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Remediation Action Plan 
Moriah College - Steam Building 
3 Queens Park Road, Queens Park NSW 

1. Introduction 

Douglas Partners Pty Ltd (Douglas) has prepared this remediation action plan (RAP) for the 
proposed Science, Technology, Engineering and Maths (STEAM) Building development and 
associated enabling works (the ‘site’) for Moriah College, located at 3 Queens Park Road, Queens 
Park NSW.  The RAP was commissioned by Buildcorp Contracting NSW Pty Ltd and was 
undertaken in accordance with Douglas’ email dated 17 February 2026. 

The following key guidelines were consulted in the preparation of this report: 

• NEPC National Environment Protection (Assessment of Site Contamination) Measure 1999 
(as amended 2013) [NEPM] (NEPC, 2013);  

• NSW EPA Guidelines for Consultants Reporting on Contaminated Land (NSW EPA, 2020); 
and 

• CRC CARE Remediation Action Plan: Development - Guideline on Establishing Remediation 
Objectives (CRC CARE, 2019a). 

The remediation objectives, devised in accordance with CRC (2019a), are to:  

• Address potentially unacceptable risks to relevant environmental values from 
contamination; and 

• Render the site suitable, from a contamination perspective, for the proposed development.   

This RAP provides details of the work that will be required at the site to meet the remediation 
objectives. 

The proposed development involves the demolition of existing structures followed by the 
construction of a new multi-storey STEAM and Independent Learning Centre (ILC) building with 
one level car park basement, including the construction of a new student and visitor pedestrian 
entrance on Baronga Avenue.  

The remediation works outlined in this report constitute Category 2 Remediation under 
Clause 4.13 of SEPP (Resilience and Hazards) 2021.  The Council must be notified at least 30 days 
prior to the commencement of the remediation work unless alternative conditions are applicable 
under the development consent. 

Buildcorp Contracting NSW Pty Ltd has engaged NSW EPA accredited site auditor Rowena 
Salmon of Ramboll Pty Ltd to complete a site audit under the Contaminated Land Management 
Act 1997 (NSW), which involves their review of this RAP and associated reports. 

This RAP presents the procedures and plans which provide the means by which site remediation 
can be achieved.  The Remediation Contractor must base their detailed work methodologies 
around the requirements of this RAP. 
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The site layout is shown on Drawing 1, Appendix A.  This report must be read in conjunction with 
all appendices including the notes provided in Appendix A. 

2. Proposed development 

Based on the information provided we understand the development comprises a number of 
stages as follows: 

• Stage 1A includes enabling work and Stage 1B includes the demolition of Buildings A and B 
and the existing tennis courts (shown as the ‘Enabling works area’ and ‘STEAM Main Build’ 
area on Drawing 1, Appendix A.  Then the construction of the new STEAM building (current 
site) and the development of undercover parking and internalised traffic system: 

o The enabling works includes: 

- Removing existing parking line marking; 

- Demolition of the existing futsal court, fencing and amphitheatre; 

- Resurfacing asphalt and minor excavations in the southern section of the enabling 
works area; and 

- Douglas notes that the western section of the enabling works area, Building Z and 
the internal asphalt roads to the north and west are not proposed for demolition or 
excavation works.  If this scope is changed and requires demolition / excavation 
works, then additional in ground testing will be required. 

o The STEAM building works, based on the supplied architectural drawings prepared by 
FJC Studio, it is understood that that the Stage 1 STEAM Building will include: 

- Demolition of existing Building A, Building B and the two sports courts; and  

- Construction of a single lower-level basement car park with a finished floor level of 
reduced level (RL) 49.5 m relative to the Australian Height Datum (AHD), with the 
bulk and detailed excavation levels expected to approximately RL 49.0 m AHD to 
allow for the construction of the proposed slab and sub-floor drainage, requiring 
excavations of up to 4.0 m depth.  Proposed basement excavation footprint shown 
as the light blue outlined area on Drawing 1, Appendix A. 

• Followed by Stage 1C and 1D (shown as the ‘landscaping area' in Drawing 1, Appendix A) which 
comprises: 

o Demolition of existing buildings in the areas to the north of Stage 1A and 1B; and 

o Redevelopment of the landscaping area. 

3. Scope of work 

The scope of work to achieve the objective is as follows: 

• Summarise the findings of previous investigations used to inform the status of 
contamination and contamination risk at the site; 

• Present a conceptual site model (CSM) to list potential and likely contamination source, 
pathway and receptor linkages to address potentially unacceptable risks to human health 
and relevant environmental values from contamination; 
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• Define the anticipated extent of remediation;  

• Assess potentially suitable remediation options to render the site suitable for its proposed 
use, and which will minimise potentially unacceptable risk to human health and/or the 
environment and which includes the consideration of the principles of ecologically 
sustainable development; 

• Discuss options with the client to confirm the remediation approach to remediation to 
render the site suitable, from a contamination perspective, for the proposed development; 

• Establish the remediation acceptance criteria (RAC) to be adopted for validation of 
remediation; 

• Identify how successful implementation of the RAP will be validated; 

• Outline waste classification, handling and tracking requirements; 

• Outline environmental safeguards required to complete the remediation works; 

• Include contingency plans and an unexpected finds protocol; and 

• Identify the need for, and nature of, any long-term management and/or monitoring following 
the completion of management / remediation and, if required, provide an outline of an 
environmental management plan. 

4. Site description 

Site address 3 Queens Park Road, Queens Park NSW 

Legal description Lot 22, DP879582 and part of Lot 3, DP701512 

Area Site: 2.18 hectares (ha) as shown on the attached Drawing 1 for the 
whole site comprising of the following areas 

STEAM main build area: 0.74 ha 

Enabling works area: 0.4 ha 

Landscaping area: 1.04 ha 

Zoning Zone SP2 educational establishment 

Local council area Waverley Council 

Current use Primary and secondary school 

Surrounding uses North – School buildings then Queens Park Road followed by 
residential 

East – Baronga Avenue then Queens Park (oval) 

South – York Road then an open space / park area  

West – School buildings and an environmental conservation area 
followed by York Road then Centennial Park 

The site boundary is shown on Figure 1 below. 
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Figure 1. Site location 

5. Environmental setting  

Regional topography The site is located on the top of a plateau with the surrounding area 
generally sloping to the west.  

Site topography The site is largely flat with a ridge along the eastern boundary 
elevating from approximately 49 m AHD along Baronga Avenue to 
52 m AHD along the current fence line to the school.  The southern 
portion of site slopes towards the southwest between approximately 
52 m AHD to 50 m AHD.  

Soil landscape The Sydney 1:100 000 Soils Landscape Series map indicates that the 
site is underlain by Tuggerah Aeolian Soils which generally comprise 
deep Podzols on dunes and Podzols / Humus Podzol intergrades on 
swales.  

Geology Reference to the Sydney 1:100 000 Geological Series Sheet indicates 
that the site is underlain by Holocene-aged coastal deposits, 
described as marine deposited and aeolian reworked coastal sand 
dunes.  These coastal deposits are likely to be underlain by 
Hawkesbury Sandstone comprising medium to coarse grained 
quartz sandstone with minor shale and laminite lenses. 
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Acid sulfate soils Reference to the regional Acid Sulfate Soils (ASS) Risk mapping from 
the NSW Department of Environment and Change indicates that the 
site is located within an area of no known occurrence of ASS.  No signs 
of ASS were observed during site investigations. 

As such, no further ASS assessment or management is considered 
necessary. 

Surface water Based on the site topography it is assumed the general direction of 
surface water flow would be to the west or southwest towards various 
ponds within Centennial Park with the closest being Musgrave Pond 
approximately 100 m south of the site. 

It is likely that majority of the surface water will be captured by the 
man-made stormwater drainage system.   

Groundwater One Water NSW registered domestic groundwater bore (GW110542) 
with a current license is located on the site, with a recorded standing 
groundwater level (SWL) of 12.2 m depth or RL 39.8 m and a drilled 
depth of 28 m bgl. 

Two domestic groundwater bores (GGW110058 and GW107447) 
located approximately 300 m southeast of the site recorded a SWL of 
2 m and 5.5 m, however these bores are not downgradient from the 
site and as such are not considered relevant to the current 
investigation.   

Other groundwater bores within 500 m of the site did not have 
recorded standing water levels and are not considered relevant to the 
current investigation.  

It should be noted that groundwater levels may vary over time due to 
climatic and human influences and will temporarily rise following 
periods of prolonged rainfall if recharged by rainfall. 

6. Summary of previous investigations  

6.1 Previous reports  

The following previous reports are relevant to this RAP: 

• Douglas Report on Detailed Site (Contamination) Investigation, 3 Queens Park Road, 
Queens Park NSW dated 9 January 2026 (Douglas, 2026a)(the ‘DSI’); 

• Douglas In Situ Waste Classification, Moriah College – Steam Building (Enabling Works),                   
3 Queens Park Road, Queens Park NSW dated 19 February 2026 (Douglas, 2026b); and 

• Douglas In Situ Waste Classification – ELC Area, Moriah College – Steam Building, 3 Queens 
Park Road, Queens Park NSW dated 25 February 2026 (Douglas, 2026c). 

Drawings from previous investigations referred to below have been extracted and are included 
in Appendix B.  Test locations from previous investigations are shown on Drawing 2, Appendix A, 
however due to the quantity of tests, some may not be visible and individual report drawings are 
to be referred to. 
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Previous laboratory test result summary tables have been extracted and are included in 
Appendix C.   

The results from waste classification investigations have also been included in a separate table 
Tabel C1 (Appendix C) and screened against the site assessment criteria (SAC) adopted for the site 
in the DSI.  This has been carried out as their original investigations were not intended for site 
assessment purposes but has been screened for the purposes of preparing this RAP. 

Borehole and test pits logs from previous investigations are included in Appendix D. 

6.2 DSI (Douglas, 2026a) 

The DSI and preliminary in situ waste classification was undertaken concurrently and utilised the 
same 17 boreholes.  The DSI also comprised of a desktop site history assessment which included 
the review of a preliminary site investigation (PSI) report carried out by JBSG (JBSG, 2019), a 
geotechnical investigation carried out by Douglas (Douglas, 2025a) and an associated preliminary 
waste classification (Douglas, 2025b) from the one geotechnical borehole BH201 and an in situ 
waste classification (Douglas, 2025c) carried out concurrently with the DSI. 

The PSI included a desktop review of site history (based on historical aerial photographs, council 
planning certificates, historical title records, office of environment and heritage records, EPA 
notifications, SafeWork Dangerous Goods records, contaminated land records and licenced 
groundwater well data) and site conditions.  A limited intrusive program including sampling from 
seven borehole locations (BH01 to BH07) to a maximum depth of 2.2 m was also carried out. 

The PSI noted the site was a vacant parcel of land prior to ownership by The Eastern Suburbs 
Hospital from 1936.  It was considered that the site has been used as an educational establishment 
from 1984 until the present.  Based on the available site history JBS&G identified the following 
potential sources of contamination and potential contaminants were identified: 

• Anthropogenic fill materials of unknown origin used to create existing / current site levels 
(total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene and xylene (BTEX), 
polycyclic aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCB), heavy metals, 
organochlorine pesticides (OCP) and asbestos); 

• Former structures, including demolition of structures (Asbestos and heavy metals (lead-
based paint); 

• Car parking and storage of general site waste (Heavy metals, TRH, BTEX, PAH and asbestos); 

• Landscaping and garden maintenance (OCPs); and 

• Furnace byproduct disposal area (Douglas notes that based on the 1955 historical aerial, it 
appears that this includes the area under Building Z and to the west of Building Z, where 
some ground works was noted.)(TRH, BTEX, heavy metals and PAH). 

Results from the JBS&G and Douglas investigations were reviewed and included in the DSI. 

The DSI comprised drilling of 17 test locations across the site, with test locations terminating at 
depths of 0.5 m to 3.0 m:   

• The boreholes were drilled using either a 300 mm solid flight auger (SFA) on an excavator 
were possible, otherwise a 150 mm SFA or hand tools (hand auger).   
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• Typical sub surface profile encountered in the DSI comprised of: 

o In areas where concrete / asphalt layers was at the surface, this was underlain by fill. 
typically comprised a road base gravelly sand;  

o In grassed or unpaved areas, the fill comprised of a silty sand / silty gravelly sand material 
with organics and traces of gravel and rootlets; 

o Both fil types were typically overlying a sand fill which had variable inclusions of 
anthropogenic materials in some test locations including trace sandstone, ironstone and 
igneous gravel, sandstone and igneous cobbles, timber shavings, plastic sheet, ceramic 
tile, concrete, brick, glass and terracotta fragment, to depths of between 0.5 m to 2.8 m; 
overlying 

o Pale yellow / pal pale grey, yellow brown, orange-brown and brown, fine to medium sand 
(aeolian) underlying the fill to the termination depth between 1.0 m and 3.0 m. 

A total of 33 primary samples and 4 replicate samples were analysed at the laboratory for a 
combination of analytes including heavy metals, TRH, BTEX, PAH, OCP, organophosphorus 
pesticides (OPP), PCB, phenols and asbestos.  Additional TCLP (total characteristic leaching 
procedure) testing was carried out on some samples for metals and PAH, where exceedances of 
CT1 (contaminant threshold) criteria were recorded. 

Analytical results carried out at a NATA (National Associate of Testing Authorities) accredited 
laboratory were assessed against site assessment criteria (SAC) adopted for a residential ‘A’ land 
use.  All results and/or statistical analysis were within the adopted SAC and not considered to be 
of concern for the proposed development / land use. 

The DSI concluded “the site is suitable for the proposed school development subject to: 

• Undertake a hazardous building materials (HBM) assessment and appropriate 
management of HBM in current buildings (if any) during demolition works; and 

• Preparation of an unexpected finds protocol for potential contamination to outline 
requirements and protocols for managing potential residual contamination risks (including 
the requirements for a data gap investigation following demolition and site inspection as 
per below), and implementation of the UFP during earthworks. 

• Completion of a data gap investigation following demolition (noting only Buildings A, B and 
the COLA are proposed for demolition, see proposed data gap test locations on Drawing 1, 
Appendix A): 

o Should the proposed development of the north western portion of the enabling works 
area (i.e. beneath Building Z and the surrounding asphalt to the west and north as 
shown hashed in purple on Drawing 1, Appendix A) change from the current proposed 
development and require demolition / excavation works, then further data gap testing 
is recommended following building demolition / asphalt removal. 

• Site inspection / walkover post demolition to assess the surface and near surface soils for 
potential contamination from demolition work: 

o The results of the site inspection are to be documented in a report, which is to include 
comment on observed building and demolition debris, and any recommendations 
based on the observations; and 
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o If signs of potential contamination are noted, they would be managed in accordance 
with the unexpected finds protocol (this could be included as a requirement of the 
unexpected finds protocol).” 

Based on the preliminary in situ waste classification, fill soils were preliminarily classified as 
general solid waste (non-putrescible).  The underlying natural soils were preliminarily classified as 
virgin excavated natural material from a depth between 0.5 m and 2.8 m to a depth of 3 m (extent 
of investigation), subject to the removal of overlying fill. 

6.3 In situ waste classification – Enabling Works Area (Douglas, 2026b) 

Following demolition of onsite structures (sports court fencing and associated footings / concrete 
slab, an in situ waste classification as carried out by Douglas of an approximate 600 m2 area within 
the enabling works area (southwestern corner of the site) in February 2026 (see ‘RA3’ on 
Drawing 2, Appendix A).    

Douglas was informed on 17 February 2026 that a fragment of suspected asbestos containing 
material (ACM) was identified by the contractor.  As the area was proposed for bulk excavation, 
five test pits (TP301 to TP306) were excavated to collect samples and confirm the presence or 
absence of asbestos and update the waste classification. 

The subsurface profile encountered generally comprised: 

• Fill / Sandy GRAVEL: Observed in test pits TP303, TP304 and TP306 only and described as a 
dark grey and brown sandy igneous gravel to depths of between 0.1 m to 0.15 m underlain by 
a white geofabric; underlain  

• FILL / Silty SAND / SAND: At all test locations described as a dark brown / brown / pale brown 
silty sandy with variable inclusions of brick, tile, plastic, terracotta fragments, glass, sandstone 
cobbles, irrigation pipe, tile and trace rootlets to depths of between 1.0 m to 1.1 m; underlain 
by 

• SAND: pale grey / yellow brown fine to medium sand with trace sand gravels to depths of 
between 1.1 m to 1.5 m (depth of investigation). 

Fragments of potential ACM were observed and sampled from test pits TP301, TP302 and TP303.  
One soil sample from each test pit was analysed at the laboratory for asbestos and two fragments 
were confirmed to be asbestos by the laboratory.  The laboratory also detected asbestos in a 
fragment within a soil sample from test pit TP302 and in loose fibre bundles from a soil sample of 
the sandy gravel aggregate collected at TP306.  No other asbestos fibres were detected in the 
other soil samples. 

Douglas were subsequently requested to carry out additional test pits on a higher sampling 
density to check whether the asbestos was present throughout the fill in the RA3 area or limited 
to around the test locations where asbestos was observed.  Douglas excavated an additional eight 
test pits (TP401 to TP408) on 20 February 2026.  Fragments of ACM were observed in TP401, TP403 
and TP406.  Laboratory testing detected friable asbestos in TP401 in the upper sandy gravel fill 
(upper 0.15 m above a geofabric see ‘RA1’ Drawing 2 Appendix A) and in TP403 in the deeper sand 
fill (from 0.15 m to 0.7 m see ‘RA2’ Drawing 2, Appendix A). 

The number of test pits carried out were reduced to eight due to the observations of ACM 
fragments in three test pits at various locations across the assessment area. 
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The results were reviewed along with previous results.  Based on this, the material was classified 
as general solid waste (special waste asbestos) with both bonded and friable asbestos identified 
as follows: 

• FILL: Sandy GRAVEL (Friable Asbestos). 

• FILL: Silty SAND / SAND: 

o Around TP403 (Friable Asbestos); and 

o Remaining areas (Bonded Asbestos). 

Douglas notes that as the initial purpose of the investigation was for waste classification.  As the 
material was intended for off-site disposal and on-site reuse not being considered, asbestos 
sieving for comparison against site assessment criteria (SAC) was not considered to be relevant 
and therefore not carried out for the initial test pits (TP301 to TP306).  It is noted that the friable 
asbestos / asbestos fines (FA/AF) concentration at TP306/0-0.1 m in the sandy gravel of 
0.002% w/w is above the SAC. 

However, for the subsequent test pits, gravimetric assessment of the asbestos content was 
conducted by sieving 10L samples through a sieve with a aperture of less than 7 mm.  Fragments 
of ACM were observed and sampled from test pits TP401, TP403 and TP406, noting the only 
fragment found as part of the 10L bulk sample was from TP403/0.2-0.4, whilst the other fragments 
were observed in the excavated spoil from the test location.   

The laboratory also detected asbestos as loose fibre bundles from a soil sample collected at TP401 
from the sandy gravel and at TP403 from the sand fill or which, the concentration of FA/AF 
exceeded the SAC at sample TP401/0-0.1 m.  Records of asbestos fragments, weights and 
calculation of asbestos w/w% along with laboratory FA/AF results is included in Appendix C.  
Results show that the asbestos was below the SAC adopted from the DSI, however, as some 
fragments were identified outside of the sieve sample, calculations were not possible for these 
fragments. 

As the fill material from the enabling works area are    excess to the proposed development and 
requires off-site disposal, management of it’s removal is required under a remediation action plan 
(this RAP). 

6.4 In situ waste classification – ELC Area (Douglas, 2026c) 

An in situ waste classification as carried out by Douglas of an approximate 270 m2 area within the 
early learning centre (ELC) (southwestern corner of the site) as part of the enabling works being 
carried out in February 2026 (see ‘ELC WC Boundary’ on Drawing 1, Appendix A).  Following 
demolition of on sit structures (sports court fencing and associated footings / concrete slab), 
Douglas we requested to classify the material.   

Douglas was informed on 20 February 2026 that a fragment of suspected asbestos containing 
material (ACM) was identified by the contractor.  As the area was proposed for bulk excavation, 
five test pits (TP501 to TP508) were excavated to collect samples and confirm the preliminary 
waste classification. 
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The subsurface profile encountered generally comprised: 

• Blue shaded area: 

o Fill / SAND: pale brown / orange-brown, fine to medium with traces igneous gravel, 
charcoal, cement, concrete, sandstone gravel, asphalt and roots to depths of 
between 0.4 m to 0.6 m; underlain by 

o Natural: grey / pale grey / yellow-brown / orange-brown, fine to medium trace coffee rock 
and charcoal to the depth of investigation at 1 m. 

• Pink cross hatched area: 120 m2: 

o FILL / Silty SAND: brown fine to medium silty sand with traces of roots and rootlets 
(topsoil) to depths of 0.25 m in TP505 and TP506; underlain by 

o Fill / SAND / Silty SAND: dark brown / brown / yellow-brown fine to medium and with 
sandstone gravel  and cobbles, igneous gravel, , with variable traces of ash, brick, 
concrete, asphalt, terracotta, metal sheet, ceramic, ash, brick, roots, fragments of 
asbestos containing material (ACM) to depth of between 0.6 m to 0.9 m (extent of 
investigation in TP505 and TP506); underlain by 

o SAND: yellow-brown fine to medium sand with traces of charcoal to the depth of 
investigation at 1 m (in TP503 only). 

Fragments of potential ACM were observed and sampled from test pits TP503, TP505 and TP506.  
Two samples from each test pit was analysed at the laboratory for asbestos and three fragments 
were confirmed to be asbestos by the laboratory.  The laboratory did not detect asbestos in the 
soil samples but was confirmed in the fragments.   

The results were reviewed along with site history and fill descriptions.  Based on this, two areas 
were identified (see extracted Drawing 1 Appendix B) and classified as follows: 

• Blue shaded area: fill and natural soils to 1 m were classified as general solid waste; and 

• Pink cross hatched area: fill to 1 m classified as general solid waste (special waste asbestos). 

Douglas notes that as the initial purpose of the investigation was for waste classification.  As the 
material was intended for off-site disposal and on-site reuse not being considered, asbestos 
sieving for comparison against site assessment criteria (SAC) was not considered to be relevant 
and therefore not carried out.  However, collected fragments during the investigation have been 
weighed and weights are included in Appendix C on Table C2. 

Douglas notes that there is a potential that asbestos impacted fill within the pink cross hatched 
area ‘RA4’ in Drawing 2, Appendix A may be deeper than the expected excavations and be 
required to be retained and capped on site in accordance with this RAP. 

6.5 Summary of Contamination 

Based on the review of the previous investigation, the following detections of asbestos have been 
recorded: 

• Friable asbestos detected in sandy gravel fill across the sports court (RA1) above the adopted 
SAC; 

• Friable asbestos detected in the fill at 403 (RA2) below the adopted SAC; and 
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• Bonded asbestos detected in sports court in general fill in sports court (RA3) below the SAC, 
however, fragments identified were not all sourced from the asbestos sieving samples and 
gravimetric analysis was not possible. 

• Bonded asbestos detected in fill in southern part of ELC (RA4) however gravimetric analysis 
was not carried out and further assessment is required to assess suitability to remain on site.  
In regard to chemical contaminants, all results from the additional waste classification 
testing (test pits TP301 to TP30306, TP401 to TP408 and TP501 to TP508) were within the SAC, 
with the exception of the following: 

• At test location TP503/0-0.2 m: 

o Lead in TP503/0-0.2 m at 300 mg/kg exceeding the health based criteria of 300 mg/kg; 

o TRH fraction C16-C34 at a concentration of 370 mg/kg in TP503/0-0.2 exceeds the 
ecological criteria of 300 mg/kg; 

o Benzo(a)pyrene at a concentration of 4.6 mg/kg in TP503/0-0.2 exceeds the ecological 
criteria of 0.7 mg/kg; 

o Benzo(a)pyrene toxicity equivalent (TEQ) at a concentration of 6.7 mg/kg in TP503/0-0.2 
exceeds the health based criteria of 3 mg/kg; and 

o However, it is noted that at this location fill to a depth of 0.5 m will be removed as part of 
the proposed excavation to depth of 0.5 m to 0.7 m.  The above exceedances do not 
impact on the waste classification of the fill so validation of the individual SAC 
exceedances will not serve a practical purpose.  As the underlying sample TP503/0.6-0.8 
did not have any exceedances of the SAC, it is considered that there will not be residual 
contamination of concern at this test location.  If required, further statistical analysis can 
be carried out. 

• At TP505/0.4-0.5 and TP506/0.4-0.5, zinc with concentrations of 120 mg/kg in both samples 
which exceeds the ecological criteria of 110 mg/kg: 

o Similarly, this material is to be excavated as part of the proposed excavation to a depth 
of 0.5 m to 0.7 m and unlikely to remain on site.  Furthermore, the 95% upper confidence 
limit (UCL) of zinc considering all the fill samples within the ELC waste classification area 
is 85.49 mg/kg which is below the criteria and therefore, not of significant concern. 

7. Conceptual site model 

The data collected during previous investigations generally confirmed that for certain potential 
contaminant sources outlined in the CSM in (Douglas, 2026a), potentially complete exposure 
pathways to the identified receptors exist, whereas for others, they do not.  No other sources of 
contamination have been identified as a result of the testing results to date.  The source (S) (and 
associated contaminants of potential concern (CoPC)), pathway (P) and receptor (R) linkages 
identified in the DSI are summarised in Table 1.  

Table 1:  Updated summary of potentially complete exposure pathways (proposed land use) 

Source and CoPC Exposure pathway Receptor Risk management action 

RA1 

Friable asbestos in 
gravel in sports court 

HP2:  Inhalation of 
dust and/or 
vapours 

HR1:  Current users 
[school] 

Material excess to development.  
Off-site disposal and validation 
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Source and CoPC Exposure pathway Receptor Risk management action 

RA2 

Friable asbestos in fill 
at TP403 

 HR2:  Construction 
and maintenance 
workers 

HR3:  End users 
[school] 

 

Material excess to development.  
Off-site disposal and validation 

RA3 

Bonded asbestos in fill 
in sports court 

Material excess to development.  
Off-site disposal and validation. 

RA4 

Bonded asbestos in fill 
at ELC area 

Possible on-site containment or off-
site disposal and validation. 

Data Gaps – Existing Buildings and Structures 

Soil beneath existing 
building footprints 

S1:  Fill 

CoPC: metals, TRH, 
BTEX, PAH, OCP, OPP, 
PCB, and asbestos 

HP1:  Ingestion and 
dermal contact 

HP2:  Inhalation of 
dust and/or 
vapours 

EP2:  Leaching of 
contaminants and 
vertical migration 
into groundwater 

EP3:  Lateral 
migration of 
groundwater 
providing base flow 
to water bodies 

EP4:  Inhalation, 
ingestion and 
absorption 

HR1:  Current users 
[school] 

HR2:  Construction 
and maintenance 
workers 

HR3:  End users 
[school] 

 

A data gap assessment is 
recommended following demolition 

of the buildings to assess possible 
contamination including testing of 

the soils.   

In regard to asbestos, due to 
asbestos finds in the enabling works 
area a further asbestos assessment 
is recommended throughout the 
site post building demolition to 

reduce the risk of unexpected finds 
and allow for more efficient and cost 
effective asbestos remediation and 

management strategy to be 
adopted. 

Should the proposed development 
of the north-western portion of the 

enabling works area change and 
require demolition / excavation 

works, then further data gap testing 
is recommended following building 

demolition / asphalt removal to 
assess possible contamination of the 

soils. 

S2:  Existing 
buildings: asbestos, 
synthetic mineral 
fibres (SMF), lead (in 
paint) and PCB 

HP1:  Ingestion and 
dermal contact 

HP2:  Inhalation of 
dust and/or 
vapours 

HR1:  Current users 
[school] 

HR2:  Construction 
and maintenance 
workers 

HR3:  End users 
[school] 

Undertake a hazardous building 
material (HBM) assessment for the 

existing buildings / structures. 

Hazardous materials if present will 
need to be removed / managed in 

accordance with relevant legislation 
and guidelines prior to demolition. 
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8. Remediation extent 

The extent of remediation comprises: 

• Remediation Area 1 (RA1):  Friable asbestos impacted fill in the sandy gravel fill over the ‘sports 
court’ in the enabling works area, from the surface to depths of 0.15 m; 

• Remediation Area 2 (RA2):  Friable asbestos impacted fill in the vicinity of TP403 to depths of 
between 0.15 m to 0.7 m; 

• Remediation Area 3 (RA3):  Bonded asbestos impacted fill in the enabling works area to 
depths of between 1 m to 1.1 m; and 

• Remediation Area 4 (RA4):  Bonded asbestos impacted fill in the vicinity of TP503, TP505 and 
TP506 around the ELC area to depths of between 0.6 m to 0.9 m. 

The approximate extent of Remediation Areas, based on an interpretation of the available 
borehole and sampling data are shown on Drawing 2, Appendix A.  The actual extent (the final 
remediation extent) will be established at the completion of the excavation of the area during 
remediation.   

Douglas notes that some data gap testing is still required and remediation in these areas are not 
known at this stage.  Should remediation be required outside of the scope of, this RAP or an 
addendum to this RAP is to be prepared. 

9. Remediation options assessment 

The objective of the remediation options assessment and evaluation is to establish a preferred 
remediation strategy.  The process involves canvassing various remediation options which may 
be viable and then ranking each option based on a number of evaluation criteria.  The 
remediation options assessment was undertaken with reference to CRC CARE Remediation 
Action Plan: Development - Guideline on Performing Remediation Options Assessment                        
(CRC CARE, 2019b). 

The remediation options assessment is included in Appendix E.  

10. Preferred remediation strategy  

10.1 Rationale 

The rationale for the selection of the preferred remediation strategy is outlined in Appendix E.  
The preferred option was selected in consultation with the client and was based on both technical 
considerations (as discussed herein), and other project specific considerations (such as program, 
cost, and consideration of ongoing liability implications).  The preferred remediation strategy is 
for: 

• Remediation Area 1 (RA1):  Excavation and off-site disposal for friable asbestos impacted 
gravel fill; 

• Remediation Area 2 (RA2):  Excavation and off-site disposal for friable asbestos impacted fill; 
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• Remediation Area 3 (RA3):  Excavation and off-site disposal of bonded asbestos impacted fill; 
and 

• Remediation Area 4 (RA4):  Excavation and off-site disposal of bonded asbestos impacted fill 
to required excavation depth, then cap and contain for any remaining asbestos impacted fill. 

Douglas notes that only remediation for the enabling works area has been specifically identified 
as data gaps for the main works and landscaping area have yet to be completed and no 
contamination in those areas have been identified to date.  Following the completion of the data 
gap investigations, if remediation is required beyond the enabling works area, this RAP is to be 
updated and approved by the auditor. 

10.2 Sequence of remediation  

The general sequence of remediation shall be determined by the Remediation Contractor with 
the aim of minimising the potential for cross contamination of ‘clean’ areas / soils with 
contaminated soils.  This should include avoiding, wherever possible transporting or placing 
contaminated soil over ‘clean’ areas separating stockpiles of different origin / contamination 
profile and validating the complete removal of any contaminated material placed / potentially 
impacting ‘clean’ areas. 

The general sequence of remediation should be considered separately for each of the stages 
(enabling works, main works and landscaping areas) and should generally follow the sequence 
below:  

• Task 1:  Hotspot delineation (if required noting): 

o Data-gap investigation of each stage. 

• Remediation Works:    

o Remediation sequence for Stage 1A Enabling Works: 

- Task 2:  Remediation of enabling works area (RA1 and RA2): 

 Waste classification of unsuitable / surplus fill. 

 Disposal of unsuitable / surplus fill. 

 Validation of remediation excavation. 

- Task 3:  Remediation of enabling works area (RA3 and RA4): 

 Waste classification of unsuitable / surplus fill. 

 Disposal of unsuitable / surplus fill (note: where possible asbestos impacted soils 
within RA4 will be retained within the site under a cap). 

 Validation of remediation excavation (for RA3 only).   

 Continue to Task 4 for RA4. 

- Task 4: Remediation of enabling works area (RA4): 

 Placement of marker layer. 

 Importation of fill. 

 Construction of the capping layer. 

o Remediation works for other stage (to be determined if required). 
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Roles and responsibilities are outlined in the site management plan (SMP)(Appendix F). 

10.3 Task 1: Data Gap Investigations 

Douglas notes that the hot spot delineation and data gap investigations will be carried out in 
stages following the stages of the proposed development works.  Below are the data gap 
investigations which have been identified as required based on the current information about 
contamination status and have yet to be completed.  Proposed data gap test locations are shown 
on Drawing 1, Appendix A. 

10.3.1 Data gap testing for Enabling Works (Stage 1A) 

The areas remaining within the enabling works which have not yet been tested and are proposed 
for further testing include: 

• The southern part of the enabling works area (referred to as ‘enabling works south’) located 
to the south of the waste classification investigations previously carried out.  Further testing 
is required as excavations are required for the works to meet finish levels; and 

• A strip of landscaping works are proposed along the southwestern boundary just south of 
the existing ELC building (referred to as the ‘ELC Landscape Area’) which was not previously 
tested as no excavation works were proposed.  However, soil ‘turning’ of the upper 300 mm 
of soils is required for the proposed landscaping works and therefore, testing of the soils is 
proposed. 

The following data gap is proposed for each of the areas and rationale outlined below. 

Table 2:  Data gap test locations and rationale for Stage 1A 

Area Proposed Tests Rationale 

Enabling 
Works South 

TP701 to TP705 to 
natural 

Test pits with 
sampling for 
asbestos sieving 
and analysis at 
0.5 m intervals or 
changes in strata 

 

Area is proposed for excavation (~0.5 m deep) and waste 
classification is required. 

The area is approximately 650 m2 and two previous boreholes 
(BH118 and JBSG BH07) were drilled in this area and four samples 
analysed.  Therefore, for an approximate volume of 325 m2 to be 
disposed, an additional five test pits extended into natural with a 
total of 9 to 10 samples analysed is considered adequate to assess 
the area. 

Due to elevated risk of asbestos based on nearby asbestos 
impacted soils, asbestos sieving is to be carried out as part of the 
works and discrete FA/AF samples collected for analysis. 

Chemical testing for heavy metals, TRH, BTEX, PAH, OCP and 
phenols is required based on previous results. 

ELC 
Landscape 
Area 

TP601 to TP604 to 
natural 

Sampling for 
asbestos sieving 
and chemical 
analysis of the 
upper 0.3 m then 

The upper 300 mm of soil is proposed for soil ‘turning’.   

The area is approximately 100 m in length and 3 m wide with one 
previous borehole (JBSG BH05) drilled in this area.   

Given the narrow width of the area, four test locations (TP601 to 
TP604) are proposed at 25 m intervals for general coverage of the 
area to target upper 300 mm to check for contamination which 
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Area Proposed Tests Rationale 

at 0.5 m intervals or 
changes in strata 

 

may impact future site users.  An additional three test locations 
(TP605 to TP607) are proposed at a reduced interval due to 
proximity to previously identified asbestos impacted fill areas.   

Test pits are to extend to natural to confirm there is no underlying 
contamination which may require further remediation or 
management. 

Due to elevated risk of asbestos based on nearby asbestos 
impacted soils, asbestos sieving is to be carried out as part of the 
works and discrete FA/AF samples collected for analysis. 

If asbestos be identified in the test pits during works, additional 
test pits as determined by the environmental consultant (with 
approval from the auditor) may be required to delineate the 
asbestos. 

Chemical testing for heavy metals, TRH, BTEX, PAH, OCP, OPP and 
phenols based on the CSM. 

10.3.2 Data gap testing for the STEAM Main Build Works (Stage 1B) 

The following data gap is proposed for each of the areas and rationale outlined below. 

Table 3:  Data gap test locations and rationale for Stage 1A 

Area Proposed Tests Rationale 

Main Works 

TP801 to TP817 to 
natural 

Sampling for 
asbestos sieving 
and chemical 
analysis at 0.5 m 
intervals or 
changes in strata 

 

The main works area is approximately 7400 m2 with 17 previous 
test locations completed.  Due to the elevated risk of asbestos, 
additional test pitting is recommended to allow better visual 
observations of fill at an additional 17 test locations (TP801 to 
TP817) is recommended to be carried out.  The number of test 
locations may be adjusted (subject to approval of the site auditor) 
based on site observations, detections of asbestos or indicators of 
asbestos in the test pits. 

Test pits are to extend to 0.5 m into natural soils to confirm extent 
of fill. 

Test locations are proposed to target: 

• Three test in the carpark next to the enabling works with one 
location in the ‘astroturf’ area which was constructed at the 
same time as the sports court where asbestos was previously 
identified.  Minimal excavation proposed in this area as it will 
remain a carpark for the development and testing is required 
to check if there is asbestos impacted soil that required 
further / on going management; 

• Five test locations to target the building footprints of 
Building A and B where excavation is proposed; 

• Four test locations beneath the tennis courts which may 
have imported fill used in construction, noting the areas is 
proposed for excavation; and 
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Area Proposed Tests Rationale 

• Four test locations to provide general coverage of the 
remaining areas within the proposed excavation area. 

Due to elevated risk of asbestos based on nearby asbestos 
impacted soils, asbestos sieving is to be carried out as part of the 
works and discrete FA/AF samples collected for analysis. 

Chemical testing for heavy metals, TRH, BTEX, PAH, OCP, OPPs 
and phenols based on the CSM. 

10.3.3 Data gap testing for the Landscaping Area (Stages 1C and 1D) 

The following data gap is proposed for each of the areas and rationale outlined below.  We note 
that this data gap scope may be revised depending on the final scope of works / development 
proposal required for this area. 

Table 4:  Data gap test locations and rationale for Stage 1A 

Area Proposed Tests Rationale 

Landscape 
Area 

Test location 
nomenclature to 
be decided at a 
later date to avoid 
clashes. 

Sampling for 
asbestos sieving 
and chemical 
analysis at 0.5m 
intervals or 
changes in strata 

 

The landscaping works area is approximately 10300 m2 with 2 
previous test locations completed and a minimum of 22 test 
locations are recommended to detect circular hotspots, therefore 
an additional 20 test pits are proposed. 

Test locations are to be placed in a systematic grid across the 
Landscape Area and to target the demolished building footprints. 

Depending on the results of the main works data gap 
investigations, if there is still considered an elevated risk of 
asbestos, double density testing is recommended, and an 
additional 42 test pits are recommended to be carried out. 

Asbestos sieving is to be carried out as part of the works and 
discrete FA/AF samples collected for analysis. 

Chemical testing for heavy metals, TRH, BTEX, PAH, OCP, OPPs 
and phenols based on the CSM. 

10.4 Remediation Excavation Methodology 

All excavations to be carried out for remediation purposes are to implement the following: 

1. The excavation is to start from the furthest side away from the proposed truck route.  

2. The material is to be excavated to the depth of fill observed to be impacted by asbestos or 
depth of required excavation or as directed by the Environmental Consultant. 

3. The extent of the excavation may need to be increased (vertically or horizontally) where visual 
signs of contamination (possible asbestos containing materials or other anthropogenic 
materials which are evaluated by the Environmental Consultant to have a high risk of being 
associated with an asbestos risk) are identified by the Licensed Asbestos Assessor and/or 
Environmental Consultant. 
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4. Excavated soil is anticipated to be transport on pre-defined vehicle routes within the site and 
impacted soil placed directly in a stockpiled in a pre-defined area if required or (if required) a 
designated borrow pit within the site for the containment of asbestos impacted soils. 

5. Soil validation samples are to be collected progressively from the remedial excavation by the 
Environmental Consultant (as per Section 12.4) based on the anticipated remediation extent 
and additional validation samples collected if deemed necessary. 

6. The excavation is to be expanded under the direction of the Environmental Consultant where 
test results of validation samples do not meet the remediation acceptance criteria.  This 
process may need to be repeated (until all results meet the remediation acceptance criteria 
if retained on site). 

7. At the completion of excavation works and removal of any contaminated stockpiles (to 
elsewhere within the site or to a licensed landfill), a final visual inspection and validation 
sampling in accordance with Section 12 is to be carried out for any unvalidated excavations, 
stockpile footprints and on-site vehicle routes used to transport asbestos impacted soil.  A 
written certification is to be provided by the Environmental Consultant that the area is safe 
to be accessed for other works purposes.  

10.5 Task 2:  Remediation Area 1 and 2 – Off-site disposal (Friable asbestos)  

Remediation of friable asbestos is to be conducted as follows: 

1. Have in place asbestos air monitoring and other controls as required under the licensed for 
friable asbestos works (see SMP Appendix F). 

2. Strip the fill and asbestos impacted material: 

a. RA1: To the extent of RA1 as shown on Drawing 2 Appendix A where friable asbestos has 
been detected.  Excavation is to be to a depth of 0.15 m based on previous logs or to the 
depth of the geofabric marker layer. 

b. RA2: From a nominal 5 m by 5 m area around the test locations where friable asbestos 
was detected.  Excavation is to be to a depth of 0.7 m based on previous boreholes logs 
or to a minimum of 0.2 m past the identified fill where asbestos was previously detected.   

c. Placement of excavated fill in a stockpile awaiting disposal or load directly to trucks. 

3. Validation sampling of the excavations by the Environmental Consultant as per requirements 
outlined in Section 11, including sieving and laboratory testing. 

4. Further excavation as directed by the Environmental Consultant where validation inspection 
and/or sampling results do not meet the site assessment criteria (SAC) or RAC for asbestos 
fines (AF) and fibrous asbestos (FA), refer to Section 5.1. 

5. Continued excavation and validation until the RAC for AF/FA is met. 

6. For off-site disposal, if the material is to be disposed of off-site: 

a. Any temporary stockpiles of friable asbestos impacted soil are to be covered to prevent 
windblown asbestos.  

b. If stockpiled, the excavated fill material is to be stockpiled on geofabric and be placed in 
areas still to be remediated, and where possible not placed in areas where remediation 
has commenced (e.g. placement of the marker layer) or is complete (e.g. capping layer 
installed). 

c. Excavated soils to be disposed to a landfill facility licensed to accept the waste under the 
waste classification report (Douglas, 2026b). 
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d. Waste tracking in accordance with Section 13. 

e. If the stockpiled soils had unavoidably been placed on areas not requiring remediation 
(or further remediation), the stockpile footprint is to be validated by the Environmental 
Consultant both visually and with validation sampling and testing in accordance with 
Section 12.4. 

Once the Environmental Consultant and Licensed Asbestos Assessor (LAA) are satisfied that the 
identified friable asbestos has been removed from the excavation area, the Environmental 
Consultant and LAA will advise that subsequent works can continue under bonded asbestos 
conditions.  

10.6 Task 3:  Remediation Area 3 – Off-site disposal (Bonded asbestos) 

Remediation of bonded asbestos within RA3 is to be conducted as follows: 

1. If required by the school for precautionary reasons, have in place asbestos air monitoring and 
other controls as required under the licensed for friable asbestos works (see SMP Appendix F). 

2. Strip the fill and asbestos impacted material to the extent of RA3 as shown on Drawing 2 
Appendix A where bonded asbestos has been detected.  Excavation is to be to the extent of 
the fill or as directed by the Environmental Consultant.  Placement of excavated fill in a 
stockpile awaiting disposal. 

3. Inspection and validation sampling of the excavations by the Environmental Consultant as 
per requirements outlined in Section 12, including sieving and laboratory testing. 

4. Further excavation of a nominal 0.5 m soil in the direction where validation inspection and/or 
sampling results do not meet the RAC see Section 11.1. 

5. Continued excavation and validation until the RAC (Section 11.1) for AF/FA is met. 

6. For off-site disposal: 

a. If stockpiled, the excavated fill material is to be stockpiled on geofabric and be placed in 
areas still to be remediated, and where possible not placed in areas where remediation 
has commenced (e.g. placement of the marker layer) or is complete (e.g. capping layer 
installed). 

b. Excavated soils to be disposed to a landfill facility licensed to accept the waste under the 
waste classification report (Douglas, 2026b). 

c. Waste tracking in accordance with Section 13. 

d. If the stockpiled soils had unavoidably been placed on areas not requiring remediation 
(or further remediation), the stockpile footprint is to be validated by the Environmental 
Consultant both visually and with validation sampling and testing in accordance with 
Section 12.4. 

10.7 Task 4:  Remediation Area 4 – Offsite disposal of bonded asbestos and subsequent cap 
and contain of remaining asbestos impacted fill 

Remediation of bonded asbestos within RA4 is to be conducted as follows: 

1. If required by the school for precautionary reasons, have in place asbestos air monitoring and 
other controls as required under the licensed for friable asbestos works (see SMP Appendix F); 
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2. Strip the fill and asbestos impacted material to the extent of RA4 as shown on Drawing 2 
Appendix A where friable asbestos has been detected.  Excavation is to be to the extent of 
the proposed excavation depth (approximately 0.5 m to 0.7 m). 

a. Placement of excavated fill in a stockpile awaiting disposal. 

3. For off-site disposal: 

a. If stockpiled, the excavated fill material is to be stockpiled on geofabric and be placed in 
areas still to be remediated, and where possible not placed in areas where remediation 
has commenced or is complete. 

b. Excavated soils to be disposed to a landfill facility licensed to accept the waste under the 
waste classification report (Douglas, 2025c). 

c. Waste tracking in accordance with Section 13. 

d. If the stockpiled soils had unavoidably been placed on areas not requiring remediation 
(or further remediation), the stockpile footprint is to be validated by the Environmental 
Consultant both visually and with validation sampling and testing in accordance with 
Section 12.4. 

4. Following the removal of the asbestos fill from RA4, to the depth of the required excavation: 

a. Inspection and validation sampling through the remaining fill at the base and walls of 
the excavation may be carried out to assess whether a capping or further remediation is 
required or not.   

a. Walls of the excavation: 

i. If results are below RAC, then no capping is required and no further steps 
needed, unless asbestos is in the upper 100 mm, then an asbestos free 100 mm 
surface is required to be placed.   

ii. If results are above the RAC, then further lateral excavation of a nominal 0.5 m 
soil in the direction where validation inspection and/or sampling results do not 
meet the RAC and repeat steps 1 to 4. 

b. Base of excavation: 

i. If results are below RAC, then no capping is required and no further steps 
needed.  If asbestos is still present below SAC, it is to be noted on the school’s 
asbestos register. 

ii. If results are above the SAC, or no further testing is complete, then capping is 
required as per steps below. 

5. Confirm excavation depth allows for minimum (agreed) capping thickness, marker layer etc 
(see capping designs in Section 10.6 below) and other design requirements (e.g. pavements), 
dependant on the final proposed design level / arrangements. 

6. Inspection of the final excavation levels by the Environmental Consultant / Occupational 
Hygienist to observe if any gross contamination is present at the ground surface, for the 
purposes of worker health and safety, as documented in SMP (Appendix F).  If significant 
quantities of asbestos are present at the final excavation levels either limited surficial removal 
of visible fragments of bonded ACM (e.g. emu-picking) and/or limited additional excavation 
may be suitable to minimise the risk to workers. 
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If Capping is adopted / required: 

7. Survey the location (GPS coordinates to within 100 mm of its true position) and height (AHD 
within a maximum deviation of 10 mm of its true level) of final excavation to allow a record of 
the location to be included in a long-term environmental management plan (EMP) for the 
site and provide base levels for the capping material.  As a minimum, survey points in the 
order of every 15 m2 to 20 m2 and every 2 m to 5 m along its boundary would be suitable. 
Survey locations and results are to be recorded on a site survey drawings.  

8. Inspection, collection of photographic evidence and characterisation of the final excavation 
levels at the rate specified in Section 12.3, by the EC prior to installation of the marker layer. 

9. Cover the impacted soils with a geotextile marker layer.  The geotextile is to be a bright colour 
(not white) to both the impacted fill and capping material above to assist with visual 
identification post capping (in the event of subsequent excavations).  Separate rolls of the 
marker layer will be placed with an overlap of 300 mm.  The marker layer must meet the 
requirements of Western Australia Department of Health, Guidelines for the Assessment, 
Remediation and Management of Asbestos-Contaminated Sites in Western Australia 2021.  

10. Inspection and collection of photographic evidence of the placed marker layer by the EC prior 
to the placement of the capping. 

11. Place a minimum thickness capping layer comprising virgin excavated natural material 
(VENM) or other approved Resource Recovery Order (RRO) materials (as reviewed by the EC) 
over the marker layer. Refer to Section 10.7 or further discussion regarding capping designs 
and minimum thicknesses.  It is recommended that where practicable this material be a 
cohesive soil (e.g., non-dispersive clay), particularly for soft capping areas, to minimise the 
potential for erosion in the future.  Under hard capping areas (such as concrete, paving) the 
use of a suitably compacted basecourse material would be suitable.  Further design 
considerations related to materials suitability may be informed by other civil, horticultural 
requirements, etc. 

12. Undertake a survey to confirm that the thickness of the capping layer meets the minimum 
design thickness requirements.  If areas (with exception of hard landscape areas) do not meet 
the specified thickness, then additional VENM / approved material is to be placed and 
compacted / worked and the subject area re-surveyed at the same locations and overlaid on 
the initial survey drawing to confirm design compliance.  

13. Inspection and collection of photographic evidence of the final capping layer by the EC and 
Site Auditor.  

14. Install final surface finish above the capping layer. 

10.8 Capping Design  

The following sections outline in more detail design considerations for different capping areas.  
Alternate capping designs may be suitable and required approval from the EC and if required, 
the auditor. 

Note, should there be specific compaction requirements regarding soils or other design 
requirements, these are to be confirmed with the relevant consultants (e.g. civil, landscaping, 
services, structural and geotechnical, etc.). 
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10.8.1 ‘Hard’ Capping Areas 

The design outlined below in Figure 2 is considered to be applicable for areas to be covered in 
hardstand such as concrete, paved areas, etc.  In this design the capping material may either 
comprise VENM or material meeting an appropriate resource recovery order (RRO, refer 
Section 6.9 for requirements).  

Reference should also be made to relevant drawings with other design requirements (e.g. civil 
pavement designs).    

Figure 2. Indicative design for capping layer in areas of hardstand (minimum thickness 
shown) 

Figure 3. Indicative design for capping layer in areas of hardstand adjoining existing 
structures to be retained (minimum thickness shown) 
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10.8.2 Service Trenches 

Figure 4. Indicative capping design for buried services (minimum thickness shown) 

Alternate approach for service trenches for consideration: Capping service below the geofabric 
marker layer. 

It is noted that if services are buried below the geofabric marker layer it would, in the event of 
future maintenance or alteration of the services, result marker layer being cut and works 
conducted in potential asbestos impacted soils.  Therefore  recommends that (where practical) 
service trenches be lined with a geofabric and backfill with uncontaminated soils so that future 
service maintenance works can be conducted without disturbing asbestos impacted fill as 
schematically presented in Figure 4.  

Prior to undertaking this alternative approach, confirmation should be obtained from the 
relevant utility provider for any active services to be retained under the marker layer.  

10.8.3 Garden Beds / Grass Areas / New Tree Areas - Capping 

Figure 5 provides an indicative capping design for garden bed areas / tree areas.  It is noted that 
the VENM (or approved alternative materials) capping layer may also need specific horticultural 
requirements in addition to the requirements set out in Section 14. 
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Figure 5. Indicative capping design for new garden beds / tree areas (minimum thickness 
shown) 

In the case of larger trees (and therefore larger root balls) it is recommended, where practicable, 
to increase the VENM (or alternative approved material) capping thickness to avoid breaking the 
marker layer with the tree roots.  This may be achieved by ‘mounding’ within the garden beds 
and / or deeper excavation and removal of the contaminated fill.   

Grassed Areas Figure 6 provide an indicative design for capping areas which are to be finished 
with a grassed surface.  It is noted again that the VENM (or alternative approved material) layer 
may also need to meet landscaping requirements in addition to the requirements set out in 
Section 14. 

Figure 7 provides an indicative design for edging details such as where soft and hard capping 
areas may meet.  
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Figure 6. Indicative capping design for grassed areas (minimum thickness shown) 

 

 
Figure 7. Indicative capping design for typical edging details (minimum thickness shown) 

10.8.4 Existing Tree Protection Zone 

In areas where the existing trees are required to be retained and excavation around the tree roots 
i.e. within the “tree protection zone” is limited the following capping design is indicative of the 
capping requirements in this area.  A reduced capping is considered suitable, however, it will also 
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require the installation of a flexible rubber paving that is permeable and allows water ingress for 
tree health, but restricts human access to the underlying soil. 

We note that the depth of excavation is to be as deep as possible without impacting the trees 
and the depth of 300 mm shown in Figure 8 below is indicative only.  Similarly, the VENM around 
the tree root ball, may be replaced with an approved topsoil / soil medium determined by a 
horticulturalist, however, the material must also be approved by the environmental consultant to 
meet the SAC. 

Figure 8. Indicative capping design for existing trees with tree protection zones 

11. Assessment criteria 

11.1 Remediation acceptance criteria 

The overarching remediation acceptance criterion (RAC) to be adopted for the project is for ‘no 
unacceptable risks posed by the relevant media (i.e. soils, groundwater or soil vapour) to human 
health or the environment’. 

The remediation works are to be validated as meeting the RAC by the Environmental Consultant 
by means of visual inspection, field screening, recovery and analysis of samples and review of any 
available plans as set out in this report. 

In the absence of derivation of Tier 2 site specific target levels (SSTL), the (RAC) for contaminants 
in soil are the same as the Tier 1 site assessment criteria (SAC) adopted for the DSI                                 
(Douglas, 2026a), protective of human health and ecology.  The following table provides a 
summary of the RAC. 
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Table 5:  Remediation acceptance criteria 

Item Remediation acceptance criteria 

Remediation Area 1 and 2 

Excavation and off-site 
disposal 

Friable asbestos 

The RAC for the base and sides of the excavation to reach natural soils 
or visually different fill soils and analytically meeting the SAC for FA/AF 

of 0.001%w/w. 

Remediation Area 3 

Excavation and off-site 
disposal 

Bonded asbestos 

The RAC for the base and sides of the excavation to reach natural soils 
or visually different fill soils and be visually free of asbestos and 

analytically meeting the SAC for asbestos: 

• 0.01%w/w for bonded asbestos; and  

• 0.001%w/w for FA/AF. 

Remediation Area 4 

Cap and contain 

Friable asbestos 

Remaining fill (i.e. no capping required) to meet the SAC for asbestos:  

• No visible asbestos at the surface (top 100 mm) at the surface (top 
100 mm) 

• 0.01%w/w for bonded asbestos; and  

• 0.001%w/w for FA/AF. 

OR 

The RAC is for the cap to meet the nominated design thickness (refer 
to Section 10.7) over the easily identifiable (e.g. orange) geofabric 

marker layer (or suitable alternative where appropriate, e.g. builder 
plastic under slabs).   

Materials used in the cap (excluding concrete and pavement materials) 
to meet the SAC for common contaminants as outlined Appendix G. 

11.2 Site assessment criteria 

Additional area(s) of contamination encountered beyond those outlined in Section 8, found 
during the course of the remediation and site redevelopment will be subject to the contingency 
plan or unexpected find protocol (Appendix H) and assessed using the SAC in Appendix G.  The 
SAC are the same as the Tier 1 SAC adopted for the DSI (Douglas, 2026a).  This is on the provision 
that other considerations such as risks to groundwater are also taken into account.  The broader 
list of contaminants and their SAC are included in Appendix G.   

The SAC should also be used as part of the assessment framework for imported soils 
(i.e. contaminant concentrations in imported soils must comply with the SAC). 

The adopted investigation and screening levels comprise levels for a generic residential with 
accessible soils land use scenario.  The derivation of the SAC is included in Appendix G and the 
adopted SAC are listed in the summary analytical results tables in Appendix G. 

The SAC are not RAC, and an exceedance of the SAC does not automatically trigger the need for 
remediation.  Exceedances of the SAC will trigger the need for further assessment of risk by the 
Environmental Consultant to determine the need for remediation in accordance with                              
NEPC (2013) and Appendix H. 
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12. Validation plan  

12.1 Data quality objectives 

The data quality objectives (DQO) for the validation plan are included in Appendix I.   

12.2 Validation assessment requirements 

The following site validation work will be required: 

• Field assessment by the Environmental Consultant comprising: 

o Visual inspection, including taking photographs for record purposes; 

o Collecting validation samples from excavations resulting from the removal of 
contaminated soils, including contaminated soil stockpile footprints (if relevant); and 

o Collecting validation / characterisation samples for materials to be re-used on site. 

• Surveying by the Surveyor (for cap and contain areas) comprising: 

o Survey of the extent and levels of the base of the excavations; 

o Survey of the extent and levels of the top of the marker layer; and 

o Survey of the extent and levels of the top of the capping layer. 

• Laboratory analysis of validation samples at a NATA accredited laboratory for: 

o The CoPC relevant to the remediation area (Asbestos for RA1 to RA3 and SAC for capping 
materials for RA4); and 

o Quality control (QC) samples in accordance with Section 15. 

• Comparison by the Environmental Consultant of the laboratory results with the SAC and/or 
RAC as appropriate (refer to Section 11); and  

• Preparation by the Environmental Consultant of a validation report detailing the methods 
and results of the remediation works and validation assessment. 

12.3 Visual inspections 

All areas to be assessed and validated will first be subject to a visual inspection by the 
Environmental Consultant.  Any areas of fill / ACM / staining (as appropriate for the remediation) 
must be removed prior to validation sampling. 

12.4 Validation sampling 

The sampling frequency will depend on the volume or area to be assessed and the previous 
results.  The following approximate sampling frequencies will be adopted but may be modified 
by the Environmental Consultant to take into account previous results, where applicable, and 
findings from the visual inspections:  

• Small to medium excavations (base <500 m2); 

• Base of excavation: one sample per 25 m2 or part thereof, with a minimum of three samples 
where the base of the excavation is fill rather than natural soils; and 
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• Sides of excavation: one sample per 10 m to 20 m length or part thereof with a minimum of 
one sample per wall.  Additional samples will be collected at depths of concern where there 
is more than one depth of concern, with a minimum of one sample per 1.5 m depth in fill. 

Large excavations (base ≥500 m2): 

• Base of excavation:  sampling on a grid at a density in accordance with Table 2 in NSW EPA 
(2022) or a minimum of 10 samples.  In sub-areas with any specific signs of concern, a higher 
sampling density may be required; and 

• Sides of excavation:  one sample per 20 m length or part thereof with a minimum of one 
sample per wall.  Additional samples will be collected at depths of concern where there is 
more than one depth of concern, with a minimum of one sample per 1.5 m depth in fill. 

Where contaminated soils are stored or treated on bare soils, the footprint of the stockpile will 
require validation following removal of the contaminated soils. 

Validation samples will be analysed by a NATA accredited laboratory for the relevant CoPC 
relevant to the remediation area.   

Validation sample test results will be compared to the RAC, as per the DQO (Appendix I).  Where 
the RAC are considered to have not been met, the remediation excavation(s) will be expanded to 
‘chase-out’ impacted material, as advised by the Environmental Consultant, with the validation 
sampling then continuing into the extended excavation.  This process will continue until all 
results are below the RAC. 

In the event that contamination extends beyond site boundaries or in areas that can’t be 
practically chased out (e.g. under buildings), validation samples will be taken at the limit of 
excavation.  Notwithstanding that there may be residual contamination present.  

Advice may need to be obtained from a qualified geotechnical or structural engineer regarding 
excavation and/or structure stability if excavations approach site boundaries and/or existing 
structures. 

13. Waste disposal 

Disposal of waste must be to an appropriately licensed waste facility, as per Protection of the 
Environment Operations Act 1997 NSW (POEO Act) and the Protection of the Environment 
(Waste) Regulation 2014 NSW.  

Any waste disposed off-site must be initially classified by the Environmental Consultant in 
accordance with: 

• NSW EPA Waste Classification Guidelines, Part 1: Classifying Waste (NSW EPA, 2014a); 

• NSW EPA Waste Classification Guidelines, Part 2: Immobilisation of Waste                                            
(NSW EPA, 2014b); 

• NSW EPA Waste Classification Guidelines, Part 4: Acid Sulfate Soils (NSW EPA, 2014c); and 

• NSW EPA Addendum to the Waste Classification Guidelines (2014) - Part 1: Classifying Waste 
(NSW EPA, 2016) [addendum for per- and poly-fluoroalkyl substances (PFAS)]. 
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Samples will be collected from stockpiles / in situ fill at various depths to characterise the full 
depth of the material.  The frequency is to be determined by the Environmental Consultant based 
on the risk of contamination and heterogeneity of the material.   

For stockpiles comprising similar materials and a: 

• Volume up to 200 m3: a recommended minimum frequency of one sample per 25 m3, with a 
minimum of three per stockpile (NSW EPA, 2022); or 

• Volume greater than 200 m3: a recommended minimum frequency of one sample per 25 m3, 
with a minimum of 12 samples OR a minimum of 10 samples and calculation of the 95% upper 
confidence limit of the arithmetic mean for all applicable analytes (NSW EPA, 2022).  Note 
that this does not apply to stockpiles impacted, or potentially impacted, by asbestos.  For 
stockpiles greater than 200 m3 which are impacted, or potentially impacted, by asbestos the 
Environmental Consultant shall provide guidance in accordance with NSW EPA (2022). 

It may be possible to classify excavated soil / fill for reuse on another site under a relevant NSW 
EPA resource recovery order (RRO) so that it can be used on other sites under the requirements 
of the corresponding NSW EPA resource recovery exemption (RRE).  For this option, the 
frequency of sampling should be in accordance with the relevant RRO and the contaminants to 
be analysed will be determined by the Environmental Consultant.  The Environmental Consult 
will provide a report confirming the suitability of the spoil for reuse under a RRO, or otherwise. 

All waste must be tracked by the Remediation Contractor from ‘cradle to grave’.  Asbestos waste 
is to be tracked using the NSW EPA Integrated Waste Tracking Solution1.  Copies of all 
consignment notes / disposal dockets (or similar) and environment protection licences for receipt 
and disposal of the materials must be maintained by the Remediation Contractor as part of the 
site log and must be provided to the Environmental Consultant for inclusion in the validation 
report. 

14. Imported material 

Any soil, aggregate etc imported for the remediation works must have contaminant 
concentrations that meet the relevant criteria outlined in Section 11.  Imported materials will only 
be accepted for use at the site if: 

• It can legally be accepted onto the site (e.g. classified as virgin excavated natural material 
(VENM), accompanied by a report / certificate prepared by a qualified environmental 
consultant);  

• Visual inspection of the imported soil confirms that the soil has no signs of concern and is 
consistent with those described in the supporting classification documentation;  

• It has no aesthetic issues of concern, and 

• The materials are validated (by inspection / sampling) by the Environmental Consultant as 
being suitable for use at the site. 

 

1 Integrated waste tracking solution | EPA 

https://www.epa.nsw.gov.au/Your-environment/Waste/Integrated-Waste-Tracking-Solution
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The classification report / certificate for all material proposed for import must be reviewed and 
approved in writing by the Environmental Consultant prior to import.  Materials to be imported 
may need to meet geotechnical requirements which are to be assessed by others, as required.   

If permitted by the development consent and approved by the site owner, Remediation 
Contractor and Environmental Consultant and if required, the Site Auditor, material classified 
under a NSW EPA RRO may also be accepted, provided the material can be used on site in 
accordance with the corresponding RRE.  This could include excavated natural material (ENM), 
classified under NSW EPA Resource Recovery Order under Part 9, Clause 93 of the Protection of 
the Environment Operations (Waste) Regulation 2014, The excavated natural material order 
2014 (NSW EPA, 2014d). 

The need for check-sampling of VENM and/or RRO material is to be determined by the 
Environmental Consultant depending on the source of the material, adequacy of the supporting 
documentation provided and inspection(s) of material.  Quarried material / VENM may need little 
or no check sampling. 

Any recycled materials proposed for importation must be sampled at a frequency of one sample 
per 25 m3, with a minimum of three samples per load.  The recycled material will not be permitted 
to be used on site until the results of the inspection and laboratory analysis have been approved 
in writing by the Environmental Consultant. 

15. Quality assurance and quality control 

Field quality assurance and quality control (QA/QC) testing for chemical analytes will include the 
following: 

• 5% sample inter-laboratory analysis, analysed for the same suite as primary sample; 

• 5% sample intra-laboratory analysis, analysed for the same suite as primary sample;  

• Rinsate samples (where re-useable sampling equipment is used), analysed for the suite of 
analytes analysed by the majority of the primary samples; and 

• Trip spike and trip blank samples (analysed for TRH and BTEX) (approximately one per batch 
of samples where volatile contaminants are CoPC). 

The laboratory will undertake analysis in accordance with its NATA accreditation, including in-
house QA/QC procedures.   

The QC analytical results will be assessed using the following criteria: 

• Sampling location rationale met the sampling objective; 

• Standard operating procedures (SOP) are followed; 

• Appropriate QA/QC samples are collected / prepared and analysed; 

• Samples are stored under secure, temperature-controlled conditions; 

• Chain of custody documentation is employed for the handling, transport and delivery of 
samples to the selected laboratory; 

• Conformance with specified holding times; 
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• Accuracy of spiked samples within the laboratory’s acceptable range (typically 70-130% for 
inorganic contaminants and greater for some organic contaminants); 

• Field and laboratory duplicate, and replicate samples will have a precision average of +/- 30% 
relative percentage difference (RPD); and 

• Rinsate samples will show that the sampling equipment (if used) is free of introduced 
contaminants, i.e. the analytes show that the rinsate sample is within the normal range for 
deionised water. 

16. Management and responsibilities 

16.1 Site management plan 

A general site management plan for the operational phase of site remediation is included in 
Appendix F.  The management plan includes soil, noise, dust, work health safety (WHS), 
remediation schedule, hours of operation and incident response.  The Remediation Contractor is 
to implement the general site management plan for the duration of remediation works by 
incorporating the plan into their over-arching construction environmental management plan 
(CEMP).   

16.2 Site responsibilities 

The site management plan (Appendix F) provides a summary of the general program 
management and associated responsibilities.  Contact details for key utilities are also included in 
the event of needing to respond to any incidents. 

16.3 Contingency plan and unexpected finds protocol 

Plans for contingency situations (e.g. encountering asbestos in fill), along with an unexpected 
finds protocol for dealing with unexpected finds during remediation work / earthworks, are 
included in Appendix H.   

17. Validation reporting 

17.1 Documentation 

The following documents will need to be collated and reviewed by the Environmental Consultant 
as part of the validation assessment (including those items that are prepared by the 
Environmental Consultant):  

• Any licences and approvals required for the remediation works (Remediation Contractor); 

• Waste classification report(s) (Environmental Consultant); 

• Transportation Record: comprising a record of all truckloads of soil (including aggregate) 
entering the site, including truck identification (e.g. registration number), date, time, source 
site, load characteristics (e.g. type of material, i.e. quarried aggregate, etc.), approximate 
volume, use (e.g., general site raising, service trenches, etc.) (Remediation Contractor); 

• Disposal dockets: for any soil disposed off-site including transportation records, spoil source, 
spoil disposal location, receipt provided by the receiving waste facility / site (Remediation 
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Contractor).  Note: A record of the building materials disposed off-site is also to be kept and 
provided to the Principal, on request; 

• Imported materials records: records for any soil imported onto the site, including source site, 
classification reports, inspection records of soil upon receipt at site and transportation 
records (Remediation Contractor); 

• Records relating to any unexpected finds and contingency plans implemented (Remediation 
Contractor);  

• Laboratory certificates and chain-of-custody documentation; 

• Inspections records from the Environmental Consultant;  

• Photographic records by all contractors and consultants of the works undertaken within their 
purview of responsibilities (Remediation Contractor);  

• If cap and contain strategies adopted, surveys pre- and post-installation of geotextile marker 
layer and clean fill cap (Remediation Contractor);  

• Airborne asbestos monitoring records (in the event that asbestos works are undertaken) 
(Remediation Contractor); and 

• Interim / final visual and sampling clearances for any asbestos related works (in the event 
that asbestos works are undertaken) (Remediation Contractor). 

17.2 Reporting 

A validation assessment report will be prepared by the Environmental Consultant in accordance 
with NSW EPA (2020).   

The validation report shall describe the remediation approach adopted, methodology, results and 
conclusion of the assessment and make a statement regarding the suitability of the site for the 
proposed development (school upgrades).   

18. Conclusions 

It is considered that the site can be made suitable for the proposed school upgrade development 
subject to implementation of this RAP. 

If on-site capping is adopted, on completion of remediation works, a long-term environmental 
management plan (EMP) prepared in accordance with NSW EPA guidelines will be required to 
outline management procedures for future works to maintain the integrity of the cap.  The 
obligations within the EMP must be legally enforceable. 
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20. Limitations 

Douglas Partners Pty Ltd (Douglas) has prepared this RAP for this project at 3 Queens Park Road, 
Queens Park NSW in accordance with Douglas' email dated 17 February 2026 and subsequent 
acceptance received from Buildcorp.  The work was carried out under Douglas' Engagement 
Terms.  This RAP is provided for the exclusive use of Buildcorp Contracting NSW Pty Ltd for this 
project only and for the purposes as described in the RAP.  It should not be used by or relied upon 
for other projects or purposes on the same or other site or by a third party.  Any party so relying 
upon this RAP beyond its exclusive use and purpose as stated above, and without the express 
written consent of Douglas, does so entirely at its own risk and without recourse to Douglas for 
any loss or damage.  In preparing this RAP, Douglas has necessarily relied upon information 
provided by the client and/or their agents. 

The results provided in the RAP are indicative of the sub-surface conditions across the site only 
at the specific sampling and/or testing locations, and then only to the depths investigated and at 
the time the previous investigation work reviewed was carried out by Douglas and others.  Sub-
surface conditions can change abruptly due to variable geological processes and also as a result 
of human influences.  Such changes may occur after Douglas' and others’ field testing has been 
completed.  Furthermore, fill is by its nature heterogeneous and therefore some parts of the fill 
may not be represented by the visual and analytical results reported herein. 

Douglas' advice is based upon the conditions encountered during previous investigations 
reviewed.  The accuracy of the advice provided by Douglas in this RAP may be affected by 
undetected variations in ground conditions across the site between and beyond the sampling 
and/or testing locations.  The advice may also be limited by budget constraints imposed by others 
or by site accessibility.  

The assessment of atypical safety hazards arising from this advice is restricted to environmental 
components set out in this RAP and based on known project conditions and stated design advice 
and assumptions.  While some recommendations for safe controls may be provided, detailed 
‘safety in design’ assessment is outside the current scope of this report and requires additional 
project data and assessment.   

This RAP must be read in conjunction with all of the attached and should be kept in its entirety 
without separation of individual pages or sections.  Douglas cannot be held responsible for 
interpretations or conclusions made by others unless they are supported by an expressed 
statement, interpretation, outcome or conclusion stated in this RAP.  

This RAP, or sections from this RAP, should not be used as part of a specification for a project, 
without review and agreement by Douglas.  This is because this RAP has been written as advice 
and opinion rather than instructions for construction. 

 



  Page 36 of 36 

Moriah College - Steam Building 86890.03.R.004.Rev0 

3 Queens Park Road, Queens Park NSW February 2026 

Douglas personnel are not licensed or accredited quantity surveyors.  Any quantities quoted in 
this RAP are provided for general guidance only and should not be relied upon.  The services of a 
licensed / accredited quantity surveyor should be engaged if reliable quantities are required. 

Asbestos has been detected by observation and by laboratory analysis in fill materials at some of 
the test locations sampled and analysed in previous investigations.  Building demolition 
materials, such as concrete, brick, tile terracotta pipe, glass and plastic were, located in below-
ground fill at the test locations, and these are considered as indicative of the possible presence of 
hazardous building materials (HBM), including asbestos. 

Although the sampling plan adopted for the previous investigations are considered appropriate 
to achieve the stated project objectives, there are necessarily parts of the site that have not been 
sampled and analysed.  This is either due to undetected variations in ground conditions or to 
budget constraints, parts of the site being inaccessible and not available for inspection / sampling 
and reasonable access.  It is therefore considered possible that HBM, including asbestos, may be 
present in unobserved or untested parts of the site, between and beyond sampling locations, and 
hence no warranty can be given that asbestos is not present. 

 

 

 

 

 

 



 

Moriah College - Steam Building 86890.03R.004.Rev0 

3 Queens Park Road, Queens Park NSW February 2026 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 
 

Drawings 

About this Report 
 

 

 

 
  









 

Moriah College - Steam Building 86890.03.R.004.Rev0 

3 Queens Park Road, Queens Park NSW February 2026 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 
 

Selected Drawings from Previous Reports 
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