western sections of the site was extensively filled with imported sandstone. A relatively large (potentially 
> 20,000 m3) soil mound consisting of sandstone material extends along the western border of the site and 
stretches towards north, and northeast. The stratigraphy on site is noted as fill material underlain by alluvial 
soils and sediments, followed by sandstone bedrock.  
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The site is situated on a Class 2 Acid Sulfate Soil zone and contains Acid Sulfate Soils below the natural ground 
surface.  

 Site History Summary 

The site has a history of contamination associated with hazardous ground gases (primarily methane and 
carbon dioxide), petroleum hydrocarbons, polycyclic aromatic hydrocarbons (PAH), heavy metals, and 
asbestos in fill (bonded and friable). Former potentially contaminating activities identified included: legacy 
landfilling, industrial operations (inc. waste recycling, and timber production), and legacy demolition 
activities on-site.   

Historical use of underground petroleum storage systems was noted on site and the site contains identified 
and potential abandoned underground asset locations (see Figure 2 and Section 4.4). The site is a non-
regulated former NSW EPA notified contaminated site. The site was subject to partial remediation in 2019, 
which consisted capping at the western corridor and north western sections of the site (see Figure 2).  

 Summary of Previous Reports 

 Preliminary Site Investigation (GHD 2009) 

The PSI (GHD 2009) covered a larger area comprising the site within one of the assessed sub-section areas 
(referred to as Area 1B). 

Two separate legacy Underground Storage Tank (UST) areas were identified in the scope of the GHD 
investigation based on historical Work Cover Dangerous Goods (DSG) records. A review of the provided DGS 
records indicated, from the western UST area (see. 3 Burroway Rd, see. Figure 2 Potential Abandoned UST 
Area), a 10,000 L Petroleum and 55,000 L Diesel UST may have been removed or abandoned in-situ before 
1996 and 1999 respectively—no validation data was present. The DGS records for the eastern UST area (5-7 
Burroway Road) indicated the area may contain three abandoned USTs potentially 5,000L - 9,000L each. An 
above ground storage tank (AST) and a bowser were noted by GHD (2009) see Appendix B (Former Report 
Figures) for indicative locations of these historical asset records.  

 Detailed Site Investigation – Stage 1 Area (GHD 2010) 

The GHD (2010) identified, within the site, ecological criteria exceedances for total petroleum hydrocarbons 
(TPH) C10-C36 at three locations and a zinc exceedance in one groundwater sample. Additional findings were 
noted in other off-site locations that was covered in GHD’s investigation. GHD indicated further investigations 
were required to delineate contamination.  

 Additional Contamination Investigation – Stage 1 Area (GHD 2012) 

This assessment further investigated the detections identified in the GHD 2010 investigation. Total 
recoverable hydrocarbons (TRH) (C10-C36), Benzo(a)pyrene, polyaromatic hydrocarbon (PAH) exceedances 
were noted on-site in this assessment. Asbestos (both friable and bonded) was identified in fill material. 
Groundwater marine ecological criteria exceedances were noted for copper, chromium and zinc.  

It is understood at 1B09b and 1BW04 benzo(a)pyrene and at 1BW04b and BH37 total petroleum 
hydrocarbons (TPH C10-C36) exceeded the ecological screening levels for urban residential and public open 
space (see. Appendix B for the locations of these samples). 50,000 mg/kg TPH C10-C36 was detected at 
1BW04b. GHD (2012) concluded the benzo(a)pyrene and total PAH in soil may pose an unacceptable risk to 
future residential site users. 

Asbestos was detected in fill material at two locations 1B09b and 1B03. Laboratory report of 1B03 indicated 
the detection was in the form of asbestos fibres of Chrysotile (friable). Laboratory certificate of 1B09b for 
asbestos could not be located. Greencap notes that asbestos fines/ friable asbestos (AF/FA) testing was not 
undertaken in accordance with the requirements of NEPM 2013.  
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This investigation did not identify (within the proposed SOPHS site area) unacceptable levels of health risk 
associated with heavy metals.  

Elevated methane was detected. GHD 2012 noted there are several possible sources for the detected ground 
gases including natural sediments, the Woo-La-Ra landfill site (although the area was not adjacent to the 
landfill site), hydrocarbon contamination and/ or fill materials the site is formed.  GHD mentioned: “There is 
evidence to suggest that that the bulk of the detected ground gases may be derived from either the 
underlying fill materials and / or the underlying natural sediments rather than the Woo-La-Ra landfill site and 
/ or hydrocarbon related contamination (although it is noted that these sources may be locally important for 
individual sub-surface bores)”. 

 Homebush Bay West - Ground Gas Monitoring (GHD 2013) 

This investigation included ground gas monitoring at 9 nearby site locations during 3 monitoring rounds (see. 
Appendix B for former monitoring locations). It should be noted that none of these locations were within the 
SOPHS site but at the eastern and western neighbouring sites. 

Maximum observed readings as part of this investigation were noted as follows: 

• Peak methane: 87.2% v/v (1CW02) 

• Peak carbon dioxide: 14.7% v/v (1CW01) 

• Hydrogen sulphide: 16 ppm (1CW02) 

• Carbon monoxide: 53 ppm (1BW05) 

• Flow rate: 7.012 L/hr (1BW06) 

Based on above the gas screening values (GSV) in the scope of a “worst possible scenario” (W&C 2009) for 
methane and carbon dioxide are calculated as follows: 

• Methane: 87.2% x 7.012 L / hr = 6.114 L/ hr  

• Carbon dioxide: 14.7 % x 7.012 L / hr = 1.030 L/ hr 

Above GSV’s indicate a risk classification of Moderate to High Ground Gas Risk for methane. GHD (2013) 
conclude that this classification is applicable to the entire Stage 1B area, which included the site. However, 
as all the investigation locations were outside of the SOPHS site borders further consideration needs to be 
given to this classification.  

GHD did not identify ground gas impacts in service pits, on-site buildings or above ground surface.  

 Homebush Bay West – Stage 1 Area – Health Risk Assessment (GHD 2013) 

GHD (2013) conducted a human health risk assessment associated with potential exposure of future site 
users to elevated concentrations of petroleum hydrocarbons in soil at the site. The health risk assessment 
assumed medium and high-density end use including recreational open space and primary schooling. 

The risk assessment has considered potential effects to the following receptors in particular: 

• The risks to future residents, recreational users, and school children from exposure to volatiles indoors 
emitted from soil at the site; 

• The risks to intrusive maintenance workers associated with inhalation of volatiles in sub-surface works at 
the site.  

The investigation did not take into account the planned remedial activities on site and establishment of a 
clean fill layer with sufficient thickness and commented that this would block the exposure pathway. The risk 
assessment recommended a management plan to manage the dermal contact risk with lead, PAH, and TPH 
on-site.  

The two main findings of the assessment were as follows: 
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• The estimated non-cancer Hazard Index (HI) for future site users exceeded the nominated acceptable 
level of 1 for indoor exposure from TPH in soil at location 1BW04b via the indoor vapour pathway; 

• The estimated non-cancer HI for onsite intrusive maintenance workers from exposure to vapours from 
soil was well below acceptable level of 1 for soil source 1BW04b—this indicated there were no 
unacceptable risks to future intrusive maintenance workers posed by TPH concentrations via the vapour 
inhalation pathway.  

The risk assessment assumed final developed ground levels were either remaining the same or increasing 
(through capping).  

 Former Remediation Action Plan (PB 2015) 

Greencap was provided with a historical Remediation Action Plan (RAP) for the site, issued in 2015. This 
document was titled as “Parsons Brinckerhoff – Detailed Remediation Action Plan – Infrastructure Delivery, 
January 2015”. This RAP covered a larger project area and the site defined in the scope of this investigation fell 
into an area defined as “Stage 1 Area” in the former RAP. Below information was obtained from this RAP: 

• Fill material was noted as: 0.0 – 2.4 mBGL; 

• Natural material was noted as:  1.0 – 4.8 mBGL;  

Sandstone was encountered at some locations with depth of 4.4 – 4.8 mBGL; 

• Standing water levels (SWLs) was noted to be ranging from 0.6 mBGL to 3.7 mBGL; 

• TRH (C10-C36), Benzo(a)pyrene, polyaromatic hydrocarbon (PAH) exceedances were identified in soil 
assessment, asbestos (both friable and bonded) was identified in fill material, groundwater contamination 
containing exceedances of copper, chromium and zinc was identified (Additional Contamination 
Assessment – Stage 1 Area, incorporated results from the Detailed Site Investigation GHD, 2012); 

• Two Underground Storage Tank (UST) areas were marked on Figure 5 of this RAP, however no discussion 
was included in the report regarding these tanks (see. Appendix B);  

• A potential unacceptable ground gas and soil vapour risk was identified to future land users via the vapour 
inhalation exposure pathway (Stage 1 Health Risk Assessment GHD, 2013c); 

• Based on the maximum characteristic situation (CS) values obtained for Stage 1 Area certain 
locations/areas were considered to require gas protection measures (Additional ground gas monitoring 
GHD, 2013d); and 

• Three areas in Stage 1 area were given CS4 ratings, which represents a moderate to high ground gas risk 
(Ground gas monitoring conducted by GHD). 

 Interim Validation Report – Early Works Package (Zoic 2020) 

This report included a Virgin Excavated Natural Material (VENM) report for the sandstone fill imported to the 
site in 2019, which corresponds to the sandstone mound on-site and capping material applied to the west 
and north of the mound (see Figure 2). Results of this report showed the sandstone fill area indicated on 
Figure 2 included a minimum of 500 mm capping in-line with the requirements of PB RAP (2015). Greencap 
understands Zoic undertook asbestos air monitoring during the remediation works targeting the school 
boundary to the north. Figures of this report, showing the extent of partial remediation are provided in 
Appendix B.  

 Preliminary Site Investigation Report (Greencap 2021a) 

The PSI indicated the site has a history of contamination associated with petroleum hydrocarbons, poly-cyclic 
aromatic hydrocarbons (PAH), heavy metals, asbestos in fill (bonded and friable), and ground gas. Former 
potentially contaminating activities identified included: legacy landfilling, industrial operations (inc. waste 
recycling, and timber production), and legacy demolition activities on-site.   
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Southern section of the site was noted to be largely sealed with concrete. Northern and north-western section 
of the site was observed to be extensively filled with imported fill. A relatively large (potentially > 20,000 m3) 
soil mound was observed to extend along the western border of the site and stretches towards northwest. The 
stratigraphy on site is expected to be fill material followed by alluvial soils and sediments, followed by 
sandstone bedrock.  

The site is situated on a Class 2 Acid Sulfate Soil zone, which means the site may contain Acid Sulfate Soils below 
the natural ground surface. Therefore, an Acid Sulfate Soils Assessment and Management Planning will be 
required for the proposed development. Former RAP (PB 2015) concluded the site is characterised as moderate 
to high risk for hazardous ground gases. This corresponds to a characteristic gas situation 4, requiring further 
investigation. 

 Detailed Site Investigation Report (Greencap 2021b) 

The DSI identified ground gas impact on site at a level that would require physical gas protection measures 
for the planned development. Methane and carbon dioxide were identified exceeding the trigger levels for 
further investigation and/or corrective action at multiple locations at the planned building footprints. While 
the former RAP (PB 2015) classified the site (largely based on legacy near-site data) as “Moderate to High 
Risk” of ground gas, the semi-quantitative risk assessment conducted in this scope of the DSI, with six rounds 
of monitoring data extending over two months, indicated the site can be classified as “Low Risk” of ground 
gas. This corresponds to a Characteristic Gas Situation (CS) 2.  

DSI (2021) identified localised elevated concentrations of contaminants in soil samples including some 
exceedances of the Health-based Investigation Levels (HIL-C exposure setting). These included lead at BH4 
(870 mg/kg), Benzo(a)pyrene TEQ at BH4 (3.5 mg/kg), GG8 (6.2 mg/kg) and GG12 (8.6 mg/kg), TRH F2 at GG8 
after silica-gel clean up (2400 mg/kg, hotspot). Among them, the TCLP (Toxicity Characteristic Leaching 
Procedure) test results of Benzo(a)pyrene at BH4, GG8 and GG12 were all lower than the Limit of Reporting 
(LOR). The 95% UCL average concentrations of Lead across the site (excluding the soil mound area) was below 
the HIL-C criteria. The level of TRH >C10-C16 less Naphthalene (F2) at GG8 (0.4-0.5mBGL) exceeded the 
selected soil vapor intrusion criteria HSL A after silica-gel clean-up.  

Asphalt was observed at borehole GG12 where Bzeno(a)yprene TEQ exceedance was noted. 

Three pieces of Asbestos fines were detected in one borehole sample collected at north-eastern section of 
the site where the ground surface was covered by concrete slab. The detection was noted as 0.21% w/w 
which exceeded the adopt HSL-C criteria. Bonded asbestos on the ground surface was observed at two 
locations. Refer to Figure 2. 

Acid sulphate soil was identified on site at depths ranging between 2.0-4.6 m and an ASS management plan 
is required for site redevelopment works.  

Groundwater assessment identified ammonia and copper concentrations, at the single location sampled 
(GG5, see Figure 2), that exceeded the groundwater investigation criteria levels. Groundwater monitoring 
results did not indicate the presence of any other contamination in the assessed unconfined aquifer beneath 
the site at the single location sampled. 

One legacy underground storage tank – UST, (potentially an oil sump) was identified in the south-east section 
of the site. Another potential legacy UST location, not yet investigated, was marked up on a figure attached 
to the former RAP (PB 2015)—"this area was inaccessible for investigation due to the soil mound and concrete 
slab” (see Figure 2). 
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 Characterisation of Site Contamination 

 Soil 

 Imported sandstone (2019) 

Sandstone material imported in 2019, which makes up the Soil Mound (see Figure 4) as well as the former 
capping layer applied to the western corridor and north and northwest sections of the site (see Figure 2), 
was previously verified as VENM and suitable to be re-used on-site.  
Based on the Interim Validation Report (Zoic 2020) and field stratigraphic observations, it is understood this 
material is separated from the fill material discussed on Section 5.1.2 with a geofabric marker layer. The 
VENM reports associated with this material can be found in the Interim Validation Report (Zoic 2020).  

 Fill material 

Fill material on-site, although had some exceedances for lead and PAH, however satisfied the HIL-C site 
criteria for chemical contaminants with 95% confidence. The exceedances were generally in depths ranging 
between 0.9 – 2.5 mBGL.  
An exceedance of vapour intrusion screening criteria (HSL A and B) was noted in this material at GG8, which 
had 2,400 mg/kg TRH. This exceedance was noted at 0.4-0.5 mBGL.  
Concrete slab and soil accessibility was noted as a limitation for asbestos investigation in the fill material. 
However former investigation reports (GHD 2012) indicated the presence of asbestos within fill material 
(noted as bonded and friable). Therefore, the fill material on-site (indicated as Fill Layer in Figure 4) is 
considered to be impacted by bonded and friable asbestos. 

 Dredged Natural Sediment 

Below the fill material is dredged natural sediment soils, which contain seashells, clay inclusions, and acid 
sulfate soils. This material extends down to ~ 6 mBGL and requires treatment for acid sulfate soils (refer to 
Acid Sulfate Soils Management Plan (Greencap 2021)). Below this layer is a natural clay aquitard, which is 
underlain by bedrock (see Figure 4).  

 Ground gas 

 Ground gas concentrations and flowrates 

The following peak gas measurements were recorded in the scope of the 6 monitoring rounds undertaken in 
the scope of the DSI (2021): 

• Peak methane: 14.8% v/v at GG1—recorded on 6th of March 2021; 

• Peak flowrate: 4.1 L / hr at GG1—recorded on 7th of May 2021; and 

• Peak carbon dioxide: 7.7% v/v at GG3—recorded on 9th of June 2021.  

In addition to above, GHD (2013) recorded the following peak readings in their former ground gas monitoring 
events: 

• Peak methane: 87.2% v/v (1CW02)—neighbouring site to the west; and 

• Flow rate: 7.012 L/hr (1BW06)—neighbouring site to the east.  

 Ground gas risk classification of the site 

DSI (2021) identified hazardous ground gas risk on-site associated with methane and carbon dioxide, both 
exceeding the NSW EPA (2020) criteria for further investigation and corrective action. Semi-quantitative 
ground gas risk assessment undertaken in the scope of the DSI (2021) indicated, which was based on the 
ground gas data collected in 6 monitoring rounds over two months, the site can be classified as “Low Risk” 
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in accordance with the Wilson and Card (2009) method. This classification corresponds to Characteristic Gas 
situation (CS) 2 as per NSW EPA (2020) ground gas guidelines in the scope of a worst credible scenario.  
Based on above, this RAP aims to provide sufficient coverage for a “Low Risk” scenario and therefore, a 
characteristic gas situation (CS) of CS2 will be adopted. This corresponds to a minimum required gas 
protection guidance value of 3 (NSW EPA 2020). It should be noted that the proposed gas mitigation system 
design must include adequate redundancies to allow for contingencies in future worst-case scenarios due to 
the changing site conditions in line with NSW EPA 2020 and Wilson and Card 2009.  

 Groundwater 
Groundwater assessment (DSI 2021) identified ammonia and copper concentrations, at the single location 
sampled, that exceeded the groundwater investigation criteria levels. Groundwater monitoring results did 
not indicate the presence of any other contamination in the assessed perched aquifer beneath the site at the 
single location sampled. 

 Identified and Potential Underground Assets 
A UST was identified in the scope of the DSI (2021), which may be an abandoned oil-sump. The UST was filled 
with water. Furthermore, review of former contamination reports indicated the site may contain additional 
abandoned UST’s, one potential location was indicated as the southwest section of the site (see. Figure 2 and 
Figure 4) in the previous reports (PB 2015, GHD 2013).  

 Data Gaps 

• Greencap noted the asbestos concentrations was not quantified in the former investigations; therefore, 
NEPM 2013 criteria comparisons could not be made. This data gap will require further investigation during 
the construction phase via test pitting (as per NEPM 2013), after the concrete slab has been removed; 

• Further investigations (test pitting and tank chasing) are required to investigate the following: 

➢ Extent of the identified UST;  

➢ Potential UST area indicated on Figure 2—it should be noted that the investigation area shall 
not limited to the indicated area on this figure and will need to be established following the 
removal of the concrete slab with the guidance of a suitably qualified and experienced 
Environmental Consultant based on a combination of the following factors but not limited to: 
Visual and olfactory evidence, photo ionization detector (PID) readings, extending underground 
assets (e.g. potential fuel lines), test pits and trenches to be excavated during tank chasing); 
and 

➢ In-situ validation data was not available for the identified UST and potentially abandoned UST. 

 Conceptual Site Model Summary 

Conceptual Site Model (CSM) of the site has been formed by considering the geophysical characteristics of 
the site, contamination sources, potential receptors and the pathways to the receptors.  The CSM, as required 
by the NEPC (2013), is an iterative process constantly being updated during the investigation process as more 
information becomes available.  The following CSM is presented based on the results of the DSI (2021) and 
review of previous contamination reports (see Section 4.4). A graphical illustration of the CSM is displayed 
on Figure 4 as a cross-section drawing. The cross-section line is displayed on Figure 2, indicated as A-A’.  

 Sources 

The following sources of contamination were identified on-site: 

• Legacy landfilling; 

• Underground Storage Tanks; 
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• Potential former underground petroleum storage; 

• Asbestos impacted fill (GHD 2013) with localised lead, TRH, and PAH exceedances of site criteria (DSI 
2021); 

• Asbestos impacted aggregate (see. Figure 2, ACM noted near GG7 and the site gate); and 

• Acid Sulphate Soils.  

6.1.1.1 Chemicals of Concern 

Chemicals of concern were determined in accordance with the identified sources and results of this 
investigation. A breakdown of these chemicals is provided in Table 2. 

Table 2: Chemicals of Concern 

Ground Gas/ Soil Vapour Groundwater Soil 

CH4 and CO2 Ammonia and Copper 

TRH (F2) 

Lead 

PAH 

Asbestos in soils (bonded/friable) 

Acid Sulphate Soils 

Note: 

1. TRH = Total Recoverable Hydrocarbons; F2 = TRH C10-C16 less Naphthalene.  
2. PAH = Poly-cyclic Aromatic Hydrocarbons 

 

 Receptors 

Human receptors on site include the workers involved in the future development, students, staff and other 
temporary visitors to the site such as maintenance workers.  Off-site human receptors include residents and 
visitors of the neighbouring residential areas, as well as workers and customers of the surrounding 
commercial area facilities.  

Parramatta River noted as the closest ecological receptor to the site.  

 Pathways 

Potential pathways that link the human receptors on site to the identified contamination sources are as 
follows: 

• Legacy Landfilling (on and off-site): 

➢ Sub-surface migration of ground gas through unsaturated soil media, 

➢ Sub-surface migration of ground gas through potential preferential pathways created by on-site 
service lines,  

➢ Direct emissions of ground gases from ground surface, and 

➢ Inhalation, ingestion, and dermal contact with contaminants in fill. 

• Asbestos in soils: 

➢ Disturbance of asbestos fibres and generation of dust, and 

➢ Inhalation of airborne fibres.  

• Underground Storage Tank (UST) & potential former underground petroleum storage: 

➢ Leaching of contaminants into groundwater and offsite migration, and 
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➢ Inhalation, ingestion, and dermal contact with residual petroleum hydrocarbons.  

Pathways that link the ecological receptors to identified contamination on site are envisaged to be as follows: 

• Landfill, and USTs: 

➢ Leaching of contaminants or and leakage of potential residue UST content into groundwater and 
offsite migration, and 

➢ Surface water run-off carrying dissolved or particulate contaminants. 

• Acid Sulphate Soils: 

➢ Oxygenation of acid sulfate soils in potential future excavations or groundwater drawdown; and 
➢ Migration of acidified run-off water into the drains and into the nearby surface water bodies. 

 Source, Pathway and Receptor Analysis 

Identified actual or potential contaminant source, pathway and receptor linkages are tabulated in Table 3. A 
pictorial CSM is provided in Figure 4. The cross-section line of this drawing is indicated in Figure 2 as A-A’. 
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Table 3: CSM (Source, Pathway and Receptor Analysis) 

Potential Source 
Phases of 

Contaminants 
Potential Transport 

Pathways 
Potential Exposure 

Pathways 
Potential Receptors 

Further 
Investigation 

Required (Yes/ 
No) 

Remedial Action 
and Validation 

Required  
(Yes/ No) 

Long Term 
Environmental 
Management 

Required 

(Yes/ No) 

Comments 

Legacy Landfill 

Gaseous/ vapour 
phase 

• Unsaturated soils 

• Preferential 
pathways created by 
utility service lines 

• Direct emissions 
from ground 
surfaced soils 

Gas/vapour 
intrusion into 
enclosed spaces and 
inhalation 

On-site: Future students, staff, and 
visitors of the school 

Off-site: Students, staff and visitors of the 
Wentworth Point Public School. 
Residents of the high density 
residential/commercial properties 
neighbouring the site. 

No Yes Yes 

The site is impacted by hazardous ground gases that requires gas 
mitigation and management measures for the proposed development.  

Further investigation is not required as same level of design protection 
applies between Low (current risk classification) and Moderate Risk 
(potential, although not very likely, elevated risk classification) sites for 
Public School Buildings.   

Validation monitoring will be required as part of remediation.  

Gas mitigation system will require long-term environmental 
management.  

Liquid phase 
(leachate) 

Leaching into groundwater and offsite 
migration 

Off-site: Parramatta River north and east 
to the site 

No No No No 

UST and Potential 
Abandoned UPSS 

Vapour phase 

• Unsaturated soils 

• Preferential 
pathways created by 
utility service lines 

• Direct emissions 
from ground surface 

Gas/vapour 
intrusion into 
enclosed spaces and 
inhalation 

On-site: Future students, staff, and 
visitors of the school 

Yes Yes Potentially 

The extent and content of the identified UST (Figure 2) at the eastern 
section of the site requires further investigation.  

 

Potential UST area indicated in PB 2015, also shown indicatively on 
Figure 2 requires further investigation in the form of tank chasing.  

Liquid phase 
(leachate) 

Leaching into 
groundwater and 
offsite migration with 
advection and 
dispersion. 

Vapour intrusion 
into buildings. 

Off-site: Parramatta River north and east 
to the site 

Yes Yes Potentially 

Asbestos impacted 
aggregate and fill 

Bonded asbestos in 
aggregate and bonded 
and friable asbestos in 
fill (potentially above 
site criteria) 

Disturbance of 
asbestos fibres and 
generation of dust 

Inhalation of 
airborne fibres 

 

On-site: Future students, staff, visitors of 
the school, temporary visitors, and 
workers on site 

Off-site: Students, staff and visitors of the 
Wentworth Point Public School. 
Residents of the high density 
residential/commercial properties 
neighbouring the site. 

Yes Yes Yes 

An Asbestos Management Plan (AMP) is required to manage the 
identified asbestos risk during construction activities. 
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 Further Investigation Plan 

Following site preparation and further investigation scope is required to be undertaken prior to the 
commencement of construction: 

• Remove all the sandstone fill that was placed on concrete slab and stockpile it at a location outside 
of the concrete slab area; 

• Demolish the concrete slab by applying the resource recovery & recycling procedure described in 
Section 17.4; 

➢ As a work health and safety measure, an Environmental Consultant will supervise these 
works and use a photo ionizing detector (PID) and a landfill gas meter (GA5000) to monitor 
the ambient air quality (potential surface gas emissions would pose only a low risk for 
workers and no genuine risk for off-site receptors)—monitoring will be undertaken on a 
targeted basis based on the field observations and professional judgment of the consultant; 

• When the soils beneath the concrete slab are exposed a visual inspection of the soil surface will be 
undertaken on a minimum 20 m x 20 m grid basis by a suitably qualified and experienced 
Environmental Consultant to note visual and olfactory contaminants of concern; 

➢ The Environmental Consultant will advise if field observations indicate the presence of any 
unidentified contamination hotspots (e.g. buried putrescible material, liquid drums, 
petroleum hydrocarbons or buried asbestos pockets);  

➢ Targeted PID and surface gas readings (GA5000 and Inspectra Laser Unit (ILU)) will be taken 
during the inspection; and 

➢ Based on the findings of above inspection, the Environmental Consultant will advise if any of 
the inspection findings require intrusive investigation and potential delineation.  

• Regardless of the findings of the above-mentioned investigation the following systematic test pitting 
exercise will be undertaken to assess the asbestos in soils risk on site in comparison with the site 
criteria established by NEPM 2013 0.001 % w/w for asbestos fines/ friable asbestos (AF/FA) and 
0.02% w/w for bonded asbestos that is applicable to Secondary Schools (High School): 

➢ Test pitting down to 1 mBGL at 20 investigation locations at the area where slab was 
removed; 

➢ During test pitting the excavator operator must segregate the excavated material in 300 mm 
depths minimum; 

➢ Gravimetric analysis will be undertaken at each investigation location. A minimum of 1 x 10 
L bulk asbestos sample will be collected from encountered fill material will be sieved by using 
a 7 x 7 mm sieve; 

➢ A minimum of 1 AF/FA sample will be collected at each location in a 500 ml plastic bag;  
➢ The excavated test pits will be back filled in the order to match the initial stratigraphic 

condition (material excavated from the bottom will go to the bottom and material excavated 
from top layers will end up in top of the back filled test pit); 

➢ Samples will be submitted to a NATA Accredited laboratory for analysis.  

• The extent of the identified UST will be chased and documented by an excavator under the 
supervision of a suitably qualified Environmental Consultant; 

• The potential UST area will be further investigated by targeted trench and test pit excavations; 
➢ The trench and test pit locations will be selected by professional judgment by the 

Environmental Consultant by using multiple lines of evidence approach (field observations, 
legacy dangerous goods documentation, former consultant reports, PID readings, visual and 
olfactory evidence etc.); 

➢ A minimum of 1 day on-site with an excavator must be allowed to investigate the potential 
UST area—additional intrusive investigations may be needed based on the data obtained 
during the first day of the event; 
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➢ It is crucial to undertake this exercise with neat segregation of layers (particularly layers of 
clean fill vs. contaminated fill) under the supervision of a suitably qualified Environmental 
Consultant; 

➢ A minimum of 300 mm segregation is required for trenches; 
➢ The excavator must be supervised by a suitably qualified Environmental Consultant, who will 

be conducting field screening with a calibrated PID. 

• The excavated trenches and test pits will be back filled in the order to match the initial stratigraphic 
condition (material excavated from the bottom will go to the bottom and material excavated from 
top layers must end up in top of the back filled test pit). 

 Remediation Options Assessment 

In-line with s.6(16) Assessment of Site Contamination Policy Framework of NEPM 2013, The NSW EPA’s 
adopted remedial hierarchy of most preferable option to least preferable option is: 

1. On-site treatment – On-site treatment of the soil so that the contaminant is either destroyed or the 
associated hazard is reduced to an acceptable level; 

2. Off-site treatment – Off-site treatment of excavated soil so that the contaminant is either destroyed 
or the associated hazard is reduced to an acceptable level, after which the soil is returned to the site; 

Or if above is not practicable:  

3. On-site containment – Consolidation and isolation of the soil on-site by containment within a 
properly designed barrier; and   

4. Off-site disposal – Removal of contaminated material to an approved site or facility, followed where 
necessary by replacement with clean fill;  

Or, 

5. Leave as is – 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. 

When deciding which option to choose, the sustainability (environmental, economic and social) of each 
option should be considered, in terms of achieving an appropriate balance between the benefits and effects 
of undertaking the option. 

By taking above principles as a basis, an options appraisal has been undertaken and presented in Table 4. As 
a result of this options appraisal, “On-site Containment” is selected as the primary remediation strategy. This 
strategy is in line with the regional remediation strategy established by the PB RAP (2015), which is applicable 
to a larger site area comprising the site.  
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Table 4: Remediation Strategy Discussion 

Remediation Strategy Suitability Discussion 

1. On-site treatment  Not suitable 

Ground-gas: On-site treatment is not applicable to mitigate ground gas risk on-site.   

Petroleum hydrocarbons: On-site treatment may be suitable to treat the identified TRH hotspot, however, this would not add 
tangible value to the project as this is unlikely to mitigate the identified ground gas risk.  

PAH and lead: No treatment is required for lead as 95% UCL average concentration were below the site criteria. B(a)p is found 
in non-leachable form; therefore, no on-site treatment is applicable. 

Asbestos in Soils: On-site treatment for asbestos contaminated soils may be applicable for bonded asbestos treatment only 
(with considerable limitations). There is no technology available to treat AF/FA in soils. As the previous contamination reports 
indicated the presence of friable asbestos in-soil, this option is unlikely to be suitable for the site.  

2. Off-site treatment Not suitable 

Ground-gas: Off-site treatment is not applicable to mitigate ground gas risk on-site.   

Petroleum hydrocarbons: Off-site treatment of soils would not be possible due to the presence of heavy metals, PAH, and 
asbestos in fill-mater, which makes the material non-recyclable.  

PAH and lead: No treatment is required for lead as 95% UCL average concentration were below the site criteria. B(a)p is found 
in non-leachable form; therefore, no on-site treatment is applicable. 

Asbestos in Soils: Off-site treatment for bonded asbestos contaminated soils is not applicable due to legislative restrictions in 
NSW, as these materials being non-recyclable. There is no treatment technology available for AF/FA contamination in soils.  

3. On-site containment Suitable 

Ground-gas: Due to i) the ground gas risk profile on-site, ii) ground gas contamination history of the site and the adjacent sites, 
and iii) extent of the fill material and dredged sediment encountered on-site, installation of appropriate barriers beneath the 
planned buildings blocking the gas migration pathways is deemed to be the most suitable strategy for the site. Details about 
the gas mitigation measures are provided in Section 9. 

Petroleum hydrocarbons: A suitably designed and installed ground gas mitigation system would also mitigate the vapour 
intrusion risk that is posed by the TRH hotspot identified on-site. This is in line with the conclusion of Health Risk Assessment 
Report of GHD (2013). 

PAH and lead: A suitably designed and constructed capping layer would block the exposure pathways between the fill material 
and the human and ecological receptors on-site. This is in line with RAP prepared by PB (2015).  

Asbestos in Soils: Capping and on-site containment of asbestos contaminated soils on-site is a preferred methodology as it 
minimises the disturbance of asbestos in soils and is cost beneficial as the material will remain on-site. This is in line with RAP 
prepared by PB (2015). 

General considerations: The project site is planned to be raised as part of the architectural designs, which makes capping and 
on-site containment a favorable option. 

4. Removal and disposal  Not suitable 
Ground gas: There are multiple ground gas sources identified on-site this include the fill material contaminated with petroleum 
hydrocarbons, dredged sediment with pockets of organic material, adjacent ground gas impacted sites, legacy landfilling in the 
region. Therefore, removal of the ground gas source is not a viable option.  
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Table 4: Remediation Strategy Discussion 

Remediation Strategy Suitability Discussion 

Contaminated soils: Due to the extent of fill material and dredged sand on-site, it is deemed impractical and not feasible to 
dispose the contaminated soils off-site.  

General considerations: Off-site disposal is to be avoided as much as practical to ensure sustainability of the project. However 
items such as ex-situ decommissioning of UST’s may require off-site disposal to avoid potential blockages to planned piling 
activities and mitigate the geotechnical hazards that may be caused by potential voids forming in legacy underground assets.  

5. Leave as is Not suitable 

Ground gas: Construction of the buildings without appropriately designed and installed ground gas barriers may result in 
unacceptable health and structural asset risks associated with gas migration into and accumulation in the occupied building 
spaces. 

Contaminated soils: Contaminated soils, when exposed on-surface, would cause unacceptable health and environmental risk. 
Furthermore, the TRH hotspot identified in DSI (2021) would pose an unacceptable vapour intrusion health risk to the future 
occupants of the site’s buildings. 

Based on above, the strategy of no remediation is not suitable for this site.  
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 Selection of The Ground Gas Mitigation Approach for The Site 

The ground gas risk assessment results (see. DSI, Greencap 2021) indicated the ground gas poses an 
unacceptable risk on-site; therefore, gas protection measures are required to interrupt the pathway between 
the on-site buildings and the source.  

Types of measures are defined in NSW EPA (2020) as follows: 

• Passive measures to prevent or restrict gas from migrating into and accumulating in enclosed spaces; 

➢ Passive measures do not require human intervention (other than period inspection and 
maintenance) once installed. Examples include barriers, gas-proof membranes and natural 
ventilation.  

• Active control measures; 

➢ Active measures require continuous operation to control gas concentrations. They include 
forced ventilation systems, fans and blowers.  

• Management and/ or monitoring.  

➢ Management controls include monitoring systems, alarms, and restrictions on building use.  

NSW EPA (2020) states “where site conditions permit, passive gas protection measures should be preferred 
over active measures or management controls, because they are less likely to fail in the future due to 
mechanical breakdown or human error and are more energy-efficient.” 

 Design Guidance Value 

The EPA recommends determining the level of protection required for a site based on the Characteristic 
Situation (CS) and corresponding guidance value (see. Table 5 below) together with professional judgment.  

As discussed in Section 5.2.2, this RAP aims to provide sufficient coverage for a “Low Risk” scenario and 
therefore, a characteristic gas situation (CS) of CS2 will be adopted. This corresponds to a minimum required 
gas protection guidance value of 3 (NSW EPA 2020), see Table 5 below. It should be noted that the proposed 
gas mitigation system design must include adequate redundancies to allow for contingencies in future worst-
case scenarios due to the changing site conditions (in line with NSW EPA 2020 and Wilson and Card 2009). 

 

Table 5: Guidance Values for Gas Protection NSW EPA (2020) Table 8 

CS 

Required gas protection guidance value 

Low-density 
residential 

Medium-to-high 
density residential 
(strata title) 

Public buildings, 
schools, hospitals, 
and shopping 
centres 

Standard 
commercial 
buildings (offices, 
etc.) 

Large commercial 
(warehousing) and 
industrial buildings 

1 0 0 0 0 0 

2 3 3 3 2 1 (a) 

3 4 3 3 2 2 

4 6 (b) 5 (b) 5 4 3 

5 - (b) 6 (b) 6 (c) 5 4 

6 - (d) - (d) 6 (c) 6 6 

      

 Required gas protection guidance value applicable for the site   

 

(a) If maximum methane concentration exceeds 20% v/v, increase to CS3 
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(b) Residential development is not recommended at CS4 and above without pathway intervention (for example, source 
depressurisation or control of lateral migration) external to the buildings and a high level of management. These 
requirements necessarily preclude low-density residential (NEPM HIL A residential) development. 

(c) Evacuation issues and social risks must be considered. 
(d) Level 3 risk assessment is required.  

 

 Evaluation of the Protection Measures 

Passive protection measures will be preferred to minimise long-term management requirements. Passive 
protection measures will target building protection as source removal and pathway intervention are not 
applicable to the site.  

 Defining the Scope of Gas Protection and Conceptual Design 

By using the guidance provided in NSW EPA (2020) and with professional judgment, combination of the 
following two engineering controls are deemed suitable for the site (see Table 6 for a breakdown of 
protection measures): 

• Passive sub-floor ventilation with very good performance (min 150 mm sub-floor void) – the steady-state 
concentration of methane over 100% of the ventilation layer remains below 1% v/v at a wind speed of 0.3 
m/s1—2.5 design score; and 

• Reinforced concrete cast in situ or post-tensioned suspended slab with minimal service penetrations and 
water bars around all penetrations and at joints—1.5 design score. 

Above measures provide two levels of protection with a design score of 4 and deemed appropriate to ensure 
protection of the buildings from ground gas risk on-site with sufficient redundancies and safety margin. 
Conceptual design of the proposed gas mitigation system is provided on Figure 5. 

  

 
1 Verified by post-construction monitoring 
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Table 6: Scores for Protection Measures 

Measure or System Element Score Comments 

Venting and dilution measures 

Passive sub-floor ventilation with very good 
performance – the steady-state concentration of 
methane over 100% of the  ventilation layer remains 
below 1% v/v at a wind  speed of 0.3 metres per 
second (m/s) (a) 

2.5 

The design of the venting layer (i.e. granular  
medium with inlet/outlet pipes versus open-void  
or modular drainage system)(b) must be  
considered when modelling steady-state  
concentrations 

Passive sub-floor ventilation with good  performance 
– the steady-state concentration of  methane over 
100% of the ventilation layer  remains below 1% v/v 
at a wind speed of 1 m/s  and below 2.5% v/v at a wind 
speed of 0.3 m/s)(a) 

1.5 

If post-installation testing of passive ventilation  
indicates that it cannot meet this requirement, 
inlets and outlets must be upgraded. If this is 
unsuccessful, it will be necessary to retrofit an 
active system 

Sub-floor ventilation with active abstraction or 
pressurisation 

2.5 

Not appropriate for NEPM HIL A residential 
settings because robust management systems, 
including alarms, must be in place to ensure long-
term operation and maintenance. Achieving the 
full score requires a design with adequate 
redundancy and full coverage of the building 
footprint. 

Ventilated car park (basement or undercroft) 4.0 

Assumes that the car park is vented to deal with 
exhaust fumes in accordance with BCA(c) 
requirements. The design of a car-park and the 
specifications of its ventilation system need to be 
considered in assigning an appropriate score of 
up to four. 

Horizontal soil barriers beneath building footprint 

Horizontal clay or amended soil barriers designed to 
achieve defined permeability and diffusivity of the 
gases of concern placed, compacted and tested under 
appropriate engineering supervision 

(d) 

Requires appropriate engineering input and 
integration with the building design from the 
earliest possible stage. This must consider the 
effects of any proposed piling on the gas regime 

Floor slabs 

Reinforced concrete ground-bearing floor slab or  
waffle pod slab 

0.5 
At a minimum, it is good practice to install 
ventilation in all foundation systems to relieve 
pressure. Breaches in floor slabs, such as joints, 
have to be effectively sealed against gas ingress 
to maintain performance 

Reinforced concrete ground-bearing foundation raft 
slab with limited service penetrations cast into slab 

1.0 

Reinforced concrete cast in situ or post-tensioned 
suspended slab with minimal service penetrations 
and water bars around all penetrations and at joints 

1.5 

Fully tanked basement 2.0 (d)  

Membranes 

Proprietary gas-resistant membrane with a gas  
transmission rate for the gases of concern on  the site 
that is certified and appropriate to the  overall design 
of the gas protection system.  It should be installed by 
a specialist to an  appropriate level of workmanship 
with  documented internal CQC, including integrity  
testing (e.g. tracer gas or smoke testing),  under 
independent CQA carried out by a  certified 
specialist(e) or appropriately qualified and  
experienced professional with independent  
verification of the entire process(f) 

2.0 

Membrane performance depends on the 
membrane material and thickness specified, 
design and quality of the installation, protection 
from and resistance to damage after installation, 
and the integrity of joints in membranes that 
require joints. Materials that offer some degree 
of self-sealing and repair are preferred. Long-
term performance depends on the durability of 
the material, including its resistance to chemical 
degradation in the environment in which it is 
installed 
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Table 6: Scores for Protection Measures 

Measure or System Element Score Comments 

Monitoring and detection (alarms) 

Intermittent monitoring using hand-held equipment 0.5 Monitoring and alarm systems are only valid as 
part of a combined gas protection system. Where 
fitted, permanent systems should be installed in 
the underfloor venting system but can also be 
provided in the occupied space as a back-up 

Permanent monitoring system installed in the  

occupied space of the building 
1.5 

Permanent monitoring system installed in the  

underfloor venting or dilution system 
2.0 

Pathway intervention external to building footprint 

Vertical barriers (g) Required for residential and public buildings at  

CS 4 and above Vertical venting systems (source depressurisation) (g) 

(a) Verified by post-construction monitoring 
(b) See Appendix 6 of NSW EPA (2020) Guidelines on Hazardous Ground Gases 
(c) Building Code of Australia 
(d) Score depends on site-specific conditions and design 
(e) For example, Geosynthetic Certification Institute – Inspectors Certification Program 
(f) See Appendix 7 of NSW EPA (2020) Guidelines on Hazardous Ground Gases 
(g) Score depends on site-specific conditions and design, but scores of 4.0+ should be achievable 

 General Design and Installation Considerations 

Detailed design of the gas mitigation system must be prepared and approved by a suitably qualified and 
experienced gas mitigation and ventilation system designer. This design must be incorporated into the 
structural design of the buildings and finalised prior to site establishment and the commencement of 
construction.   

To ensure design effectiveness the following need to be taken into consideration by the designer: 

Foundation Slabs 

• Foundation slabs will need to be suspended due to potential settlement and columns will need be 
supported on piles founded on bedrock; 

• High-quality reinforced concrete slabs, such as post-tensioned slabs (which generally have high resistance 
to cracking), can be effective barriers against gas migration if all joints and penetrations are adequately 
sealed; 

• All slabs should be inspected after curing, and any cracks should be sealed with an appropriate flexible 
sealant;  

Passive Ventilation 

• Construction of an open void beneath the suspended slab is recommended as this would provide much 
better ventilation compared to modular gas drainage systems; 

• Void formers would need to be used to allow in-situ casting of the reinforced concrete slab; 

➢ The void former product to be used must be selected carefully to allow airflow between voids 
(a fit for purpose product must be used, e.g. Ventform 150); 

• Use of gravel as a void former is not preferred due to limitations associated with ventilation flowrate and; 
therefore should be avoided--geocomposite vent layers, products similar to Ventform, should be 
considered instead; 

• Airflow through sub-slab gas drainage systems should be maintained through inlet vents (generally placed 
at or close to ground level) and outlet vents (generally placed at roof level); 

• Cross-flow arrangements should be used whenever possible. It is essential to place inlet vents to avoid 
damage and inadvertent blockage, and outlet vents to ensure adequate dispersion of vented gas; 
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• The system needs to be designed as a fully passive system, which will be vented using entirely natural 
airflow or natural convection, making use of the stack effect; 

• Rotating wind driven cowls can be used to enhance ventilation; 

• The design objective of the passive sub-floor ventilation will be to “achieve sub-floor ventilation with very-
good performance” 

• The design requirements are: 

➢ Steady state concentration of methane over 100% of the ventilation layer remains below 1% 
v/v at a wind speed of 0.3 metres/ second. 

• The designer must follow the following steps to finalise the design (Wilson and Card 2009) 

➢ Step 1 - Modelling gas flux from the ground into the venting layer; 

▪ Design flowrate and methane concentrations should be selected with reasonable 
conservatism and by taking into consideration the peak methane and flowrate 
values obtained on-site. 

➢ Step 2 - Calculating the airflow required through the venting layer (ventilation rate) to maintain 
the gas concentration at the design level < 1 % v/v for methane; 

➢ Step 3 - Designing a ventilation system to provide this flowrate under the design weather 
conditions with adequate redundancy; and  

➢ Step 4 - Designing a monitoring system.  

• The designer must follow the relevant industry standards and guidelines associated with the ventilation 
system design which includes: Appendix A6 of NSW EPA (2020) Guideline on Hazardous Ground Gases, 
CIRIA C735 (CIRIA 2014a) and Annex B of BS8485:2015+A1:2019, and BS 5925:1991, 

General 

Gas mitigation and management measures must be:  

• Designed on a site- and building-specific basis to suit the conditions present;  

• Designed and installed by competent people, in a manner that involves collaboration between designers, 
suppliers, specialist installers and building contractors; and 

• Approached as holistic systems in which the individual components function together to provide both the 
required primary system performance and adequate redundancy should one component fail. 

 Capping Design 

Following capping layer design is deemed suitable for the site and the proposed development (see. Figure 
6): 

• Marker layer (geo-fabric or mesh) placed over existing contaminated surface, overlain by; 

• Minimum 600mm thick approved VENM (validated/certified ‘virgin excavated natural material’) or 
ENM (‘excavated natural material) cap (VENM is recommended). Cap thickness may be tapered at the 
perimeter of the site to meet the surrounding soil horizon. 

As far as practical, no off-site disposal of soils or demolition materials is required. As there is the potential 
for disturbance of asbestos contaminated fill, works are to be conducted in accordance with the AMP (see. 
Section 18) meeting SafeWork NSW requirements for bonded asbestos and AF/FA.    

The VENM cap layer is to be laid down in maximum 150mm lifts.  

The marker layer should consist of a bright coloured non‐woven polyester continuous filament or PET (such 
as nonwoven geotextiles) or similar with a minimum density of approximately 150 grams per square metre 
(or equivalent). In general, a marker layer should: 
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• Be easily recognisable within soils (e.g., bright orange in colour); 

• Be durable as a long-term marker layer (i.e., > 150 grams per square metre); and 

• Maintain integrity during remedial/civil works such as capping layer insulation. 

All trenches should be installed in validated soil VENM or ENM. Deeper trench excavations may require 
excavation within contaminated fill. In these cases, the contaminated fill should not be back-filled into the 
trenches and preferably be capped elsewhere onsite. Concept design for deeper trenches is provided in 
Figure 7 and 8. 

At areas where concrete or asphalt hardstand will seal the surface, a minimum of 125 mm hardstand seal on 
top of 50 mm road base is deemed to be appropriate (see. Figure 8)—specification does not apply to the 
buildings, which require special sub-floor ventilation and gas mitigation measures (see Section 9).  

 Remediation Work Program 

This section presents the remediation procedures associated with the selected remediation methodology for 
the site. These steps require complete implementation to meet the stated remediation objectives and ensure 
that the remedial goal (Section 3) is met. 

 Remediation Design and RAP Approval 

Following design and approval procedures will be undertaken prior to site establishment and the 
commencement of remediation: 

• Detailed gas mitigation system design will be completed by a suitably qualified and experienced ground 
gas mitigation and ventilation system designer in accordance with the requirements established under 
Section 9;  

• The detailed gas mitigation system design will be submitted for the review and approval of the Validating 
Consultant, Site Auditor, and the Specialist Contractors who will be involved in the construction and 
installation of the gas mitigation and ventilation systems; 

• Design review process will continue until all parties have approved the design; 

• The approved design will be incorporated into the final structural design of the buildings and appended 
to this RAP; 

• The RAP and the final design will be reviewed and approved by the Department of Planning, Industry, and 
Environment (DPIE), City of Parramatta Council (CoPC), Site Auditor, School Infrastructure NSW (SINSW), 
Site Auditor, and Principal Contractor; 

 Notifications 

The planned remediation activities are categorised as Category 2 remediation; therefore, the following must 
be satisfied: 

• A written notification must be provided to the City of Parramatta Council (CoPC) more than 30-days prior 
to the anticipated remediation start date; 

 Site Establishment 

• All site staff, contractors and sub-contractors to provide relevant documentation, insurances and Safe 
Work Method Statements (SWMS) to the Principal Contractor as required; 

• All site staff, contractors and sub-contractors are to be inducted to the site by the principal contractor 
and made aware of the contaminated fill materials; 

• Mobilisation of plant, equipment and amenities; and 
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• The Principal Contractor is to establish secure site boundaries, install necessary environmental controls 
(including water runoff controls) and delineate holding areas to store materials generated during the 
remediation works. 

 Site Preparation 

• Engage a Class A removalist contractor (Department of Education Asbestos Management Plan requires 
Class A controls for any type of asbestos) to emu pick the asbestos fragments on the sites surface and 
within the aggregate material; 

• Validating Consultant will visually inspect the site surface and undertake validating testing on the 
aggregate piles found on-site; 

• Any asbestos containing materials identified by the Validating Consultant will be either emu-picked by the 
asbestos removalist contractor or stockpiled at a designated location on-site to be capped later in the 
remediation project; 

• Once the site’s surface is visually cleared from asbestos, undertake earthworks to uncover the entire 
concrete seal surfaces on-site—part of the soil mound is placed on top of the concrete blocking access (see 
Figure 2); 

• Undertake demolition of the legacy concrete slab under Class A asbestos controls (inc. air monitoring, and 
minimum P2 dust masks) by following the procedure described in Section 17.4; 

 Further Investigation 

• Undertake further investigations as per the Further Investigation Plan provided in Section 7; 

• Ensure Class A asbestos controls (see. Section 18) during trench excavations.  

 Remediation and Validation 

• Undertake UST decommissioning and validation as per the UST decommissioning plan in Section 12; 

• If feasible, undertake piling prior to the application of clean capping layer (to avoid potential cross 
contamination of clean fill applied as caping); 

• Ensure asbestos controls (see. Section 18) in any activities that may cause disturbance of fill material on-
site (inc. any piling that generates spoil); 

• Ensure acid sulfate soil management controls (see. ASSMP Greencap 2021) in any activities that may cause 
disturbance of dredged or natural material on site; 

• Cover the entire fill material with geofabric marker layer; 

• Get the site surveyed by a qualified surveyor; 

• Apply minimum 600 mm of capping on entire site as per the capping design provided in Section 10 (take 
into account previously remediated areas on-site under Zoic Interim Validation Report 2020, see Figure 
2, and also the areas that will be sealed with concrete hardstand or asphalt); 

• Undertake another site survey to confirm sufficient capping thicknesses among the site; 

• Undertake installation of the ground gas mitigation systems as per the approved final design, under full-
time supervision of the Validating Consultant; 

➢ Strictly follow the Construction Quality Assurance (CQA) and Construction Quality Control 
(CQC) procedures as per the gas mitigation system design; 

➢ Obtain written approval from the Validating Consultant and Site Auditor regarding the 
appropriateness of void formers, and penetration management prior to pouring slab; 

• Undertake validation monitoring of the void spaces and buildings; 

• Undertake landscaping with validated landscaping materials; and 
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• Issue Validation Report and Long Term Environmental Management Plan (LTEMP) for the site prior to 
occupation.  

 UST Decommissioning Plan 

The extent of UST will be investigated as per the procedure detailed in Section 7. Following the delineation 
works the following decommissioning activities will be undertaken under the supervision of a suitably 
qualified Environmental Consultant: 

• Removal and off-site disposal of the liquid in the UST at a licenced liquid waste facility; 

• Demolition of concrete as per the procedure explained in Section 17.4; 

• Removal of tanks and associated of UPSS elements (e.g. legacy fuel lines); 

• Collection of validation samples from the bottom of the excavation pits for documentation purposes; 

• Any criteria exceedances should be evaluated by the Validating Consultant in the context of the 
remediation activities to be undertaken in the scope of this RAP; 

➢ The buildings will be protected from vapour intrusion with the gas mitigation and ventilation 
systems to be installed; therefore, TRH detections in soil are unlikely to trigger additional 
remediation; 

• In the event of an unexpected find, such as encountering light non-aqueous phase liquid (LNAPL) in 
groundwater: 

➢ The works will stop; 

➢ Notifications will be made to necessary stakeholders, including SINSW, Site Auditor, NSW EPA 
(if notifiable as per NSW EPA Guideline on Duty to Notify Contaminated Land), and CoPC; 

➢ A RAP Addendum will be prepared; and 

➢ The unexpected find will be remediated as per the RAP Addendum; and 

• The legacy UST pits will be backfilled through cut and fill.  
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 Validation Plan 

 Validation of Site Gained Soils 

 Imported sandstone *(2019) 

The only material on-site that is eligible to be used in capping is the sandstone material imported in 2019. 
This is the material that makes up the Soil Mound (see Figure 4) and the former capping layer applied to the 
western corridor and north and northwest sections of the site (see Figure 2). This material has been 
previously verified as VENM and suitable to be re-used on-site. The VENM report of this material can be 
found in the Interim Validation Report (Zoic 2020).  
Prior to the use of this material as a capping layer on site the following validation procedure will be 
undertaken: 

• Stockpiling of this material prior to its transfer to the capping area; 

➢ Alternatively already stockpiled material can be marked up for inspection; 

• Validating Consultant inspects the material by supervising an excavator and collects confirmatory samples 
in a sampling density of 1 sample per 250 m3 (minimum 3 samples); 

• The collected samples will be tested for the following analytical suite: 

➢ TRH,  

➢ Benzene, toluene, ethylene, xylene, and naphthalene (BTEXN), 

➢ PAH, 

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

➢ Organochlorine pesticides (OCP), 

➢ Organophosphorus Pesticides (OPP), and 

➢ Poly-chlorinated biphenyls (PCB). 

➢ Asbestos (AF/FA) 

• Validation criteria for material that will be used in capping will be as follows: 

➢ Visual and olfactory evidence indicate the material is consistent with VENM materials reported 
in Interim Validation Report (Zoic 2020); 

➢ Chemical results satisfy the site criteria for HIL-C and HSL-A; 

➢ Chemical results indicate natural soil background conditions (e.g. BTEXN, OCP, OPP, PCB < 
laboratory limit of reporting); and 

➢ Asbestos (non-detect). 

 Validation of Imported Materials 

 VENM 

Prior to the importation of any VENM to the site: 

• VENM certification must be supplied to the Validating Consultant for review and approval; 

• The history of the VENM source site and potential for ground contamination will be assessed for 
certification of VENM imported to the site;  

• Validating consultant to undertake an inspection at the VENM source site and collect a minimum of three 
confirmatory VENM samples (in addition to the samples analysed in the scope of the original VENM 
report); 
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• Concentrations of organic compounds screened in samples of the VENM should be below the respective 
laboratory limits of reporting (LORs) including TRH, BTEX, PAH, COP, OPP and PCB.  Concentrations of 
metals/metalloids (arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc) should be 
indicative of natural background concentrations for the VENM source site soils and rock. 

• VENM material must be demonstrated to be free from contamination and be aesthetically suitable for 
the purpose of use at the site; 

• The material must be free from rubble, fibre cement, plastic, glass and other inclusions which may make 
it unsuitable; and  

• VENM must be imported under full-time supervision of the Validating Consultant, who will verify the 
material brough to the site matches the material inspected at the source site. 

 ENM 

If ENM is to be imported, then it is imperative that the material complies with the Excavated Natural Material 
Order 2014 (NSW EPA). Prior to any ENM importation the following procedure will be undertaken: 

• Proposed ENM reports must be supplied to the Validating Consultant for review and approval; 

• Validating consultant to inspect the ENM source site and undertake confirmatory sampling of the 
proposed ENM (a minimum three confirmatory samples, in addition to the samples analysed for the 
original ENM Report);  

• Results must indicate satisfaction of the ENM criteria as per ENM Order 2014; and  

• ENM must be imported under full-time supervision of the Validating Consultant, who will verify the 
material brough to the site matches the material inspected at the source site. 

 Recycled Construction Materials 

Following procedure applies to the validation of recycled aggregate prior to its importation: 

• Following documentation will be provided to the Validating Consultant prior to importation of any 
recycled aggregate: 

➢ Product sheets of the aggregate that is intended to be imported; 

➢ Licencing details of the re-cycling facility; 

➢ Incoming loads procedure of the re-cycling facility (acceptable and unacceptable loads 
procedure); 

➢ Laboratory results of monthly asbestos testing of re-cycled materials at the facility; and 

➢ Laboratory results of testing as per the relevant aggregate order. 

• Validating consultant will collect a minimum of three aggregate validation samples per source site (source 
site means the recycling facility) and test these samples for the following analytical suite: 

➢ Analytical suite required as per the relevant aggregate order; and 

➢ Asbestos (presence/ absence). 

• Results must satisfy the criteria specified in the relevant aggregate order with asbestos being non detect.  

 Landscaping Materials 

Validation of landscaping materials will be made by the provision of the product sheet, visual observation of 
the material, and by testing 3 confirmatory samples at a NATA Accredited laboratory for the following suite 
of contaminants: 

• Total recoverable hydrocarbons (TRH); 

• Benzene, toluene, ethylbenzene, xylene, and naphthalene (BTEXN);  
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• Polycyclic aromatic hydrocarbons (PAH);  

• Heavy metals (As, Cd, Cr, Cu, Ni, Zn, Pb, Hg).  

• Organochlorine and organophosphorus pesticides (OCP and OPP),  

• Polychlorinated biphenyls (PCB), and 

• Asbestos. 

Naturally occurring TRH is a common find in landscaping materials; therefore, is generally acceptable. 
However, asbestos, BTEXN, PAH, OCP, OPP, and PCB concentrations must be below laboratory limit of 
reporting. Heavy metal concentrations must indicate natural background soil levels.  

 SAQP for Validation  

 Data Quality Objectives and QA/QC Data Quality Assessment Procedures 

Appropriate QA/QC samples should be obtained during validation sampling and analysed for the 
contaminants of concern. As a minimum, QA/QC sampling should include 5% inter-laboratory and 5% intra-
laboratory duplicates per sample batch. Duplicate samples are not required for asbestos analysis. 

DQOs and Data Quality Indicators (DQIs) should be clearly outlined and assessed as part of the validation 
process. A framework for the DQO and DQI process is outlined below (based on NEPM 2013) and should be 
reflected in the validation report. The seven DQO steps include the following:  

• State the problem;  

• Identify the decisions/goal of the study;  

• Identify information inputs;  

• Define the study boundary;  

• Develop the analytical approach/decision rule; 

• Specify the performance/acceptance criteria; and  

• Optimise the design for obtaining the data.  

DQIs are to be assessed based on field and laboratory considerations for precision, accuracy, 
representativeness, completeness and comparability. 

 Documentation of Site Activities By The Contractor 

Following documentation will be kept by the Contractor and supplied to the Validating Consultant: 

• Site survey data prior to capping; 

• Site survey data following capping; 

• All VENM, ENM, and Aggregate source site reports as per the requirements specified in Section 13.2; 

• Importation tonnage and dates for all materials to imported to site; 

➢ Contractor shall provide a spreadsheet breakdown showing all material importations, tonnage 
and importation date details clearly broken down for each material type 

• Waste disposal dockets for all material disposed off-site; 

• CQA and CQC documentation for the ground gas mitigation system installation; and 

• As built design drawings of the installed ground gas mitigation and ventilation system; 

 Site Monitoring 

A site camera will be established prior to the commencement of the works at an angle that captures the 
activities happening on the entire site;  

• Site camera to record all activities during entire remediation and construction; and 
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• Validating Consultant will be given real time access to this data to monitor the activities on-site.  

 Contingency Plan  

Following risks were identified that may affect the success of remediation: 

• Failure of the gas mitigation system; and 

• Unexpected finds. 

 Gas Mitigation System Contingencies 

In the event of unsuccessful validation of the gas mitigation system design (e.g., measurement of methane 
>1 % v/v in the void) then active ventilation fans can be installed to improve venting. Should there is a 
CQA/CQC failure in one of the installations, additional controls such as continuous gas monitoring devices 
can be installed to meet the design guidance value. Under worst case scenario of gas leakage into the 
building’s installation of additional engineering controls such as active gas extraction wells at buildings 
perimeter or ventilation trenches will be considered.  

 Unexpected Finds Protocol 

In the event of an Unexpected Find the following procedure will be followed:  

• Stop work;  

• Call Validating Consultant to inspect the area;  

• Temporary barricades will be erected to isolate the area from access to workers;  

• In the event suspected friable asbestos material is encountered, an LAA will inspect the area and provide 
advice regarding specific asbestos management actions and controls required; 

• Validating Consultant will provide advice regarding further investigation and remediation (if required) 
with reference to the RAP, relevant legislation and guidelines;  

• In the event remediation is required outside the purview of the RAP, a RAP Addendum will be issued by 
the Validating Consultant (if necessary) and be submitted to the review and approval of the Site Auditor, 
Contractor, and SINSW; 

• Appropriate remediation and validation sampling should be undertaken, and the results should be 
included in the validation report. 

 Legislative Requirements 

This RAP has been prepared in general accordance with guidance documents endorsed by NSW EPA under 
Section 105 of the Contaminated Land Management Act 1997.  Works will be carried out with regard to the 
development consent conditions and relevant guidelines and regulations.  

The primary references under the Act include: 

• NEPC NEPM 1999 National Environment Protection (Assessment of Site Contamination) Amendment 
Measure (2013 amendment); 

• NSW DEC (2017), Guidelines for NSW Site Auditor Scheme ( 3rd Edition), NSW Department of Environment 
and Conservation; 

• NSW EPA (2020), Contaminated Land Guidelines – Consultants Reporting on Contaminated Sites;  

• NSW DECCW (2010) Technical Note: Site Validation Reporting; 

Other guidance references include:  

• NSW EPA (2020) Contaminated Land Guidelines – Assessment and Management of Hazardous Ground 
Gases 
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• WA Department of Health (2009) Guidelines for the Assessment, Remediation and Management of 
Asbestos-Contaminated Sites in Western Australia; 

• NSW WorkCover (2014), Managing Asbestos in or on Soil; 

• Code of practice - How to manage and control asbestos in the workplace (Safework NSW 2020); 

•  How to Safely Remove Asbestos (Safework NSW 2020);  

• Protection of the Environment Operations Act 1997;  

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

• NSW EPA Fact Sheet on Virgin Excavated Natural Material; 

• NSW EPA (2014) Resource Recovery Orders under Part 9, Clause 93 of the Protection of the Environment  
Operations (Waste) Regulation 2014  The Recovered Aggregates Order, Excavated Natural material Order 
2014. 

• NSW EPA 2014, Waste Classification Guidelines Part 1 Classifying Waste; 

• Work Health and Safety Regulation 2011; and 

• Storage and Handling of Dangerous Goods Code of Practice. 

It is noted that this list is not exhaustive and may be added to as the project progresses.  

Any remediation at the site must comply with Councils most current Contaminated Land Policy, 
Contaminated Land DCP 2004.  Remediation should also be undertaken with reference to SEPP 55. 

 Site Management During Construction 

 Site Access and Security 

The Principal Contractor shall be responsible for ensuring that site access is limited to required personnel 
and residents, that security of the work area is maintained and that all equipment and plant is maintained 
through the project. As a minimum the following is required: 

• A visual barrier / signage and warning labels are to be erected around the boundaries of the work area; 
and 

• A site induction and sign in/out register to familiarise personnel with site conditions and remediation 
requirements. 

 Traffic Control  

The Principal Contractor shall be responsible for adequate levels of traffic control for the roadway entrances 
to the site. As a minimum the following needs to be implemented: 

• Traffic Management for vehicles entering and leaving the site;  

• A log in/out vehicle checklist for heavy vehicle movements on/off the site; 

• Traffic management shall also be controlled internally on the site. Designated haul roads and exclusion 
areas shall be marked to ensure trucks do not enter restricted areas of the site. Where haul roads are 
bare earth appropriate dust suppression shall take place; and 

• At no time are trucks to drive over exposed areas of the fill material. 

 Hours of Operation  

The Principal Contractor shall be responsible for ensuring all works are conducted during the hours of 07:00 
through 18:00 Monday to Friday, and 08:00 to 13:00 on Saturdays or otherwise as directed on Development  
Consent.  No work will be carried out on Sundays and Public Holidays. 
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 Contact Details 

The Principal Contractor shall be responsible for the posting of contact details for key personnel associated 
with the remediation. As a minimum the following contact details should be posted in a visible portion of the 
site: 

Table 7: Contact Details 

Project Involvement  Company Contact number Contact Name/Title 

Principal Contractor TBA TBA TBA 

Project Manager TBA TBA TBA 

Site Supervisor TBA TBA TBA 

Validating Consultant TBA TBA TBA 

Out of hours contact TBA TBA  TBA  

Note: Contact details shall be added to this list as contractor appointments are finalised. 

 Environmental Control Measures 

This section outlines the necessary steps which need to be implemented to ensure the protection of the site 
and surrounding environment during remediation projects. The key issues which, as a minimum, must be 
addressed by the Principal Contractor, associated with any remediation project, are listed in the following 
sections. The control measures discussed in this section are general and need to be considered on a site-
specific basis. 

 Sediment and Contaminant Run-off 

The management of all storm and surface water runoff is critical in remediation projects to limit the potential 
for contamination spread and impact to waterways during exposure of soils. As a minimum the following is 
to be implemented: 

• Storm and surface water diversion and detention system if required; 

• Silt control fencing should be erected around the entire boundary of the works area; 

• Silt control fencing should be placed around all stockpiles; and 

• Regular inspections of fences should be conducted to ensure their ongoing effectiveness. 

All works should be undertaken with reference to the NSW DECC (2008) Managing Urban Stormwater, Soils 
and Construction Guidelines, Volume 2A Installation of services. 

 Soil and Stockpile Management Plan 

• Contractors must take all practical measures to avoid cross contamination of soils on-site; 

• Excavator operators must be inducted and briefed in detail about this RAP and appropriate soil 
management requirements; 

• Avoid piling, excavation through, or stockpiling of spoil/ fill material on clean soils as much as practical; 

• Where above cannot be avoided segregate clean soils from fill material during piling or excavations and 
stockpile these materials separately; 

• Spoil generated during piling and excavations must be placed on builders plastic (not directly on clean 
soils); 

• Where spoil/ fill material needs to be stockpiled on clean soils, cover the surface of clean soils with 
builders plastic to avoid cross contamination; and 
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• Due to various layers of clean and contaminated fill on-site careful segregation and separate handling of 
clean and contaminated materials is crucial. 

 Waste Classification and Disposal  

Waste soil materials disposed from site (transported offsite) are to be classified in accordance with the NSW 
EPA (2014) Waste Classification Guidelines - Part 1: Classifying Waste, prior to disposal.  

Material sampling for waste classification should be carried out as per the methodology prescribed in the 
Victorian EPA Industrial Waste Resource Guidelines (IWRG702) - June 2009. 

All wastes to be transported off‐site are to be taken to a facility appropriately licenced under the Protection 
of the Environment Operations Act 1997 to accept that waste.  Receipts and waste tracking dockets are to be 
retained to assist in materials tracking and preparation of the final validation report. 

 Resource Recovery & Re-Cycling Plan  

Following resource recovery considerations and actions are applicable to the planned remediation and 
construction: 

• The site is not suitable for Virgin Excavated Natural Material (VENM) exportation due to its history of 
contamination;  

• Previous investigation results indicated the sandstone mound (extending from the south western section 
of the site towards north and north east, see Figure 2), which was imported in 2019 (Zoic 2020), may be 
suitable for Excavated Natural Material (ENM) classification as per the ENM order (NSW EPA 2014). Prior 
to any exportation, an ENM assessment must be undertaken in accordance with the ENM order (NSW EPA 
2014) to the portion that is planned to be taken off-site and an ENM report must be prepared by a suitably 
qualified Environmental Consultant;  

➢ ENM assessment is not required for on-site re-use of this material (refer to Section 13.1 for 
validation sampling procedures applicable for this material) 

• The legacy aggregate material found at the southern section of the site is non-recyclable as bonded 
asbestos fragments were identified in this material;  

• The concrete slab at the southern section of the site (to be demolished) may be eligible for re-cycling if 
multiple lines of evidence are provided indicating the material is likely to be free of asbestos. This is to be 
ensured with the following procedure at a minimum: 

➢ Prior to the commencement of demolition surface of the concrete slab must be cleared of from 
all aggregate and asbestos containing material fragments and a clearance report must be issued 
by an LAA; 

➢ A suitably qualified Environmental Consultant with official asbestos awareness training or an 
LAA must be present on-site fulltime supervising demolition activities; 

➢ Demolished concrete to be spread over a designated area in for visual inspection by the 
Environmental Consultant or LAA; 

➢ The concrete spread must be done in a thin layer allowing the consultant to inspect each piece 
of concrete; 

➢ Following inspection, if no asbestos containing materials are identified, the material to be 
stockpiled at a designated area; 

➢ After the completion of demolition and clearance of the material, if no ACM was identified 
during above exercise a clearance report will be provided by the supervising consultant 
reporting the following for each batch: 

▪ Photographs taken during demolition and inspections; 
▪ Asbestos air monitoring results during demolition; 
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▪ Field observations made by the supervising consultant; and 
▪ A clear statement indicating no ACM was identified during above exercise.  

➢ Following the provision of above report the material can be taken to a licenced concrete 
recycling facility; and 

➢ If any asbestos containing material fragment is identified in concrete materials, the material 
will be deemed as non-recyclable and must be disposed off-site as special waste at a facility 
that is licenced to accept this type of waste.   

 Dust Control 

Site personnel, the public, neighbours and the environment need to be protected from dust generated during 
remediation works. All works must be conducted with dust suppression in place such that no significant 
visible dust is generated. As a minimum the following needs to be implemented: 

• Regular dampening of areas where heavy machinery will be utilised, where excavations are occurring and 
where spreading/compaction is being undertaken; 

• Protecting stockpiled material with tarps, consolidation, erection of wind breaks and if these measures 
cannot be reached, then wetting down of the material; 

• Ceasing work in heavy wind events; 

• Loading of materials into trucks as close to stockpile or in situ locations as possible;  

• Trucks should have their loads covered when not being loaded, including movement on the site; and 

• Special consideration should be given to soils which may contain asbestos.  

 Materials Handling and Transportation  

The appropriate management of materials during remediation and transport is critical in remediation 
projects. As a minimum the following needs to be implemented if contaminated material is to be removed 
from the site: 

• The trucks or bins used to transport waste from the site are to be lined with one layer of 200micron 
polythene sheeting or equivalent or are to be thoroughly cleaned at the completion of the project to 
facilitate decontamination after tipping of the waste; 

• Trucks should have their loads tarped prior to leaving site and vehicles should stay to designate haul roads 
at all times to prevent the potential spreading of impacted material; 

• Equipment, trucks, etc. are to be decontaminated prior to leaving the site to prevent the inadvertent 
transport of contaminated material off-site (e.g., materials tracked off-site on truck tyres etc.). If required 
a shaker grid should be installed at the exit point; and 

• Trucks and other machinery transporting material around site or working in contaminated areas should 
remain on contaminated material until wheels/tracks and vehicle undercarriage can be cleaned. 

Note:  Any contaminated soils requiring offsite disposal will need to be classified for waste disposal prior to 
leaving site. Contaminated soils will need to be disposed of at a landfill facility licensed to accept that waste 
and all disposal dockets will need to be retained. Validation sampling across the footprint from where the 
contaminated soils were removed will be required. 

 Noise Control 

Due to the use of heavy machinery required during remediation, excess noise will be generated. To help 
minimise excess noise the following needs to be implemented: 

• Strict adherence to hours of operation as prescribed for the site; and 

• Australian Standard (AS) 2436-1981 Guide to noise control on construction, maintenance and demolition 
sites outlines guidelines for the minimisation of noise on construction sites and should be implemented to 
minimise noise generation. 
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 Maintenance of Environmental Controls 

Regular inspections of the environmental controls to confirm their presence and validity should be routinely 
conducted by the Principal Contractor. This should be undertaken on a daily basis, and more frequently if 
conditions require, such as rain or high winds. 

 Asbestos Management Plan 

 Pre remediation 

Prior to remediation works occurring, the following preparatory items are to be undertaken: 

• Preparation of ARCP, Safe Work Method Statements (SWMS), Job Safety Assessments (JSA) and any other 
applicable procedures by the LARC; 

• Enclosure of area to restrict access to students and visitors; 

• Ensure that a permit is received from DoE to commence works; 

• Sufficient and appropriate warning signs (e.g., “Caution: Asbestos Removal”) are to be erected at regular 
intervals around the boundaries and at entry points to the work area exclusion zone during the works (the 
exclusion zone is required in areas where there is known ACM contamination); 

• Notification to NSW WorkSafe NSW is required at least 5 days in advance of licensed asbestos removal 
works. The Asbestos Removal license and notification must be displayed on site at all times; 

• Provide copies of current license and insurances, including a Class A Asbestos Removal License and Public 
Liability and Worker’s Compensation Insurances; 

• All persons undertaking the asbestos remediation must be competent and appropriately trained, with 
training records available on-site; 

• In accordance with current legislation, any neighbouring properties and persons within and surrounding 
an area that may be affected by the asbestos processes, must be informed of the works prior to their 
commencement;  

• A dedicated decontamination area is to be established at the boundary of the exclusion zone, i.e., exit 
point. The decontamination area shall contain all necessary Personal Protective Equipment (PPE) and 
decontamination equipment, i.e. P2 respirators, disposable coveralls (Type 5, Category 6), gloves, and 
200µm polythene labelled asbestos waste bags for disposal of waste PPE; 

➢ Disposable coveralls and booties would only be required if friable asbestos above site criteria 
is encountered during further investigations; 

• Fencing or barricading covered with shade cloth must be in place around the boundaries of the exclusion 
zone and its integrity maintained for the duration of the works;  

• An inspection by the supervising qualified consultant is to be undertaken prior to the commencement of 
any works to confirm that the asbestos work area has been adequately set up; and 

A site induction must inform workers of the presence of ACM in fill soils, the related risks and controls in 
place to manage the risks and any other general information relating to asbestos as seen appropriate. A more 
detailed induction / training process must be implemented for all workers expected to come in direct contact 
with and/or disturbance of asbestos. 

 Decontamination Procedures / Exclusion Zone 

Dry decontamination procedures are considered adequate for the site’s non-friable asbestos remediation 
works. Following departure of the exclusion zone personal decontamination procedures will involve the 
following: 
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• On exit from the exclusion zone, disposable PPE is to be removed and discarded in asbestos waste bags. 
Respiratory protection to be removed last.  Re-useable RPE is to be thoroughly wiped with alcohol-based 
antiseptic swabs and the swabs are to be discarded in asbestos waste bags; 

• Dirty boots shall be washed before leaving the work area. Alternatively, dedicated steel capped gum boots 
should be provided to the workers and left within the work area during breaks; 

• Washing of hands and face will finalise the dry decontamination process. Washing through a mobile 
decontamination unit is only undertaken for friable asbestos removal/remediation works; 

• Contaminated equipment, clothes and PPE are to be double bagged, well-sealed and consolidated 
pending disposal to an appropriately licenced landfill facility; 

• In the event of an emergency evacuation situation which does not allow time to decontaminate, the 
decontamination procedures can be waived;  

• Excavators, trucks and other plant leaving the work area will need to be cleaned to the satisfaction of the 
Environmental consultant; and 

• The exclusion zone barriers and decontamination area are to remain in place until the conclusion of the 
asbestos works. Barriers and asbestos control measures are not to be removed until approved by the 
Asbestos Consultant (see Section 18.7 for Clearance Inspection).  

 PPE 

For bonded asbestos the minimum PPE requirement will be P2 dust mask and disposable nitrile gloves. For 
friable P2 half face respirators, disposable coveralls, nitrile gloves and booties will be required.  

 Asbestos Consultant 

The LARC will be required to meet the hygiene requirements of the project as specified in this AMP or as 
identified by the Asbestos Consultant appointed by the client. The following provides a summary of the work 
to be carried out by the Asbestos Consultant as part of the remediation works: 

• Inspect the asbestos remediation work site prior to commencement of the remediation works; 

• Undertake control asbestos fibre air monitoring during remediation works within and surrounding the 
remediation area and within public areas; 

• Undertake clearance air monitoring and a visual inspection in the areas where ACM affected soils have 
been removed; and 

• Complete a validation report detailing the results of the remediation works and monitoring data. 

The Asbestos Consultant has the authority to stop the job if work is not being carried out in accordance with 
the contract, the WHS Regulation, SafeWork NSW Codes of Practice and other applicable guidelines or if 
elevated air monitoring results are obtained.  

The Asbestos Consultant may request that a LARC worker be removed from site following a serious safety 
breach. The Asbestos Consultant may also assist in conducting inductions, preparation of procedures and risk 
advice relating to the management of asbestos materials on the site.  

 Asbestos Fibre Air Monitoring 

Asbestos fibre air monitoring will be required during any activity that disturbs the contaminated fill material 
on-site as per the DoE AMP (regardless of asbestos being bonded or friable). The air monitoring program will 
involve air sampling around the site for airborne asbestos fibres for the duration of remediation works. This 
will assist in assessing the potential exposure to asbestos during the works and measure the effectiveness of 
implemented control measures. Asbestos air monitoring is to be undertaken by a Licenced asbestos assessor 
(LAA) or a suitably competent person under the supervision of an LAA. Clearance air monitoring is to be 
undertaken by an LAA. A brief overview of the air monitoring program is provided below: 
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• Air monitoring should be undertaken around the boundary of the asbestos exclusion area and also along 
the site perimeter for the duration of the works to assess whether airborne asbestos fibre concentrations 
are below the relevant control level and analytical detection limit of 0.01 fibres/mL (refer to Table 8 
below); 

• Air monitors will be placed around the work area, decontamination area and lunch room. Monitoring may 
also be conducted within the excavator cabin; and 

• All air monitoring filters will be examined by a NATA-accredited laboratory in accordance with the 
Guidance Note on the Membrane Filter Method for the Estimation of Airborne Asbestos Fibres 2nd Edition 
[NOHSC:3003 (2005)].  

 Asbestos Air Monitoring Action Limits  

If requested, the Asbestos Consultant shall carry out air monitoring of the exclusion zone and surrounding 
areas (see Section 18.5).  

The LARC shall maintain air-monitoring results below the control limit in areas which are being worked, and 
areas checked by the Asbestos Consultant.   

The control limits shall be as follows: 

Table 8: Control (Static) Monitoring During Removal/Remediation Works 

Control Level 
(fibres/mL) 

Who Control / Action 

< 0.01 - No Action. Continue with existing control measures. 

 0.01 

Consultant Hygienist/ 
Asbestos Assessor 

Asbestos Consultant to notify LARC and advice of results as soon 
as is practicable. 

Consultant Hygienist/ 
Asbestos Assessor 

 

Asbestos Consultant and LARC to review current control measures 
and improve, where applicable. 

This may include improved work practices, use of further control 
measures (e.g. plastic screening or dust suppression techniques) 
or changing the work methodology. 

> 0.02 

Consultant Hygienist/ 
Asbestos Assessor & 
Project Manager/ 

 Principal Contractor/ 
Facilities Manager  

Asbestos Consultant to notify LARC to stop works immediately. 

LARC to notify WorkSafe NSW or relevant regulator (using NAF01 
form) by phone, followed by written statement within 24 hours, 
that work has ceased and the results of the air monitoring. 

Consultant Hygienist/ 
Asbestos Assessor / 

Principal Contractor/ 
Facilities Manager  

 

Asbestos Consultant to conduct investigations to establish cause 
of problem. Following advice from the Asbestos Assessor, LARC to 
undertake any necessary improvement works to rectify problem.  

Additional air monitoring to be conducted by Asbestos Assessor. 
LARC will be allowed to recommence removal works after results 
are <0.01 fibres/mL.  

Asbestos Consultant to advise of the results once levels have 
returned to normal. 

 Clearance 

• The Asbestos Consultant is to conduct final visual clearance inspection following completion of works. 

• Subsequent to successful visual inspection and air monitoring results confirmed as <0.01 fibres/mL, the 
Asbestos Consultant will give notice to contractor to remove containment to adjacent areas. 

The area should be thoroughly cleared with all equipment and trace of works removed from area 
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following the works and prior to normal occupancy. 

 Post Remediation Works  

• The results of the monitoring and validation program for the capping layer should be provided in a 
validation report to confirm activities as detailed within the RAP/AMP have been implemented and 
providing comment that the land has been remediated / encapsulated to allow for intended use. This 
should also include survey details of the encapsulated area, to allow for accurate determination of 
location and depth at a later date.  

• All asbestos materials remaining in situ must be suitably managed in accordance with the Code of Practice: 
How to Manage Asbestos in The Workplace (SafeWork NSW, 2020) and an up to date management plan 
must be kept in place.  

• Notification by DoE is to be made to the respective council to allow inclusion on the site s149 certificate 
(under the NSW EP&A Act, 1997).  

• A site-management plan should be prepared to manage any future sub-surface activities that may be 
required for the site (e.g. excavation of a trench to install new electricity cables or stormwater).  

 Waste Management  

The following section provides a generic a Waste Management Plan (WMP) for the site.  It is recommended 
that the Principal Contractor develop a specific WMP once the contract for the project is awarded.  This 
should be submitted to Council if required as part of the Development Conditions for the site.  

 Waste Objectives 

The Principal Contractor at all times should aim to avoid waste in the design and implementation of the 
project through adopting strategies of separating, reusing and recycling during demolition and minimisation 
waste by reducing packaging at the source by subcontractor and supplier.  

Procedures on and off‐site for the management of waste materials should be developed.  The Principal 
Contractor should monitor and record waste from all phases of the project including demolition, excavation 
and construction.   

 Workplace Health and Safety  

This section outlines the general Workplace Health and Safety (WHS) issues pertaining to the remediation 
project.  The steps outlined in the following sections will need to be followed during all remedial works. The 
WHS steps discussed in this section are general and need to be considered on a site specific basis based on 
the nature of the contamination, remediation works and associated risks. 

 Site Inductions 

The Principal Contractor must ensure all personnel working on the remediation project attend a Site 
Induction undertaken prior to entering the site for the first time.  The Site Induction should include a brief 
outline of the remediation project, details on general site hazards (e.g., vehicle movements, heavy 
machinery, contamination etc.) and details on the specific hazards associated with the remediation works 
including but not limited to: 

• Nature of the materials being handled (i.e., asbestos contaminated soil); 

• Personal protective equipment to be utilised on site; and 

• Necessary decontamination procedures to be undertaken whilst on site. 
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 Personal Protective Equipment  

Safety boots, high visibility vests and hard hats shall be worn by all personnel on the site. Hearing protection 
devices will be worn by personnel exposed to noise levels exceeding LAeq,8hr 85 dB(A) or Lpeak 140 dB(C) 
(e.g., those working around heavy machinery). 

When personnel are working in the designated contaminated area and are required to handle or to come 
into direct contact with contaminated soil then disposable gloves, long sleeves and long trousers shall be 
worn as a minimum requirement. There is no requirement for personnel to wear respiratory protective 
equipment, however care should be taken in avoiding walking over the contaminated material and 
monitoring of volatile compounds should be undertaken using a PID.  If the alarm limits of the PID are 
exceeded, then personnel should leave the work area until the odour has dissipated.  Contaminated 
equipment, clothes and PPE are to be disposed of with contaminated waste materials at the completion of 
the project.  

These requirements are specified as a minimum standard and may be modified at the discretion of the 
Project Manager or Principal Contractor during the remediation works. 

 Licensing and Permits 

As per the State Environmental Planning Policy No. 55 – Remediation of Land the City of Parramatta Council 
and DoE SINSW must be informed of the remediation no less than 30 days prior to the remediation taking 
place.  The Principal Contractor is required to be appropriately licensed. 

 Decontamination 

At the end of each work shift (i.e., before morning tea, lunch and afternoon tea), personnel will remove their 
contaminated gloves and any other contaminated clothing (if required) in the remediation area.  Washing of 
hands and face will finalise the decontamination process.  Separate controls may be required when friable 
asbestos is encountered.  

 Hazard Assessment  

A hazard assessment will be conducted on site prior to commencement of works. It will address, as a 
minimum, the following: 

• On site contamination hazard: The contaminant of concern is hydrocarbons. However, if any other odours, 
vapour or potential asbestos containing materials are identified, work is to stop and the source is to be 
located;  

• Additional hazards: Other hazards associated with remediation projects include heat stress, manual 
handling, underground utilities, electrical hazards and plant; and 

• Hazard assessments should include information on the controls to be implemented by the contractor to 
minimise hazards associated with the works. 

 Community Health and Safety  

As the site is a remediation project, only inducted personnel are allowed on site. To ensure the protection of 
the community, the following needs to be implemented: 

• A visual barrier is to be erected around the entire perimeter of the remediation area; and 

• Dust suppression is to be undertaken to minimise exposure to the site workers or the surrounding 
community. 

It is understood that the surrounding neighbours will be advised of the remediation works. 

 Site Facilities and Personal Hygiene Requirements 

As the site is a remediation project the following facilities need to be provided and available to the personnel 
on the site: 
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• Fresh protective coveralls will be available at all times during the remediation project to staff who require 
them; 

• Lunchroom and associated facilities; and 

• Bathroom and associated facilities. 

The following hygiene requirements are to be followed by all personnel working at the site: 

• No eating, smoking or drinking to be conducted in the remediation area; and 

• Staff to wash hands and face prior to eating, smoking or drinking. 

 Emergency Procedures and Response 

The responsibility for emergency procedures lies with the Principal Contractor however the following is an 
example of the type of information which can be included in the general emergency procedure document.   

In the event that an emergency arises, a potentially dangerous situation is encountered or suspect/unknown 
material is identified, site work is to cease immediately and the matter reported to the Principal Contractor 
for immediate assessment and action. 

The following procedures should be conducted if site personnel are injured, suffer exposure or a condition is 
uncovered that has not been covered by this RAP is identified: 

• Visual contact to be maintained by personnel on site; 

• In the event that any site personnel experiences any adverse symptoms of exposure whilst onsite, work 
will be halted and instruction or assistance sought from the Principal Contractor; 

• In the event of an accident, the Site Supervisor and the injured person will compile an incident report, 
which will be submitted to the Principal Contractor within 24 hours of the incident.  Follow-up actions will 
be carried out to correct the situation;  

• In the event that an emergency situation arises, the Site Supervisor must address the problem and notify 
the ambulance, fire brigade and police if necessary.  In addition, the Project Manager must be notified 
immediately; 

• To minimise the impact of an emergency situation, at least one of the Principal Contractor’s site personnel 
working full time on site will be trained in basic first aid procedures and all field personnel will have 
immediate access to a first aid kit; and 

• Emergency phone numbers will be made available at the commencement of the project including 
ambulance, fire brigade, police and the nearest hospital. Emergency services can be called on 000 in a 
life-threatening emergency (or 112 via mobile phone). In addition, the mobile phone numbers of the 
Principal Contractor, Site Supervisor and the Project Manager will be made available. 

 Validation Reporting 

Following the completion of remediation, a validation report will be written by the Validating Consultant with 
a clear site suitability statement. Validation Report will be written in accordance with NSW EPA (2020) 
Guideline on Consultants Reporting on Contaminated Land and include but not limited to the following 
information: 

• As built design drawings of the gas mitigation and ventilation systems; 

• CQA and CQC documentation of the gas mitigation and ventilation system installations; 

• As built design drawing of the constructed capping layer; 

• Survey data verifying capping thickness; 

• Photographic evidence of remediation; 
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• Waste tracking information (disposal dockets and volumetric calculations of materials assessed for waste 
classification and disposed off-site); 

• Material validation and importation data; 

• Validation data of the soils used in capping; 

• Ground gas validation monitoring data; 

• Validation data of landscaping materials;  

• Site suitability statement; and 

• Recommendations for any further remediation work (if applicable).  

 Ongoing Site Management 

Following the completion of the Validation Report, a Long Term Environmental Management Plan (LTEMP) 
will be prepared for the site to manage the residual contamination risk on-site. This is anticipated to include 
routine inspections of the gas mitigation system and measures to ensure integrity of the gas mitigation 
system and capping on-site.  

 Limitations 

• Ground gas risk profile on-site were established based on short term monitoring data, with the receipt of 
additional data, ground gas risk profile on-site and requirements for level of gas protection may change; 

• In the scope of the DSI (2021) a large portion of the site-soils were not accessible due to concrete slab and 
soil mound and our investigation and RAP has been prepared based on limited data obtained from 
borehole logs; 

• Our investigation contains inherent uncertainties, more and other types of contamination may be present 
outside of our sampling points; 

• Further investigation recommended as part of this RAP may result in the discovery of more extensive 
contamination and potentially increase the scope of remediation required; 

• Success of remediation largely depends on contractor’s capability and the level of collaboration between 
key stakeholders such as Principal Contractor, Remediation Contractor, Specialist Contractors, Validating 
Consultant, Site Auditor, SINSW (and their assigned Project Managers), DPIE, and CoPC; 

• It is Principal Contractor’s responsibility to fully read, understand and implement the RAP, all questions 
must be directed to Greencap in writing; 

• It is the Principal Contractor’s responsibility to ensure the RAP is read, understood, and implemented by 
their sub-contractors (inc. but not limited to the Remediation Contractor, Earthworks Contractor, LARC, 
Specialist Contractors for gas mitigation system installations); and  

• Any decisions regarding remediation methodologies, RAP clarifications, departures, or addendums must 
be made in writing with the inclusion Principal Contractor, Validating Consultant, Site Auditor, and SINSW. 
Where applicable DPIE and CoPC are to be notified.  
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Figure 7 Remediation Area - Possible Diversion of storm water pipe/trenches 
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Figure 8 Remediation Area - Trafficable Pavement around the field
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PLAN OF DETAIL AND LEVELS OVER LOT 204 AND PART OF
LOTS 202 & 203 IN DP 1216628, KNOWN AS SYDNEY
OLYMPIC HIGH SCHOOL, WENTWORTH POINT

Drawing title

Client NSW DEPARTMENT OF EDUCATION 51086 001DT

SHEET 

site Area
SEE SHEET 8

datum
AHD

date of survey
FEB 2021

scale
@A1

LGA
OF      13 

reference
number

CITY OF PARRAMATTARegistered Surveyor NSW

THIS IS THE PLAN REFERRED
TO IN MY LETTER
DATED:
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± Wentworth Point SAQP
Figure 10a

Stage 1 - Ground gas impact plan
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NOTE:
1. Risk categories are classified as per the modified WIlson and Card methodology
as outlined in the NSW EPA's Guidelines for the Assessment and Management of
Sites Impacted by Hazardous Ground Gases (2012).
2. Data used in this methodology is from ground gas monitoring conducted at the
Site by GHD from September 2011 to March 2013.
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